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AHATOMUIA NBAPNJAIIMN BO N3IBOJYBAIBETO HA ARTERIA VERTEBRALIS
XKusagunosuk Jynuja, [TamazoBa M, MaTtBeeBa H, [logeBcku A,
3acupona b
WucruryT 3a anaromuja, Mepummacku dakynret, Ckomje, P. Makegonuja

M3Banok

A.vertebralis BooOmyaeHO ce omnumiryBa KakKo MpBa I'paHKa HA MCTOCTpaHaTa a. subclavia, HO BO
JuTeparypara ce myOoInKyBaH! OPOjHI BapHjaliii BO HEj3MHOTO U3/IBOjyBahE.

HcnuryBaweTo € HanpaBeHo Ha 110 HecenekTHpaHu XyMaHu cpua 6e3 MmaToaHaTOMCKU IPOMEHH,
MOOWMEHN 1O ayTOINCHH Ha HOBOpOieHH, ¢pukcrupann Bo 10% cdopmanua. 3a aHann3a Ha N37BOjyBAKHETO HA a.
vertebralis 0] 2OPTHUOT JlaK KOPUCTEHHU C€ CTaHAAPAHUTE AaHATOMCKU METOAM UHCIEKIHja ¥ AUCEKLIH]a.

Ananuzara nokaxa jieka 102 npenapara (92,7 % ) imaat BOOGHMIaeH U3TIIEN M TOMOTPACKU COOTHOCH
Ha aOpPTHUOT JIaK W HeroBuTe rpanku. Kaj Tpu o npenaparure (2,7%) a. vertebralis sinistra ce W3BojyBa
nmoMmery a. carotis communis sinistra 1 a.subclavia sinistra. Kaj elen mpemapar a. vertebralis sinistra ce n3iBojysa
KaKO 4YeTBpTa FpaHKa IMoMery a. carotis communis sinistra 1 a. subclavia sinistra, a TOCTOH U IeTTa FPaHKa Ha
JIAaKOT KOja ce U3IBOjyBa IUCTAITHO Off a. subclavia sinistra.

Kuyunu 360poBu: BepreOpasna aprepuja, aHaToM#ja, eMOpUOJIOryja, Bapujanuu

ANATOMY AND VARIATIONS IN THE ORIGIN OF VERTEBRAL ARTERY
Zhivadinovik Julija, Papazova M, Matveeva N, Dodevski A, Zafirova B
Institute of Anatomy, Medical Faculty, Skopje, R. Macedonia

Abstract

The vertebral artery (a. vertebralis, VA) is classically described as the first branch of the ipsilateral subclavian
artery (a. subclavia), but multiple variations in the origin of that vessel have been reported in the literature.

This examination was made on 110 unselected human hearts without pathoanatomical changes, obtained
after autopsy of newborns, fixed in 10% formaldehyde. Standard anatomical methods, inspection and dissection were
used for the analyzing of the origin of a. vertebralis.

The analysis showed that 102 of the specimens (92.7%) had the usual pattern of the aortic arch and its
branches, with the usual topographic relations. In three of the specimens (2.7%) a. vertebralis sinistra had a separate
origin between a. carotis communis sinistra and a.subclavia sinistra. In one specimen a. vertebralis sinistra had a
separate origin as the fourth branch between a. carotis communis sinistra and a. subclavia sinistra and there was a fifth

branch originating distal to a. subclavia sinistra.

Key words: vertebral artery, anatomy, embryology, variations

Introduction

The vertebral artery (a. vertebralis, VA) is
classically described as the first branch of the ipsilateral
subclavian artery (a. subclavia). Eventhough, multiple
variations in the origin of this vessel have been reported
in the literature, a. vertebralis can arise from the aortic
arch (arcus aortae); from the common (a. carotis
communis), internal (a. carotis interna), or external carotid
(a. carotis externa) arteries; or from subclavian branches,
such as the thyrocervical trunk (truncus thyrocervicalis).
Also, a. vertebralis may have duplicate origins, generally
from the aortic arch and a. subclavia (1, 2, 3).

Diagnosis of these abnormalities in cases of
vascular diseases such as arteriovenous malformations
or aneurysms, before cerebral angiography, is important
to avoid wrongly interpreted nonopacifiation of a.
vertebralis as a blockage or stenosis that may prove
dangerous during the endovascular surgeries in the head
and neck region (2) .

Material and methods

The examination was made on 110 unselected
human hearts without pathoanatomical changes, obtained
after autopsy of newborns, fixed in 10% formaldehyde.
The hearts were taken with the aortic arch, proximal part
of thoracic aorta and lig. arteriosum.

Standard anatomical methods, inspection and
dissection, were used for analizyng the origin of the a.
vertebralis.

Results

The analysis of the 110 heart specimens showed
that 102 of them (92.7%) had the usual pattern of the aortic
arch and its branches, with the usual topographic relations.

In three of the specimens (2.7%) a. vertebralis
sinistra had a separate origin between a. carotis communis
sinistra and a.subclavia sinistra (Fig. 1, 2).
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Fig. 1. Separate origin of a. vertebralis sinistra between a.
carotis communis sinistra and a. subclavia sinistra. 1. aorta
ascendens, 2. truncus brachiocephalicus, 3. a. carotis
communis sinistra, 4. a. vertebralis sinistra, 5. a. subclavia
sinistra, 6. ductus arteriosus

Fig. 2. Separate origin (ostium) of the a. vertebralis sinistra
between a. carotis communis sinistra and a. subclavia
sinistra. 1. aorta ascendens, 2.ostium of truncus
brachiocephalicus, 3.ostium of a. subclavia sinistra, 4.
ostium of a. vertebralis sinistra, 5. ostium of a. subclavia
sinistra, 6. ductus arteriosus

One of the specimens had an aortic arch with five branches,
with separate origin of the a. vertebralis sinistra as the
fourth branch between a. carotis communis sinistra and a.
subclavia sinistra, and a fifth branch originating distal to
a. subclavia sinistra, probably branch of truncus
costocervicalis (Fig.3).

10

Fig. 3. Separate origin of the a. vertebralis sinistra as the
fourth branch between a. carotis communis sinistra and a.
subclavia sinistra, and a fifth branch originating distal to
a. subclavia sinistra. 1. aorta ascendens, 2. truncus
brachiocephalicus, 3. a. carotis communis sinistra, 4. a.
vertebralis sinistra, 5. a. subclavia sinistra, 6.branch of
truncus costocervicalis, 7. ductus arteriosus.

Discussion

Anatomy of a. vertebralis

A. vertebralis is the first branch of the a.
subclavia, and it arises from the upper and posterior part
of the first portion of the vessel. It is surrounded by a
plexus of nerve fibers derived from the inferior cervical
ganglion of the sympathetic trunk, and ascends through
the foramina in the transverse processes of the upper six
cervical vertebae. Then, it winds behind the superior
articular process of the atlas and, entering the skull through
the foramen magnum, unites, at the lower border of the
pons, with the vessel of the opposite side to form the
basilar artery (a. basilaris) (3, 4).

A. vertebralis may be divided into four parts:
the first part runs upward and backward between the
m.longus colli and the m. scalenus anterior. In front of it,
there are internal jugular (v. jugularis interna) and vertebral
veins (vv. vertebrales), and it is crossed by the inferior
thyroid artery (a. thyroidea inferior); a. vertebralis sinistra
is also crossed by the ductus thoracicus. Behind it, there
are the transverse processes of the seventh cervical
vertebra, the sympathetic trunk and its inferior cervical
ganglion. The second part runs upward through the
foramina in the transverse processes of the upper six
cervical vertebrae, and it is surrounded by branches from
the inferior cervical sympathetic ganglion and by a plexus
of veins which unite to form the vertebral vein at the lower
part of the neck. It is situated in front of the trunks of the
cervical nerves, and pursues an almost vertical course as
far as the transverse process of the atlas, above which it
runs upward and lateralward to the foramen in the
transverse process of the atlas. The third part issues from
the latter foramen on the medial side of the m.rectus capitis
lateralis, and curves backward behind the superior articular
process of the atlas, the anterior ramus of the first cervical



Zhivadinovik J. Anatomy and variations in the origin of vertebral artery

nerve being on its medial side; it then lies in the groove
on the upper surface of the posterior arch of the atlas, and
enters the vertebral canal by passing beneath the posterior
atlantooccipital membrane. This part of the artery is
covered by the m.semispinalis capitis and is contained in
the suboccipital triangle (trigonum suboccipiale) — a
triangular space bounded by the m.rectus capitis posterior
major, m. obliquus superior, and m. obliquus inferior. The
first cervical or suboccipital nerve lies between the artery
and the posterior arch of the atlas. The fourth part pierces
the dura mater and inclines medialward to the front of the
medulla oblongata; it is placed between the n.
hypoglossus and the anterior root of the first cervical
nerve and beneath the first digitation of the lig.
denticulatum. At the lower border of the pons it unites
with the vessel of the opposite side to form a. basilaris (3,
4).

The branches of the a.vertebralis may be divided
into two sets: those given off in the neck, and those within
the cranium.

Spinal branches (rami spinales) enter the
vertebral canal through the intervertebral foramina, and
each divides into two branches. Of these, one passes along
the roots of the nerves to supply the medulla spinalis and
its membranes, anastomosing with the other arteries of
the medulla spinalis; the other divides into an ascending
and a descending branch, which unite with similar
branches from the arteries above and below, so that two
lateral anastomotic chains are formed on the posterior
surfaces of the bodies of the vertebra, near the attachment
of the pedicles. From these anastomotic chains branches
are supplied to the periosteum and the bodies of the
vertebrae and others form communications with similar
branches from the opposite side; from these
communications small twigs arise which join similar
branches above and below, to form a central anastomotic
chain on the posterior surface of the bodies of the vertebrae
3A4).

Muscular branches are given off to the deep
muscles of the neck, where the a. vertebralis curves around
the articular process of the atlas. They anastomose with
the occipital, and with the ascending and deep cervical
arteries.

The meningeal branch (ramus meningeus;
posterior meningeal branch) springs from the a.
vertebralis opposite the foramen magnum, ramifies
between the bone and dura mater in the cerebellar fossa,
and supplies the falx cerebelli. It is frequently represented
by one or two small branches.

The posterior spinal artery (a.spinalis
posterior; dorsal spinal artery) arises from the a.
vertebralis, at the side of the medulla oblongata; passing
backward, it descends on this structure, lying in front of
the posterior roots of the spinal nerves, and is reinforced
by a succession of small branches, which enter the
vertebral canal through the intervertebral foramina; by
means of these it is continued to the lower part of the
medulla spinalis, and to the cauda equina. Branches from
the posterior spinal arteries form a free anastomosis
around the posterior roots of the spinal nerves, and

communicate, by means of very tortuous transverse
branches, with the vessels of the opposite side. Close to
its origin each gives off an ascending branch, which ends
at the side of the fourth ventricle.

The anterior spinal artery (a. spinalis anterior;
ventral spinal artery) is a small branch, which arises near
the termination of the a. vertebralis, and, descending in
front of the medulla oblongata, unites with its fellow of
the opposite side at the level of the foramen magnum.
One of these vessels is usually larger than the other, but
occasionally they are about equal in size. The single trunk,
thus formed, descends on the front of the medulla spinalis,
and is reinforced by a succession of small branches which
enter the vertebral canal through the intervertebral
foramina; these branches are derived from the a. vertebralis
and a. cervicalis ascendens of the a. thyroidea inferior in
the neck; from the aa. intercostales in the thorax; and from
the aa. Lumbales, aa. iliolumbales, and a. sacralis lateralis
in the abdomen and pelvis. They unite, by means of
ascending and descending branches, to form a
single anterior median artery (a. mediana anterior), which
extend as far as the lower part of the medulla spinalis, and
is continued as a slender twig on the filum terminale. This
vessel is placed in the pia mater along the anterior median
fissure; it supplies that membrane, and the substance of
the medulla spinalis, and sends off branches at its lower
part to be distributed to the cauda equine (3, 4).

The posterior inferior cerebellar artery (a.
cerebelli inferior posterior), the largest branch of the
a.vertebralis, winds backward around the upper part of
the medulla oblongata, passing between the origins of
the n. vagus and n. accessorius, over the inferior peduncle
to the under surface of the cerebellum, where it divides
into two branches. The medial branch is continued
backward to the notch between the two hemispheres of
the cerebellum; while the lateral supplies the under surface
of the cerebellum, as far as its lateral border, where it
anastomoses with the anterior inferior cerebellar and the
superior cerebellar branches of the a. basilaris. Branches
from this artery supply the choroid plexus of the fourth
ventricle (3,4).

The medullary arteries (bulbar arteries) are
several minute vessels, which spring from the vertebral
artery and its branches and are distributed to the medulla
oblongata.

Embryology of a. vertebralis

Embryologically, the a. vertebralis is formed by
the development of longitudinal anastomoses that link
the cervical intersegmental arteries. The intersegmental
arteries eventually regress except for the seventh, which
becomes the proximal subclavian artery and which
includes the point of origin of the a. vertebralis in adults
(1,3) (Fig.4).

During the normal embryologic development, the
aortic sac (AS) is connected with the left and right dorsal
aortas (DA) via the aortic arches [the first (1), second (1),
third ({1I), and fourth (IV)]. The segment of the DA located
between the third and fourth aortic arches is called the

11
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Fig. 4. Schematic representation of the embryologic mechanism underlying anatomic variants of the VA origin (according

to Albayram S, Gailloud Ph and Wasserman B)

ductus caroticus (DC). The left neural axis (LNA) and right
neural axis (RNA), which later become the vertebral arteries,
result from the formation of longitudinal connections
linking the intersegmental arteries (only the sixth and
seventh intersegmental arteries are depicted here). The
ventral pharyngeal artery (VPA) arises from the third aortic
arch. It later constitutes the trunk of a. carotis externa (1,
3).

In adults, bilateral regression of the DC separates
the a. carotis communis from the a. subclavia on the right
side and from the aortic arch on the left side. A. vertebralis
sinistra (LVA) and a. vertebralis dextra (RVA) arise from
the ipsilateral a.subclavia (SCA), which are derived from
the seventh intersegmental arteries. The AS has evolved
into the innominate artery (truncus brachiocephalicus, 1)
and aortic arch (AA). On each side, the third aortic arch
and the distal dorsal aorta constitute the carotid axis,
which is divided into the a. carotis communis and a. carotis
interna by the origin of the a. carotis externa from the third
arch.

If both the sixth and seventh intersegmental
arteries persist, the LVA has a double origin from the a.
subclavia sinistra and aortic arch. A similar mechanism on
the right side usually results in a double origin of the RVA
from the a. subclavia dextra (1).

If the sixth intersegmental artery persists instead
of the seventh, the LVA has a single origin from the aortic
arch, between the a. carotis communis sinistra and a.
subclavia sinistra.

Aortic origin of the a. vertebralis dextra (aberrant
RVA) involves the persistence of the proximal right dorsal
aorta, which links the RVA to the thoracic aorta distal to
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the a. subclavia sinistra. If the right fourth aortic arch
involutes as well, the a. subclavia dextra stays connected
to the descending thoracic aorta (aberrant a. subclavia
dextra or arteria lusoria).

In bilateral arch origin of the Vas, the LVA arises
from the arch because of the persistence of the sixth
intersegmental artery instead of the seventh. The RVA
arises from the arch proximal to the a. subclavia sinistra
by means of a hypothetic mechanism that involves the
initial origin from the descending thoracic aorta distal to
the a. subclavia sinistra, which is followed by proximal
migration of the RVA origin between the a.carotis
communis sinistra and a. subclavia sinistra (1,3).

Variations at the origin of a. vertebralis

According to Gray’s anatomy (3) the a. vertebralis
sinistra may arise between the a. carotis communis sinistra
and a. subclavia sinistra or rarely (0.2%) distal to a.
subclavia sinistra.

An analysis made by Saadoon Kadir showed that
70% of population had the usual pattern of the aortic arch.
About 6% of analyzed cases had separate arising of the a.
vertebralis sinistra (5).

A.vertebralis sinistra not infrequently arises from
the aortic arch, with reported prevalences of 2.4-5.8% (1,
2,3, 6). When it originates from the arch, it usually enters
the transverse foramen of the fourth or fifth cervical
vertebra rather than of the sixth (2). On the other hand, an
aortic origin of the a. vertebralis dextra is a rare anatomic
variant. In such instances, the artery generally arises distal
to the supra-aortic trunks. In a literature review performed
in 1999, Lemke et al (2) found only nine cases in which the
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a. vertebralis dextra originated from the arch. In those
cases, the a. vertebralis dextra arose between the a. carotis
communis sinistra and a. subclavia sinistra (one case),
between the a. subclavia dextra and a. carotis communis
dextra in the absence of a formed innominate artery
(truncus brachiocephalicus) (one case), or distal to the a.
subclavia sinistra (seven cases). A bilateral aortic arch
origin of the a. vertebralis represents an exceptional
anatomic variant (1). Sait Albayram et al. presented a case
of bilateral origins of a. vertebralis from the aotric arch in
which both arteries arose proximal to the left subclavian
artery (1). To our knowledge, this anatomic configuration
has not been previously reported in the literature. In other
reported cases with anomalous origin of the a. vertebralis
sinistra, the artery arose between the origins of the a.
carotis communis sinistra and a. subclavia sinistra (6, 7,
8). The aberrant right a. vertebralis arose from the
descending aorta distal to the origin of the a. subclavia
sinistra (1,2, 9).

Anomalous origins of the vertebral arteries
represent a potential pitfall at diagnostic cerebrovascular
imaging. One or both arteries may be wrongly assumed to
be occluded or diseased, either by eluding catheterization
during angiography or by lying outside the region of
interest during noninvasive studies such as CT
angiography, MR angiography, or Doppler sonography.
Finally, knowledge of potential VA origin variants appears
to be mandatory for planning aortic arch surgery or
endovascular interventions.
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HN3Banok

LlenTa Ha OBaa cTyAMja € Aa ce IpUKa>KaT aHaTOMCKUTE Bapyjallud Ha HUBOTO Ha BJle3 Ha “pOeTHaTa
apTepuja BO HaI[pEYHUOT OTBOP.

3a Taa e Bo oBaa cryauja 6ea ananuzupanu 40 caumku of KT arrnorpadmuja.

PesnyraTuTe mokaskaa aeka kaj 38 mauuentn (95 % ) aprepujaTa HaBjeryBa BO HallPeYHAOT OTBOP Ha
mecTuoT BpateH npenuieH. Kaj aBa (5% ) nanumeHTr aprepujaTa iMa abBHOPMAJTHO HUBO HA BJIE3, M TOA Kaj
e/leH NaleHT HaBJleryBa Ha HUBO HAa YETBPTH, U Kaj e[leH MallueHT Ha HUBO Ha NETTH LepBUKAJIEH MIPELIJIEH.

Bapwujabunao HUBO Ha Biie3 Ha “pOeTHaTa apTepHja € peTlaTUBHO YecTa rnojaBa. OBaa MOTEHIWjaTHO
onacHa cocroj6a Tpeba 1a 6uje feTeKTUpaHa peonepaTUBHO, CO Le ia ce u30erHaT jaTpOreH! NOBPEeU Ha
>KpOeTHaTa apTepuja 3a BpeMe Ha XUPYPLIKUTE UHTEPBEHIIH.

Kayunu 360opoeu: anatomuja, po6eTHa apTepuja, HallpedeH OTBOp, pOETEH CTONO, XUPypruja.

VARIATION IN LEVEL OF ENTRY OF THE VERTEBRAL ARTERY INTOTHE TRANSVERSE
FORAMEN
Dodevski Ace,' Lazareska M, Cadikovska E,! Aliji V,? Janevski P?
! Institute of Anatomy, Medical Faculty, “Ss. Cyril and Methodius” University, Skopje, R. Macedonia; > University
Institute of Radiology, “Ss. Cyril and Methodius” University, Skopje, R. Macedonia

Abstract

The aim of this study was to analyze the variable level of entrance into the transverse foramen and to point the
risks of injury of the vertebral artery during accomplishing surgical procedures.

For that purpose we examined 40 patients with CT angiography and analyzed the level of entrance into the
transverse foramen.

The vertebral artery entered the C6 transverse foramen in 38 (95%) patients. Abnormal level of vertebral artery
entrance was observed in two (5%) patients, with entrance into the C4 and C5 transverse foramen. The vertebral artery
entered the C6 transverse foramen in 96.25% of specimens (77 out of 80 courses). An abnormal level of entrance was
observed in 3.75% of specimens (3 courses), with a level of entrance into the C4 or C5 transverse foramen, respectively,

in2.5% and 1.25%.

The incidence of abnormal level of entrance into the transverse foramen is relatively frequent, and this
potentially dangerous condition should be detected on preoperative imaging in order to avoid vertebral artery injury.
Key words: anatomy, vertebral artery, transverse foramen, cervical spine, surgery.

Introduction

Despite the complexity of their embryologic
development, the course of the vertebral arteries appears
relatively constant. The vertebral artery usually arises from
the upper posterior surface of the subclavian artery and
is the most proximal and largest branch of the subclavian
artery. For descriptive purposes the vertebral artery may
be divided into four segments. The first segment of the
vertebral artery extends from its origin to its point of
entrance into the foramen of the transverse process of a
cervical vertebra, usually the sixth. The second segment
extends from C6 to C2 transverse process, the third from
C2 to the foramen magnum, and the fourth from the
foramen magnum dura to vertebrobasilar junction [1]

The anatomic variations of the vertebral arteries
are numerous [2]. Variations of the pretransverse segment
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of the vertebral arteries have been described extensively,
concerning origin of the vertebral arteries, tortuosity in
its course, and size of the vertebral arteries [2]. The two
vertebral arteries are usually different in caliber, with the
left being more often larger or dominant [3]. The most
important variation is the level of entrance of the vertebral
artery into the transverse foramen. Most commonly the
artery enters the transverse foramen of sixth cervical
vertebra. But in variable percentage of cases, the vertebral
artery enters the C7, C5, C4, or even the C3 and C2
transverse foramen. In case of entrance above C6, the
vertebral artery runs anteriorly to the C6 transverse
process, between the longus colli muscle and the anterior
branch of the C6 transverse process. The vertebral artery
is thus unprotected by bony structures and at risk of injury
when the muscle is divided. Thus, recognizing this
anatomic variation on preoperative investigations is
important to avoid any inadvertent damage [4].
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The objective of this study was to describe the
variable level of entrance into the transverse foramen and
to point the risks during accomplishing surgical
procedures.

Material and methods

Forty patients from the University Institute for
Radiology in Skopje, R. Macedonia were investigated
during a period of 8 months, from February 1* 2010 to
September 30 ™ 2010. For the purpose of this study 17
females and 23 males, ranging in age between 19 and 75
years, mean age of 54.1£12 years, were examined.

This was an anatomical analysis of CTA images
realized for medically justified goal. Patients were
investigated with computed tomography angiography
(CTA). CTA was performed with CT scanner Somatom,
Volume Zoom, Simens, multislice 4. Contrast material was
injected by using intravenous catheter placed in the
peripheral vein, a total of 100 ml. at arate of 3 ml/s with a
pressure injector. After the contrast medium was injected,
by use of bolus tracking software, scanning was carried
out automatically. The data were transferred to a
workstation for post-processing. Reconstruction included
the following: maximum intensity projection-MIP; four-
dimensional CTA with volume rendering; reformatted
multiplanar reformation-MPR.

By using the CTA we received 40 high quality
images, which satisfied the requirements of our study.
For conducting these study 80 vertebral arteries of 40
patients were analyzed for the level of entrance of the
vertebral artery into the transverse foramen of the
vertebrae.

Results

The vertebral artery entered the C6 transverse
foramen in 95% of the patients (38 out of 40 patients). An
abnormal level of entrance was observed in 5% of the
cases, (2 out of 40 patients).

The vertebral artery entered the C6 transverse
foramen in 96.25% of specimens (77 out of 80 courses).
An abnormal level of entrance was observed in 3.75% of
specimens (3 courses), with a level of entrance into the C4
or C5 transverse foramen, respectively, in 2.5% and 1.25%.
One patient (2.5%) out of 40 had a unilateral anomaly and
one (2.5%) had a bilateral anomaly. Two abnormalities were
on the left side (66.6%) and one was on the right side
(33.4%).

Discussion

In anatomy, surgery, angiography and in all non-
invasive procedures it is very important to know the exact
course of the artery and the possible variations [5].

Until now, several studies reporting the incidence
of anatomic variations of the vertebral artery have been
published in the literature. According to the available data
from these studies vertebral artery shows variable level
of entrance into the transverse foramen.

Matula et al. found level of entry of the vertebral
artery into the transverse foramen at C6 in 91% of their
cases. They also found two cases of the vertebral artery
entering at C4 and C5 and two cases of vertebral artery
entering at the level of C7 [5].

In the study conducted by Kajimoto et al. 37 of
40 dissected vertebral arteries entered the transverse
foramen at the sixth cervical vertebra (C6-92.5%) and three
(7.5%) of them through C7 transverse foramen [6].

Bruneau et al. found that in 93% of all specimens
vertebral artery entered the transverse foramen of C6
vertebrae. An abnormal level of entrance was observed in
7% of the specimens, with a level of entrance into the C3,
C4, C5, or C7 transverse foramen, respectively, in 0.2%,
1%, 5% and 0.8%. Seventeen abnormalities were right-
sided and eighteen (18) were left-sided. Thirty one out of
250 patients had a unilateral anomaly and two had a
bilateral anomaly [7].

Fig. 1. CT angiography showing normal entrance of the
vertebral artery into the C6 transverse foramen on the
left and right side

Fig. 2. CT angiography showing abnormal entrance of
the vertebral artery into the C4 transverse foramen on
the left and right side
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Hong et al. in their study found that the vertebral
artery entered the C6 transverse process in 94.9% of the
specimens. Abnormal vertebral artery entrance was
observed in 5.1% of the specimens, with entrance into the
C4, C5, or C7 transverse foramen 1.6%, 3.3%, and 0.3%,
respectively [8].

There is a correlation between the artery entering
into the foramen at an unusual level and a variation in its
origin from the subclavian artery. Based on the findings
of Yamaki et al. the right and left vertebral arteries that
arose from the subclavian arteries had the most common
entrance at the transverse foramen of C6. The right and
left vertebral arteries that arose from other than the
subclavian artery had a high frequency of entrance at C3,
C4orC51[9].

It is important to know anatomic variations of
the vertebral artery and to look for them systematically on
preoperative investigations to avoid inadvertent tearing
during anterior or lateral approach to the cervical spine.
These anatomic variations of the entrance level can be
detected easily on MRI and contrast enhanced CT scans.
These variations could be missed on a noninjected CT
scan, but should be suspected nevertheless if a transverse
foramen appears to be small. When facing a small
transverse foramen, the differential diagnoses are a
hypoplastic or aplastic vertebral artery or an unfilled
foramen because of the upper level of entrance. In such a
case, MRI or CT scan is mandatory if surgery is performed
in the vertebral artery vicinity [7].

Anterior cervical decompressive surgery is
performed for a variety of reasons. The indications for
surgery in cervical spine region include spondylosis,
degenerative disc disease, benign and malignant bone
tumors, infection, and trauma. With each of these surgical
indications, there is the potential for damage to the
vertebral artery during the extent of the decompression.
Thus, an understanding of the anatomy of vertebral
arteries and the surrounding bony anatomy is essential
to prevent iatrogenic vertebral artery injuries [10].

Iatrogenic vertebral artery injuries can occur from
posterior cervical surgery in the spine; however, these
injuries are rare [10].

The true incidence of vertebral artery injury
during anterior cervical spine surgery is unknown because
of underreporting of such occurrences [11]. Considering
unrecognized and underreported cases, the true incidence
of vertebral artery injury will probably remain unknown
and underestimated, and will increase with the increasing
popularity of cervical instrumentation techniques [12].

In 1992 Smith et al. on a retrospective review on
1195 anterior cervical spine operation reported an incidence
of vertebral artery laceration in 0.5%. Five patients had
postoperative neurological deficits, four being a direct
complication of the arterial injury [13].

Burke at al. in a retrospective study over a 7-year
period, included a total of 1976 patients who had
undergone anterior cervical spinal procedures, and in six
cases (0.3%) iatrogenic vertebral artery injury was
identified [14].
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Based on a retrospective analysis of 1215 anterior
cervical operations Golfinos et al reported that four (0.3%)
patients sustained vertebral artery injuries [15].

Consequences of vertebral artery injury are often
unpredictable, with a wide spectrum of symptoms.
Although some patients may remain asymptomatic due to
adequate collateral circulation, other patients may sustain
devastating vertebrobasilar ischemia or fatal bleeding [12].

Laceration of the vertebral artery is the most
challenging of surgical dilemmas during anterior cervical
spine surgery, as ganging control of the massive
hemorrhage from a ruptured vertebral artery is difficult
and could possibly result in an uncertain neurologic
morbidity. The vertebral arteries comprise the posterior
circulation of the brain, which includes the occipital lobes,
the brain stem, and the labyrinthine branches to the inner
ear. Therefore, even though the bleeding from the artery
can be controlled, ischemic neurologic consequences may
occur in some individuals. The potentially devastating
complications of vertebral artery injury with its supply of
the cerebellum, brainstem and spinal cord are well known:
brain stem infarction or central respiratory dysfunction
[16].

When a vertebral artery laceration occurs, there
is disagreement as to the optimal method to manage this
potentially devastating complication. The various options
available include direct ligation, use of thrombostatic
agents, endovascular techniques, etc. After vascular
control of a vertebral artery laceration, it is mandatory to
obtain radiographic imaging confirmation of the adequacy
of the repair or ligation. CT angiography or MR
angiography is necessary to exclude a growing
pseudoaneurysm [10].

There is no doubt that prevention of the problem
is the best treatment. Careful preoperative planning is
essential in cases with unusual anatomy of the vertebral
arteries and helps avoiding potentially life threatening
complications [2, 8, 10, 12, 13, 16].

Conclusion

In conclusion, excellent knowledge of the
vertebral artery anatomy and variations is absolutely
necessary. In 5% of the patients in our study we noticed
abnormal level of entrance. When entering is above C6,
the pre-entry course of the vertebral artery is at risk for
injury during surgery. Vertebral artery anatomy and
variations are interesting from anatomical aspect, but they
are clinically important. Solid knowledge about vertebral
artery anatomy and variations finds clinical application
during surgical procedures on the spine in order to prevent
vertebral artery injury.
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SHAYEILE HA AHTPOIIOMETPUJATA HA HAJINTAKTOT KAJ TIEITIA HA BO3BPACT O 7
IT'OIUHU O1 YPBAHA CPEINHA NMAKEJTOHCKA HAIIMOHAJHOCT BO ITPOIIEHA HA
HYTPUTUBHUOT CTATYC
3aduposa bunjana, Hakesa H, TprikoBcka b, Yagukoscka E, KuBagunoBuk J

HMuctutyT 3a anaromuja, Menunuacku gakynret, Ckomje, P. Makegonuja

HN3Banok

Llenra Ha TpynoT Oeule AeTeKLMja Ha MOJOBO-CHEUU(PUYHUTE PA3JIUKM HAa HYTPUTUBHUTE
aHTPOIIOMETPHUCKY IAPAMETPHU Ha HAJJIAKTOT Kaj iella Ha BO3pacT of] 7 TOAMHYI 1 HUBHOTO 3HAY€H-€ BO IIPOLIEHA
Ha HyTPUTUBHOT CTaTYC.

Bo crynujaTa Gea BkiyueHu 224 3upaBu iena Ha Bo3pact of 7 ropuan (112 mamku, 112 skeHckn), of
MakeJIOHCKa HallMOHAIHOCT, Off pa3JIn4yHu YpOaHu pernoHr Ha MakeoHuja. AHTPOIIOMETPUCKUTE Mepera Oea
Bpiuenu cnopen UBII co crangapHa TexHuKa U onpema 3a Mepeme. IIpecMeTanu U U3BEIEHN ce CIEAHUTE
MHICKCH: TeecHa Maca-3a-Bo3pact (TM), TenecHa BucnHa-3a-Bo3pact (TB), BMI u HyTpUTHBHUTE TapaMeTpH
Ha HajuiakToT: TUA-BkynHaTta nospunHa, UMA-myckynHaTta nospummsa, UFA-macHata nospuinHa u AFI-
MAacCHHUOT MHJEKC.

Pesynratute nokaxaa nocroewe Ha CATHU(PUKAHTHA [I0JI0BO-clienuguyHa pas3inuka camo 3a TM Bo
KOpHCT Ha MOMumibaTa. 3a ocraHatute napamerpu (TB, OHA]I, BMI) pa3nukuTe He ce 3HAUajHH, CO HCKITYIOK
Ha KOXKHUTE IUTUTH Kon Oea 3HauajHO MOBUCOKH Kaj IeBOjYnbaTa. [ paHIIHITE BPETHOCTH 32 5° 11 85°" e prieHTHN
Kaj MoMummbaTa n3HecyBaa: 20.3 u 33 kg3a TM, 118.07 m 131.39 cm 3a TB, ogHocHo 14.16 1 20.07 kg/m? 3a BMI.
CoopBeTHHUTE BPETHOCTH Kaj ieBojunibaTa n3HecyBaa: 20 m 31.75kg3a TM, 117 u 130.08 cm 3a TB, 13.58 1 19.4
kg/m?3a BMI. BpenrocTuTe 3a 50°T meplieHTUI Ha HYyTPUTUBHUTE TapaMeTpH Kaj MOMUHEhaTa n3HecyBaa: 26.96
cm? TUA, 18.68 cm?* UMA, 7.60 cm? UFA, ogHOocHO 29.41% AFI. [leBojunmaTa iMaa BpegHoCTH Off: 28.44 cm?
TUA, 19.33 cm? UMA, 8.78 cm>UFA, oguocuo 30.76% AFL

Ce npenopayyBa OBUE BPEHOCTH f1a HajAaT IPUMEHa KaKo 3HayajHu KpUTEpUYMH BO eBajlyalujaTa
Ha HyTPUTUBHUOT CTATyC Kaj fiella Ha 7 rOfguIlIHa Bo3pacT Bo P.MakenoHuja.

Kayunu 360poeu: anTponoMeTpuja Ha HAJ[TIAKTOT, IETCKA MOIyJIaija, HyTPUTUBEH CTATYC.

THE MEANING OF THE UPPER ARM ANTHROPOMETRY AT THE 7 YEARS -OLD-CHILDREN, FROM
URBAN AREA AND MACEDONIAN NATIONALITY FOR ASSESSMENT OF THE NUTRITIONAL STATUS
Zafirova Biljana, Nakeva N, Trpkovska B, Chadikovska E, Zhivadinovik J
Institute of anatomy, Faculty of Medicine, Skopje, R. Macedonia

Abstract

The aim of this study was to evaluate the sex-specific characteristics of the nutritional parameters of the upper
arm in 7 years-old children and the importance of these parameters in nutritional assessment.

In this study 224 healthy 7 years-old-children were examined (112 male, 112 female) of Macedonian nationality,
from different regional urban areas in R. of Macedonia. Anthropometric measurements were done according to the
methodology of IBP with standard technique and equipment of the measurements. A few anthropometric indexes were
calculated: body weight-for-age (BW), body height-for-age (BH), BMI, and nutritional parameters of upper arm: TUA
—upper arm area, UMA-upper arm muscle area, UFA-upper arm fat area and AFI- arm fat index.

Results showed significant sex-specific differences only in BW in favor of the boys. For other anthropometric
parameters (BH, MUAC, BMI) differences were not significant, with exception of the skin folds that were significantly
higher in girls. Border values for 5% and 85" percentile as cut off points in boys were as follows: 20.3 and 33 kg for BW,
118.07 and 131.39 cm for BH, 14.16 and 20.07 kg/m? for the BMI. The values of these parameters in girls were: 20 and
31.75kg for BW, 117 and 130.08 cm for BH and 13.58 and 19.4 kg/m? for BMI. The values of the 50" percentile for the
nutritional parameters in boys were as follows: 26.96cm?> TUA, 18.68cm?> UMA, 7.60 cm? UFA and 29.41% AFI and in
girls were: 28.44cm? TUA, 19.33cm? UMA, 8.78 cm? UFA and 30.76% AFI.

It is recommended that these results can be used as important criteria for nutritional assessment in 7 years-
old-children in R of Macedonia.

Key words: upper arm anthropometry, child population, nutritional status.
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Introduction

Overweight is one of the most common serious
health problems of today. This trend of increasing body
weight is becoming even more common in childhood (1).
This is supported by the fact that in the last 30 years
obesity in childhood has increased by almost three times
(2). Namely, the prevalence of obesity among children aged
6to 11 years increased from 6.5% in 1980 to 19. 6% in 2008
(2). Children who become overweight or obese in childhood
usually remain overweight as adults, i.e. approximately
80% of the children who are overweight at the age of 10-
15 are also overweight or obese adults by the age of 25 (3,
4). Obesity is an important risk factor for a lot of cardio-
vascular and endocrine diseases; different dyslipidemias;
sleep disorders; psychic and orthopedic disorders; etc.
Research done on a sample of children at the age of 5 - 17
shows that 70% of the obese children have had at least
one of the risk factors for cardio-vascular diseases (CVD-
risk factors) such as: high blood pressure, high cholesterol,
abnormal glucose-tolerance test. In 39% of the overweight
children two or more CDV risk factors were registered (5).
In order to reduce the growing trend of obesity or
overweight, we need to observe the state of nutrition (6).
The anthropometric examinations, which are fast,
economical and easily-applicative, play an important role
in the evaluation of the nutritional status, especially at an
early age (7). Different anthropometric indexes provide
assessment and evaluation of the nutritional status as
well as detection of possible health risks (1,7,8). In order
to better evaluate the level of nutrition, Frishanko points
out that the muscular and mass area of the upper-arm
should be determined, and he starts from the fact that the
upper-arm and its constituents (muscular, subcutaneous
fat, and bone mass) are cylindrical. This author uses the
mass of the skin fold triceps and the mid upper arm
circumference in the construction of the so called
nutritional parameters of the upper-arm. He also derives
formulas to calculate those parameters and works out
standard values (9).

Aim

To evaluate sex-specific differences of nutritional
parameters of the upper-arm and their significance in the
evaluation of the nutritional status of 7 years-old children
of Macedonian nationality, from different urban areas in
R. Macedonia.

Examinees and methods

Examinees

The study included a sample of examinees
defined as population of 7-years-old school children of
Macedonian nationality from various urban areas of R.
Macedonia. The sample was chosen randomly. The total
number of examined children (n= 224) was divided into
two groups according to sex criterion.

Anthropometry

The following anthropometric parameters were
measured: body weight (BW), body height (BH), mid
upper-arm circumference (MUAC), skin folds scapula ad

triceps (SS Fand TSF) and they were measured following
the methodology of IBP (International Biological Program)
with standard equipment and measuring technique. The
following standard anthropometric instruments were used:
anthropometer by “Martin” for measuring of body height
with reading precision of 1 mm ; medical decimal scales
for measuring of body weight with precision of 0.1 kg;
elastic plasticized band for circumference with precision
0.1 mm, caliper “John — Bull” for determination of skin
folds with precision of 0. Imm.
The following indexes were also drawn: weight for age,
height for age and BMI (as a relation between the weight
and the height of a square). The nutritional parameters of
the upper arm were also calculated: the total (TUA), the
muscle (UMA), the mass area (UFA) as well as the mass
index (AFI) using formulas created by Frisanko (8):
TUA=UAC?/4X3,14; TUA - the total area of the upper-
arm ( cm?); UAC- circumference of the upper-arm (cm),
UMA =[UAC—(TSFx3,14)2/4x 3,14, UMA-muscle area of
the upper-arm (cm?),
TSF -skin fold triceps,
UFA=TUA-UMA; UFA - fatarea of the upper-arm (cm?),
AFI=(UFA/TUA) x 100; AFI - fat index of the upper-arm.
According to several authors, the following
percentile ranks are recommended for defining the
anthropometric indicators of the upper-arm:

15" to 85™ percentile normal distribution; 5" — 15"
percentile points to under average values which still can’t
categorize the child in the group of underweight; as
opposed to this, the values under the 5™ percentile,
especially for the parameter UMA, with a bigger possibility
point to underweight ; children with values between the
85™ and 95" percentile for the parameters weight/age, are
defined as overweight and these children run the risk of
becoming obese; the values over the 95" percentile for
weight for age or the 85" percentile for UFA and AFI point
to the category of obese children (6-12).

Statistical analysis

The gathered data for the relevant variables were
analyzed with descriptive statistics presented with
measures of central tendency and deviation (arithmetic
mean tstandard deviation) along with ranges expressed
in percentiles. Testing of sex differences was done with
analysis of variance for large, independent samples-
ANOVA. Differences for p<0.05 were considered
significant.

Results

The mean values, and standard deviations of the
examined anthropometric parameters, as well as the
significance of their differences, are shown in table 1.

There is statistically significant difference only
in terms of weight in favor of the boys, whereas body
height, mid-upper arm circumference and BMI differences
were insignificant. Only skin folds were significantly higher
in girls (p<0.05).
Sex-specific percentiles of the indicators weight-for-age,
height-for-age and BMI are shown in table 2.
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Table 1.Values of the anthropometric parameters in 7 years-old-children from Macedonian nationality.

Body weight Body height BMI Mid upper arm  Skinfolds (mm’

(kg) (cm) (kg/m?) circumf (cm) Scapula Triceps
Boys
X 27.93 125.79 17.55 18.64 6.23 9.55
SD + 5.78 + 5.07 + 2.96 + 25 + 145 + 223
Girls
X 26.46 124.64 16.93 19.09 6.93 10.17
SD + 5.35 + 5.61 + 2.54 + 222 + 1.8 + 221
(p) P<0.05 P>0.05 P>0.05 P>0.05 P<0.05 P<0.05

1All values are means = standard deviations;
2 p; significance of the sex differences (ANOVA)

Table 2. Sex -specific percentiles of the indexes: Weight-for-age, Height-for-age and Body Mass Index in 7-years-old
children from Macedonian nationality.

Percentiles
Boys (N=112) X SD 5 10 15 25 50 75 85 90 95
Weight-for-age 2793 +5.78 20.30  21.00 23.00 25.00 27.00 30.00 33.00 35.00 38.95
Height-for-age 12579 507 118.07 119.00 119.55 122.00 12590 128.70 131.36 133.36 135.18
BMI-for-age 18.64 +2.96 14.16 1468 1485 1570 1694 18.75 20.07 2095 23.40

Girls(N=112) X SD 5 10 15 25 50 75 85 90 95

Weight-for-age 26.46 +5.35 20.00 20.75 2140 2238 26.00 29.00 31.75 33.50 38.00
Height-for-age 12464 561 117.00 11750 118.40 120.00 125.00 128.43 130.08 132.65 133.83
BMI-for-age 1693 +2.54 1358 1426 1453 1526 1638 1852 19.40 20.38 21.95

Table 3. Values of the nutritional parameters of upper arm: TUA-upper arm area, UMA-upper arm muscle area, UFA-
upper arm far area and AFI arm fat index in 7 years-old-children from Macedonian nationality.

TUA (cm?) UMA (cm?) UFA (cm?) AFI (%)

Boys

X 28.17 19.82 8.35 29.38
SD + 7.84 + 5.38 +2.86 +4.59
Girls

X 29.4 20.36 9.04 30.04
SD + 6.95 +4.57 +2.76 +4.34
) P>0.05 P>0.05 P>0.05 P>0.05

'All values are means tstandard deviations;
2 p; significance of the sex differences (ANOVA)

Table 3 shows mean values, standard deviations of the
For these indicators, we calculated the values  nutritional parameters of the upper-arm, as well as the
for the 5" and 85" percentile. Body weight, body height  significance of their differences. The mean values of the
and BMI on the 5 percentile were 20.3 kg; 118.07cmand  nutritional parameters of the upper-arm are higher in girls,
14.16 kg/m2 for boys, and for girls 20,0 kg, 117.0 cm and but sex differences are insignificant.
13.58 kg/m>.
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Table 4. Sex specific percentile of the nutritional parameters of upper arm: TUA—upper arm area,UMA -upper arm muscle
area, UFA-upper arm fat area and AFI arm fat index in 7-years- old children from Macedonian nationality.

Percentiles

Boys(N=112) X SD 5 10 15 25 50 75 85 920 95
TUA (cm?) 28.17 £7.84 1825 19.88 2220 2328 26.96 3249 37.73 4031 44.54
UMA (cm?) 19.82  £538 1312 14.19 15.69 1645 18.68 21.812 4.83 28.30 30.08
UFA (cm?) 835 +286 4.64 484 549 6.41 7.60 10.00 11.61 12.20 13.53
AFI (%) 29.38 +459 20.68 2289 2481 26.85 2041 3264 34.54 35.39 36.17
Girls (N=112) X SD 5 10 15 25 50 75 85 90 95
TUA (cm?) 29.4 +6.95 19.69 2207 23.76 2494 2844 3249 36.80 39.24 42.39
UMA (cm?) 20.36 +457 1391 15.79 16.56 17.55 19.33  22.85 2524 26.31 28.65
UFA (cm?) 9.04 +2.76  4.80 536 6.20 7.15 8.78 10.59  11.72 12.52 14.07
AFI (%) 304 +434 2301 24.06 25.19 2797 30.76 33.76 3524 35.72 37.15

Sex-specific percentiles of the nutritional
parameters of the upper-arm for 7-year-old male and female
examinees are shown in table 4.

The muscle area of the upper-arm in boys has a .
average of 19.82+5.38 cm?, and in girls 20.36£4.57 cm?, ©
whereas UFA — mass area is 9.04 £ 2.76 cm? in girls and s
8.35+2.86 cm? in boys. 5

12
Discussion 1
Several anthropometric parameters were R c P VEX | MKD97 | WHO

examined in our study. Those parameters are used for
assessment of the nutritional status in children.

The obtained values allow comparison of our
values with the corresponding anthropometric
examinations performed on children from different regions
in other countries, as well as different regions from our
country. Namely, Todorovska L. (1997) in her vast
anthropometric study of school children at the age of 7-
15 also includes the age of 7 which was examined in our
study.

On the 50" percentile the values of the indexes
body weight and height-for-age in our male examinees
were 27 kgand 125.9 cmi.e. 26 kg and 125.0 cm for female
examines. These values are slightly higher compared to
the ones in Todorovska’s study, whereas according to
the information from the NCHS-referent population our
male examinees weigh 1.2 kg more and are 0.7 cm shorter
and the girls have approximately the same values with the
referential ones, which are 25.7 kg and 124.4 cm (13).

Figure 1 shows the values of BMI on the 50"
percentile in children in our study (MKD 2009) compared
to the corresponding value of BMI in children from other
areas and populations (Spain, Mexico, NHANES/CDC,
WHO, Todorovska MKD-97,) (10-15).

Figure 2 shows border values, i.e. cut-off points
for BMI o the 85" and 95" percentile in our male and female
examinees and the corresponding values obtained from
the representative international referential sample of Cole
etal (16).

Based on this information, which is used to
identify individuals who run the risk of becoming
overweight and obese, we can notice that the cut-off points

Fig. 1. The values of the 50" percentil of the BMI for 7
years-old-children from different areas and population.

19+ @ MKD Male
m Cole Male
O MKD Female
O Cole Female

BMI

85th Percentile 95th Percentile

Fig. 2. The cut-off points for BMI of 85" for overweight
and 95 " for obesity by sex for 7 years old MKD children
and Cole’s cut off points from international survey

obtained from our examination are slightly higher than
the international sample published by Cole et al (16).

We should mention that additional varieties of
combinations of more indicators were suggested during a
total evaluation of the nutritional status. For that purpose
we calculated the nutritional parameters of the upper-arm,
such as UFA and AFI which express the peripheral ass
component. UMA or muscle mass of the upper-arm, should
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be presented not only in relation to age, but also in relation
to height (9,10). In relation to the parameter UMA on the
50™ percentile, our male examinees had a value of 18.68
which is lower than the referential 20.27, and in female
examinees it was 19.33 and the referential 18.15 (9). When
it comes to UFA or mass area of the upper-arm, our male
examinees showed a value of 7.60 which is similar to the
referential 7.58 (Frisanko), and female examinees showed
a value of 8.78, which is slightly lower than the referential
9.20(9).

The differences between the children in this
study and children in other studies are another
confirmation of the existence of population differences in
the anthropometric characteristics, which depends on
internal (genetic) and external exogenous factors (17). The
results of our study confirm the recommendation of WHO
that every country should have its own anthropometric
standards which are necessary for a precise classification
and detection of deviations in the growth and the
nutritional status in children of all age. The use of
anthropometric standards from other regions and
populations, such as NCHS-standards is allowed only
when a country lacks national anthropometric standards
(17,18).

Conclusion

Based on the results of this study, we can draw
the following conclusions:

- 7-year-old male examinees of Macedonian nationality
and urban areas have slightly higher mean values for body
height, mid upper-arm circumference and BMI than female
examinees. Statistically significant sex differences were
registered for body weight in favor of the boys and only
the skin folds were significantly higher in girls.

- We also determined sex specific percentile ranks from
the 5™ to the 95™ percentile, i.e. cut-off points for the
anthropometric indexes and nutritional parameters of the
upper-am in children at the age of 7.

The results we got can be applied in every day
routine practice as anthropometric criteria for assessment
and evaluation of the nutritional status. They should also
contribute to recognizing the most common risks for the
children. They point to certain misbalances and are a
criterion for the selection of individuals for further clinical
research. By defining border values as cut-off points we
should identify children who need nutritive intervention.
Undoubtedly, this has a huge practical importance in
planning certain preventive measures and activities in the
field of child nutrition.
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CBUTKYBAYKU BPA3IN
YapukosckaEmmzabera, [logescku A,bojatmesa b, 3acuposa b, Tprikoscka b
HMuctuTyT 32 anaTommja, MeanuuHcku dakynret, CKomje, MakenoHuja

U3Bagox

Llen: uenta Ha cTyfujaTa € fa ce yTBpAaT CBUTKYBauKuTe Opa3[y Ha cTonajaTa Kaj MakeJoHCKaTa
SKEHCKa MoMyJIalyja 1 1a ce BOOYaT HEKOH PeryIaTUBU BO HUBHOTO jaBYBabe.

Marepujan u metopa: 190 ucnuranuim 6ea BKIydeHr BO oBaa cTyanja..OtrconuTe off crananara 6ea
3eMeHu 1o Merogara Ha Cummins i Midlo. YTBpeHu ce TUIIOBM Ha IIapu U CBUTKYBauKuTe Opasiu.
CBuTKyBauKnTE Opa3iy ce Pa3ImIHO HACOUCHHU BO OTHOC Ha HAJJOJDKHATA OCKA HAa CTANlANIOTO (JIOHTUTYMHAIHA,
TpaHCBep3aJlHa ¥ Koca) U ce Kiacuuuupanu Kako ¢l u 2.

Pesynrar:Ha neBoTo cranano op ¢1 6pa3gure foMuHUpaap XOpU30HTAJIHUTE KOU ce 3acTalleHH Kaj
25.0% op ucnuraHunuTe, a o G2 Kocute OGpasmu ce 3acraneHu kaj 30.5% . Ha gecHoro cramano ¢l
XOpHU3OHTATHUTE Opa3iu ce mpucaTHU Kaj 26.5%, a o p2 kocuTe 6pa3fu ce mpucaTHU BO 36.5% off skeHcKaTa
nomnynanuja.ITocraBeHocTa Ha 6pa3guTe Ha CTANAIOTO Kaj e{HA HHANBHUAYA He € cuMeTpu4Ha. bpojHocTra Ha
CBUTKYBAauKUTe Opas3ju e ou3pa3eHa Ha IECHOTO cTalnaio.

3akiryuok: Cekoja CBUTKyBauka Opa3fa Ha CTanajoTo € YHUKaTHa. Taka IIITo U pa3iIuIHIOT Pacopen
Ha Opa3auTe € HHAMBUAYAJEH U YHUKATeH. IHAMBHIyaTHOCTA HA CBUTKYBayKHUTe Opa3u Tpeba LEeI0CHO fa ce
pas3bepe u ma ce 06jacHM CO OTUCOLIUTE 3€MEHH Of] CTanajara, HUBHAaTa Kiacuukalyja u IpoyuyBame, 3a
[I0TOA Jla C€ KOPUCTAT IPY NOHATAMOILIHY CIIOPEyBatba Y Pa3IuYHU NOMYJIaLMOHN UCIIEAyBaba U Pa3InyHU
MEJIUIIMHCKY HapYyIIyBamba.

Kayunu 360poesu: oTrcony Ha CTamaa0TO, CBATKYBAUKA Opa3qi, KeHH

FLEXION CREASES
Cadikovska Elizabeta, Dodevski A, Bojadzieva B, Zafirova B, Trpkovska B
Institute of anatomy,Medical faculty, Skopje, Macedonia

Abstract

The aim of the study is to establish flexion creases on the feet in Macedonian females and attempt to detect
regularities in their appearance.

Materials and methods: the study included 190 female examinees. Sole prints were taken using Cummins and
Midlo’s method and pattern types and flexion creases were determined. Flexion creases running in various directions
in relation to the long axis of the foot (longitudinal, transverse, oblique) were observed and they are classified as F1
and F2.

Results: On females left foot among f1 creases horizontal ones predominate in 25% of exeminees, from f2
sideway ones are spotted in 30.5%. On females right foot f1 horizontal creases are present in 26.5% exeminees and f2
are sideways in 36.5% exeminees. The arrangement of the creases on the feet of the same individual was not symmetric.
The number of the creases on the right feet was higher.

Conclusion:Each individual crease is unique.Therefore any crease arrangement is unique and could only
come from one source.The selectivity of flexion creases should be fully understood and explained on sole prints and
than applied in assessing solemarks comparisons.The results of this study might serve in investigations of different
populations and of different medical disorders.

Key words: sole prints, flexion creases, females.

Introduction serve best for locomotion and handling of the weapons

The Man is a child of nature. In every stage of ~ with which the man- adjusted the nature to his own needs.
his development his attitude towards it changed. Hands If we take a look at the man, from a biological point of
and feet were constant runners of their function and at ~ view, as a complex growing system which is constantly
the same time they changed and shaped so they could growing, developing and his goal is survival and
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continuance-of his species, then part of that system are
the hands and the feet, which play a very important role,
and on their surface that comes in touch with other
surfaces, there is a whole system consisting of pattern
elements and furrows. They form different shapes which
we call skin patterns. Their function is to increase the
resistance, to decrease slipping of feet and toes on
different surfaces and hands and fingers while holding
different objects (1).

On the skin of the foot we distinguish epidermal
skin furrows (sulci cutanei) and flexion furrows (sulci
flexorii). The main flexion furrows develop during
embryological period and remain the same during the whole
life. Small flexion furrows occur in postembriological period
and they can change. Flexion furrows don’t change the
order of the direction of the papilar lines (2).

The skin of the plantar surface of the feet and
toes is characterized by epidermal ridges (cristae
superficiales) with great amount of nerve endings are also
called tactile ridges. Papilar ridges are divided by shallow
ridges (sulci cutanei,sulci superficiales). They are
characterized by the presence of sweat glands and
absence of fiber and sebaceous glands. Sweat glands open
up at the epidermal ridges.

Dermatoglyphics consider only epidermal ridges
and their order, while flexion furrows and other secondary
saddles are not being included in that term (3).

The abovementioned flexion furrows are being
used to discover individual affinities and structure of the
feet and to determine their connection with genetics (4).

Fig.1&2

In literature, the description of the flexion furrows
is usually excluded. This paper indicates the observations
of flexion furrows in Macedonian females and tries to
determine regularities in their occurrence.

Material and methods

Sample of examinees

The study included a sample of 200 female
examinees, aged 16-20.

The sample consisted of students from Medical
faculty randomly chosen. A survey was used to determine
that the examinees were of Macedonian nationality and
from different regions of the country.

Sole prints were taken at the Institute of anatomy,
at the Medical faculty in Skopje.

Statistically, the sample was divided referring the
sex and left or right foot.

Methods
1. Footprints taken by Cummnins and Midlo’s methods
2. Statistical processing
Footprints were taken by Cummnins and Midlo’s methods
5).

We draw two horizontal lines on the foot, one
under the thenar elevation, we mark it as x, and the second
one on the border with the heel, we mark it with y. We
determine the existence of primary furrows present above
the lines x and y. We recorded a route for the flexion
furrows (longitudinal, transversal and sideways) also we
detected if there was any symmetry between the two feet
Fig.1 and 2.

Results

The distribution of the flexion creases on the left
foot in females is presented on table 1. There aren’t any
registered flexion furrows, from f1 in (64.5%) and 2 in
(57.0% ) in the mentioned percentages , in relation to the
total number of examinees.

Among f1 flexion creases horizontal ones
dominate and are recorded in 51 (25.5%) examinees, 4
(2.0%) are sideways, there are 7 (3.5%) double horizontal,
6 (3.0%) triple horizontal, double sideways two 2 (1.0%)
and one is transversal 1 (0.5%).

From f2 flexion creases the most are those with
sideways 61(30.5%), 7 (3.5%) are double sideways, 4
(2.0%) are horizontal ones, 2 (1.0%) are double and 2 triple
horizontals, in 7 (3.5%) examinees double sideways is being
registered and in 9 (4.5%) triple sideways.

The distribution of the flexion creases on the
right foot in females is shown in table 2 . No flexion creases
have been registered from f1 in 64.5%) and from 2 in(
47.5% ) in the mentioned percentages in relation to the
total number of examinees.
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Tab. 1. Flexion furrows- females/left foot

Parameter One (f1) Two (f2)

Number % Number %
0 129 64.5 114 57.0
Triple horizontal 6 3.0 2 1.0
Horizontal 512 5.5 4 2.0
Double horizontal 7 3.5 2 1.0
Kvadriph. / / 1 0.5
Sidewayes 4 2.0 61 30.5
Double sideways 2 1.0 7 3.5
Triple sideways / / 9 4.5
Transferzal 1 0.5 / /
Total 200 100 200 100

Among fl flexion creases horizontal ones
dominate and are recorded in 53 (26.5%) examinees, 2
(1.0%) are sideways, there are 10 (5.0%) double horizontal,
5 (2.5%) triple horizontal, double sideways one 1 (0.5%).

From f2 flexion creases the most present are those
with sideways 73 (36.5%), 17 (8.5%) are double sideways,
2 (1.0%) are horizontal, 1 (0.5%) double horizontal and 2 (
1.0%) triple horizontal, and in 7 (3.5%) examinees we found
double sideways flexion furrows and in 8 (4.0%) triple
sideways.

Discussion

Our investigations of the flexion creases have
shown the following:
1. Flexion creases are present only at the arch of the foot
2. Flexion creases are not detected in the region of the
heel
3. There is no symmetry among the creases on both feet
4. The most present are single horizontal f1 and sideways
2

Tab. 2. Flexiom furrows-females/left

Results are similar with those from the
investigations led by Nakiela (1972) (6) who examined
footprints on 1160 examinees. The mentioned author also
found a longitudinal furrow 1 which we didn’t find in our
footprints. In the publication of Vilamovskaja (1956) (7)
general conclusions are shown related with the
distributions of the flexion furrows of the feet and they
are complementary with our findings.

Flexion creases are usually omitted in the
dermatoglyphic research. In this study we mentioned our
observations of the flexion creases in females of
Macedonian nationality. We tried to detect some regularity
in their appearance because they present marked
individual variations, in relation to their route, frequency
of appearance and mutual arrangement (6).

Parameter One (f1) Two (f2)

Number % Number %
0 129 64.5 114 57.0
Triple horizontal 6 3.0 2 1.0
Horizontal 51 25.5 4 2.0
Double horizontal 7 3.5 1.0
Kvadriph. / / 1 0.5
Sidewayes 4 2.0 61 30.5
Double sideways 2 1.0 7 3.5
Triple sideways / / 9 4.5
Transferzal 1 0.5 / /
Total 200 100 200 100
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YJIOTATA HA HEKO AHTPOITIOMETPUCKU ITAPAMETPU HA ®ETYCOT BO ITPOHEHKA
HATECTAIIUCKATA CTAPOCT
Tpnkoscka bunjana, Jlazaposa [1, 3aduposa b, Hagukoscka E, [TanazoBa M
WMucturyT 3a anatomuja, Mepunmacku pakynareT, Cromje, P.Makenonuja

HN3Banok

LlenTa Ha OBOj TPy € Jja Ce IpUKaXe 3Ha4eHEeTO HA HEKOU aHTPOIIOMETPHUCKH IapaMeTpH Ha (peTycoT
BO IIPOLIEHKA Ha (peTajiHaTa CTapocT.

Bea ondarenn mepema Ha 180 peTycu ex utero u cropey rectanuckaTa Bo3pact 6ea rmojieJieHn Bo 3
crapocuu rpynu ( ipBa rpyna 17-19r.1; Bropa rpyna 20-22r.H 1 TpeTa rpyna 23-25rH). AHTPOIIOMETPUCKUTE
Mepema 6ea U3BPIIEHH CIIOpe] MeToflolorujaTa Ha MHTepHanmonannara buonomka [Tporpama (MBIT), Ha
MIPETXOAHO MapKUpaH aHTPOIIOMETPUCKH TOUYKU HAa MEPEH-E CO CTaH/IapAiHa aHTPOIIOMETPUCKA ONpeMa.

M3mepenn 6ea caegHIBE aHTPOMIOMETPHUCKH TapaMeTpu: OunapueTaineH gujametap (BI1), o6emM Ha
rnaBa (OPLI), momkuna Ha hemyp, 06eM Ha aGOMEH, TOIKIHA, BICHHA U IINpUHA Ha rIaBaTa Ha (peTycoT,
TeJleCHa JOJKUHA, TeJIeCHA TeXUHa, ¥ IOBEJIEH! BO KOpeJalyja co recTauckaTa cTapocr.

Pesynratute nokaxaa BUCOKa KOpeJlalija Ha CKOPO CUTE U3MEPEHU aHTPOIIOMETPUCKH ITapaMeTpu
co recranuckara crapoct. bea n3BefieHu MHAEKCH Ha pacT- 0COOEHO MHAEKCOT Ha I1aBa Kaj peTycoT Koj ce
MOoKaxa Kako Haj3HayaeH.

Kopenanujata Ha noeluHUTE aHTPOIOMETPUCKHU ITapaMeTPU BO OIHOC Ha recTalcKaTa cTapocT ce
cMeTa Jieka UMa 1oJo0pa KOHTPOJIa BO HCIIUTYBAKETO Ha IPABUIIHUOT PacT U pa3Boj Ha (peTycoT, 1 MOXKe Jia
IIOMOTHE BO OTKPUBAKETO HAa paHUTE (peTaHu aOHOPMATHOCTH BO UHTPAayTEPUHHOT pacT Ha (peTycoT.

Kayunu 360poeéu: recranucka cTapocT, eTyc, aHTPOIIOMETPHUCKY TapaMeTpH.

THE ROLE OF SOME ANTHROPOMETRICAL PARAMETERS OF THE FETUS IN ESTIMATION OF
GESTATIONAL AGE
Trpkovska Biljana, Lazarova D, Zafirova B, Chadikovska E, Papazova M
Institute of anatomy, Faculty of Medicine, Skopje, R. Macedonia

Abstract

The aim of this study is to show the meaning of some anthropometrical parameters of the fetus in assessement
of the fetal age.

The total number of fetuses (n=180) according to gestational age were divided in three groups (first group 17-
19 g,a; second group 20-22 g.a and a third group 23-25g.a). Anthropological measurements were done using methodology
of the International Biological Programme (IBP) with standard technique of measurement and equipment.

Fetal anthropometrical parameters were analyzed: biparietal diameter, head circumference, femur length,
abdominal circumference, head length, head spread, head height, body weight, body length and all in correlation with
gestational age.

Results showed high level of correlation with anthropometrical parameters with gestational age. Cephalic
index of the fetus head was useful in fetal growth..

Fetal biometry of some anthropometrical parameters based of gestational age (GA) are more accurate and they
must have role in early detection of fetal abnormalities in intrauterine growth of the fetus.

Keywords: gestational age, fetus,, anthropometrical parameters.

Introduction

The anthropometric measurements of certain
fetal parameters have proved to be a useful method in
determining the gestational age of the fetus.

The examinations of the fetal growth include
anthropometric measurements which are classically based
on the descriptions of the fetal growth. Gestational age
(Iength of fetal life) is determined with different parameters
in modern obstetrics; parameters which as routine and
technical methods are used in determining the same as
prenatal assessment (1). Values obtained from appropriate
anthropometric measurements compared to standard
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values obtained for an individual gestational age represent
an indirect method for determining gestation. Information
in literature shows that by measuring bi-parietal diameter
as one of the most important parameters in the second
trimester of the intrauterine growth of the fetus, we can
diagnose intrauterine delay of the development of the fetus
in 50-60% of the cases (2). Bi-parietal diameter and femur
length equally correlate with gestational age, but
measurements of the bi-parietal diameter have proven
twice as sensitive in the assessment of fetal age, whereas
in the measurements of femur length we can notice some
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ameters of the fetus in estimation of gestational age

The correlation between anthropometric
parameters and gestational age provides us with standard
values of the corresponding parameters for each
gestational week, by statistical data processing. The
anthropometric measurements of the fetal parameters are
a fast, easy and noninvasive applicative method which is
used in obstetrics.

Aim: The aim of this paper is to show the
significance of some anthropometric parameters of the
fetus in the assessment of fetal age.

Material and methods

The material consists of 180 fetuses obtained ex-
utero divided into 3 age groups (n=60): first group (17-19
g.a.); second group (20-22 g.a) and third group (23-25 g.a).
Fetuses without any visible anatomic macroscopic
malformations served as criterion.

The following anthropometric parameters were
measured: head circumference (HC), bi-parietal diameter
(BPD), femur length (FL), abdomen circumference (AC),
length, height and width of the fetus head, body length
and body weight.

Anthropometric measurements were done
following the International Biological Program (IBP) with
standard equipment and measurement technique.

Central tendency and variability, SD, X, MED,
MIN, and MAX were used from the descriptive statistics.
The correlation between certain anthropometric
parameters was determined with regressive analysis and
correlating coefficients.

Results

Results show that measurements of the
anthropometric parameters which correlated with
gestational age as one of the basic indicators in
determining fetal growth and development are of great
practical importance because they provide information
about whether the fetus is developing normally for its
gestational week or there are deviations which lead to
abnormal development. Based on the obtained results,
we can see that the following anthropometric parameters
showed the highest level of positive correlation with
gestational age in all of the examined groups: head
circumference (r=0.52); bi-parietal diameter (r=0.85); upper-
leg length (r=0.80); abdomen circumference (r=0.82); head
length (r=0.88); head width and weight (r=0.84 and r=0.84),
body weight (r=0.89) and body length (r=0.89).

The correlation between certain anthropometric
parameters and gestational age is shown in table 1.

The values of descriptive statistics in the given
tables for the measured anthropometric parameters of the
total number of fetuses show that all of the above-
mentioned values are dependent on gestational age and
crown-rump length. In the first group the mean values of
the head circumference were (16.64 +£2.11), in the second
group (18.41+2.19), and in the third group (21.70 £ 1.40).
The bi-parietal diameter in the first group was (3.98 £ 0.71),
in the second (5.05 £ 0.76) and in the third group (6.02+
0.58). The values of the other measured parameters of the
total number of fetuses in each group are shown in table
2 (a, b, ¢c) where we can notice an increase of all measured

Table 1. Correlation of some anthropometric parameters with gestational age and crown-rump lenght (r)

gestational age

crown-rump length

Body weight 0.89
Body height 0.90
Head circumference 0.52
Head length 0.88
Head spread 0.84
Abdominal circumference 0.82
Biparietal diameter 0.85
Head height 0.84

0.95
0.99
0.53
0.92
0.89
0.89
0.89
0.90

Table 2.a. Values of some anthropometrical parameters

n=060 Body Body Head BPD(cm) Abdom Femur Head Head
(17-19 g.w)  weight(gr) height(cm) circumf.(cm) circumf (cm) lenght (cm) lenght (cm) spread(cm)
X 221.6 2142 14.64 398 1091 333 5.08 332

SD 96.16 291 2.11 0.71 2.06 0.65 0.78 0.63

MED 190 20.6 14.6 3.85 424 34 5 32

MIN 100 162 10.5 26 7.1 2 33 2

MAX 520 28 20 69 165 53 7 4.8
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Table 2.b. Values of some anthropometrical parameters

n=60 Body Body Head BPD(cm) Abdom Femur Head Head
(20-22 g.w)  weight(gr) height(cm) circumf.(cm) circumf (cm) lenght (cm) lenght (cm) spread(cm)
X 416.67 26.63 1841 5.05 14.17 4.00 6.32 4.19

SD 104.88 2.68 2.19 0.76 2.07 0.65 0.88 0.52
MED 410 26.8 185 5.1 14.25 39 6.2 43
MIN 235 20.7 12.8 3 10.5 26 42 2.8
MAX 650 335 233 78 19.6 6 8 52
Table 2. c. Values of some anthropometrical parameters

n=60 Body Body Head BPD(cm) Abdom Femur Head Head
(23-25g.w)  weight(gr) height(cm) circumf.(cm) circumf (cm) lenght (cm) lenght (cm) spread(cm)
X 653 3091 21.70 6.02 16.90 447 7.67 5.10

SD 130.25 207 140 0.58 2.67 0.71 0.56 0.61
MED 622.5 30.75 2 6.15 17 445 5 5
MIN 440 26.7 18 5 2 32 42 42
MAX 990 352 24.1 8 20.6 6 6.8 6.8
anthropometric parameters proportionally to gestational Discussion

age.

The values of the anthropometric parameters are
given in three tables according to gestational age, 2a (17-
19 g.a), 2b (20-22 g.a) and 2c (23-25 g.a).

Indexes of fetal growth by gestational age and
determined based on previously measured anthropometric
parameters showed changes during the growth. As most
significant in all of the examined groups, was the cephalic
index — the index used for assessment of the shape/form
of the head of the fetus which mean values were (65.30+
6.64) in male fetuses of the first group, (66.40+ 10.18) in
the second group, and (66.30+ 4.67) in the third group. In
female fetuses from the first group the mean values were
(65.38+7.97), in the second group (67.87+ 10.61) and in
the third group (66.25+ 3.90). This index showed that the
examined fetuses had mostly round heads (brachycephalic
and hiperbrachycephalic).

The values of the cephalic index are shown in
table 3.

Table 3. Values of cepxalic index in male and female fetuses

Longitudinal dimensions are some of the most
reliable indicators of intrauterine growth of the fetus which
show whether the growth is adequate to the given
gestational week. All deviations in the linear dimensions
lead to further observation in order to establish the type,
degree and etiology of the altered growth (4). Results from
numerous anthropometric studies confirm that body
weight and body length are some of the most important
markers for determining the normal development of the
fetus and they highly correlate with gestational age, which
was also shown in our study. By recommendation of WHO
(5) other, more reliable parameters are included in the
classification, such as head circumference, bi-parietal
diameter, upper-leg length, limbs circumference.
Measurements of femur length, as well as upper-leg
circumference are potential parameters for the assessment
of fetal weight with even distribution of muscle mass and
fat tissue during fetal growth and development (6,7).
According to T. Evans, measurement of the bi-parietal

(17-19 g.a) (20-22 g.a) (23-24 g.a)
male
X 65.30 66.40 66.30
SD + 6.64 + 10.18 +4.67
female
X 65.38 67.87 66.25
SD + 7.97 +10.61 +3.90
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diameter proved dependent on the shape of the fetal head,
whereas measurement of head circumference is
independent from its shape (8). Monitoring the dynamics
of the growth of certain dimensions of the fetal head in
the intrauterine period shows that the parameters of the
head increase proportionally to gestational age. The
advantages in diagnosing fetal abnormalities are biggest
in the second trimester. In his paper Amir Omair at all.
worked out a curve which shows the correlation between
gestational age and the other parameters such as bi-
parietal diameter, head circumference, abdomen
circumference and femur length (9,10). The
recommendations of WHO opened up new phases in the
ideas for using other fetal parameters which highly
correlate with gestation and crown-rump length and which
increase the precision of determining the normal
development of the fetus (11).

Conclusion

Measuring fetuses can be an additional method
which will supply information about the fetal growth and
the changes that can occur during the growth and
development of the fetus. Crown-rump length and
gestational age, as reliable fetal parameters which are
routinely measured during the entire intrauterine growth
of the fetus, are thought to play part in the assessment of
the fetal growth and development as well as in setting a
diagnosis for early fetal abnormalities in the intrauterine
growth.
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INOKPUBAILE HA TE®GEKTU HA IPEJEH ABIOMUHAJIEH 3U/1-
INPUKA3 HA CIYYAU
Hogecku Jlazo, [IonoB b, Moctpos U, Mupuescka E
J3Y Yuausep3urercka Knmnanka 3a [Tnactnyna u peKoHCTpyKTHBHA Xxupypruja, Ckomje, P. Makegonuja

N3Bamok

JedekTu Ha nena febenrnHa Ha TPeJHUOT a0JOMIHAJICH 3UJ] HAjYeCTO ce MOCIeulia Ha MPEeTXO Ha
WHTpaaOOMIHATHA OTlepalija co MocTonepaTuBHa KOMIJINKAIja Ha oniepaTuBHaTa pana.Kako nocnenuma
Ha U3JIOKEHOCTa Ha aGJOMUHATHATA COAP>KIHA HA HAJIBOPEITHA CPEIMHA CIIeU IIOHATAMOIITHO BIIOITYBake Ha
cocrojbaTa Ha MAIEeHTUTE,CO TYONTOK Ha TEYHOCTH W POTENHH, KOJIOHM3AIH]ja CO MHTPAXOCHUTATHA OaKTepun
Ha paHaTa, IPOJOJIKYBake Ha XOCHUTaIu3almja 1 moTpeba of] CTajlHa Hera.

Ilenta Ha OBOj TPYA € f1a ja MPUKaXXe PEKOHCTPYKIWjaTa Ha rojeMu fiepeKTH Ha MPETHUOT
a6HOMI/IHaJIeH 33U Kaj ‘1€TI/IpI/I Halay naigueHTHU CO KOpI/ICTeH)e Ha JIOKAJIHU pe3eHK1/1.

Bo tpynor ce npukaxkanu 4 ciyuan onepupanu Ha KnnHrKaTa 3a muiacTWYHa M PEKOHCTPYKTUBHA
XHUpYpruja, co roiemu ieheK Ty Ha 1ielia febesinHa Ha mpejieH abJOMUHAJICH 31/ KaKO ITOCIenIa Ha IPETXOIHA
omnepalyja Bo ipyra ycranosa. [lopajiu MyaTHAMpEKIMOHAITHA BaCKyJIapu3alnja Ha CTPYKTYPUTE Ha PETHIOT
aﬁHOMI/IHaHeH 33U HpI/IMCHI/IBMe JIOKAJIHU pOTaI_[I/IOHI/I nian TpaHCHO3HHHOHH paHHOM pe3eHK1/1 BO 3aBHCHOCT O]
roJeMuHaTa Ha IePeKTOT.

Kaj cute cnydan mocturHaBMe 3aJl0BOJIUTEIICH PE3YJITAT, CO CMAPYBamke Ha JIOKalHA MH(EKIHN]a,
3aIlITH Ta HA WHTPaabJOMUHAIIHA OPTaHM, CKpaTyBame Ha TOTpeda Off MTOHATAMOIIIHA TPEBPCKU W HETa Ha
paHI/ITe, n aKTI/IBI/IpaI-be Ha IaUECHTUTE 3a BOJCHEC Ha HOpMaJIeH 2KUBOT.

HaumHOT Ha XUPYpPIIKO MOKPUBAWkE 3aBUCH Off TOJIEMUHATA U JIOKAIN3anyujaTa Ha JeeKTOT Ha
MPEHUOT abloMUHAJIeH 31/1. BpeMeTo off HacTaHOK Ha Ie(peKTOT 10 HeroBa peKOHCTPYKIIMja UCTO TaKa NMa
BJIMjaHWE HA XMPYpIIKaTa TeXHWKa W pe3ynraToT.lIpaBuiHO NiaHWpame Ha Pe3eHKUTE HU OBO3MOKYBa
PEKOHCTPYKIIM]ja 1 IOKPUBamke 1 Ha Ie(peKTH KoM 3apakaaat iBe TPETHHU OJf IPETHUOT aOJOMUHAIICH 3.

Kayunu 360poeu:nipeieH aGIOMUHATICH 3], TOJIeMU Jie(PEeKTH, pe3eHKU,pPEKOHCTPYKIIUja.

COVERAGE OF ANTERIOR ABDOMINAL WALL DEFECTS: CASE REPORTS
Noveski L, Dzhonov B, Mostrov I, Mirchevska E.
University Clinic of Plastic and Reconstructive Surgery, Skopje, R. Macedonia

Abstract

As complications of all operations of intra-abdominal organs and repairs of abdominal-wall hernias, defects in
the anterior abdominal wall might appear. They affect either the skin and subcutaneous tissue or the full thickness of
the abdominal wall with muscles and peritoneum, thus exposing to external influence the intra-abdominal organs, most
often the bowels.

We present 4 (2 women and 2 men) patients with different size of full-thickness defects in the anterior
abdominal wall. The employed surgical procedures were transposition flaps in two patients and rotational random
(ratio 2/1 length vs width of the base, without identified blood supply) flaps in two patients.

The results obtained were satisfying in both functional and esthetic aspects. Except for avoiding seldom
dressings and some limitations while walking, the patients had a significantly better quality of life. All patients left the
Clinic in mobile condition, with no need of help by another person.

The size and location of the anterior abdominal wall defect determine the method of surgical reconstruction.
Application of random flaps is justified since it is the least aggressive method, which might be used even in patients
with the most serious defects in the early phases to prevent appearance of cicatrix changes and tissue retraction at the
defects’ margins.

Key words: anterior abdominal wall, large defects, flaps, reconstruction
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Introduction

As complications of all operations of intra-
abdominal organs and repairs of abdominal-wall hernias,
defects in the anterior abdominal wall might appear. They
affect either the skin and subcutaneous tissue or the full
thickness of the abdominal wall with muscles and
peritoneum, thus exposing to external influence the intra-
abdominal organs, most often the bowels (1). In cases like
these the function of the abdominal prelum is lost and it is
impossible to reconstruct it (2). The purpose of covering
these defects is physical protection of the intra-abdominal
organs with skin flap and concomitant management and
further protection of wound infections and restoration of
the other protective functions of the skin graft (loss of
liquids and proteins, thermoregulation, etc.).

Material and Methods

We present 4 (2 women and 2 men) patients who
underwent operation at the Clinic of Plastic and
Reconstructive Surgery, with different size of full-
thickness defects in the anterior abdominal wall. The
following parameters were examined: size and location of
the defect, previous treatments and comorbidity, age of
the patients, vascularization of the surrounding skin. The
employed surgical procedures were transposition flaps in
two patients and rotational random (ratio 2/1 length vs
width of the base, without identified blood supply) flaps
in two patients. All patients had previous local wound
infection that was treated by antibiogram pre- and post-
operatively. In two patients synthetic material (Goretex
mesh) was present in the defects, which supported the
infection and caused physical impediment to the surgical
dressing. These were intra-operatively removed. Applying
mild debridement we removed fibrin plaques on the
intestinal serosa that supported the infection. We
previously mobilized the planned flaps and covered the
defects. Separate sutures with Prolene and Silk 1-0 and 2-
0 were used. Sutures were removed 14 days
postoperatively. Follow-up assessment was done during
6 months.

Case reports

Caseno. 1

We present an §2-year-old man previously
operated for caecum neoplasm having postoperative
complications and peritonitis and necrotizing fasciitis of
the anterior abdominal wall. He was admitted to our Clinic
four months after his first operation. He was immobile,
with complete defect in the central part of the anterior
abdominal wall with dimensions 30x20 (Figure 1). Right
ileostomy was performed, which was difficult to be
maintained due to the defect. As a result of the retraction
of the surrounding healthy skin, there was fibrosis around
the defect with initial epidermisation of the margins toward
exposed intestinal curves. We covered the defect with
rotational flap from the left thoracolumbar region, length
of 40 cm, width of 25 cm (Figure 2). Postoperative necrosis
appeared on the third segment of the flap to the peak,

which was extracted and the defect was covered with local
rotational flap from the right iliopubic region (Figures 3
and 4). The patient spent 32 days in hospital. On discharge
he was with a completely covered defect, better ileostoma
maintenance and with no need of further dressing. Control
assessment showed weakness of the anterior abdominal
wall with herniation, which was regulated by carrying a
truss/belt. There was no need of follow-up after 6 months.

Fig. 1.

Fig.2.

Fig. 3.
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Fig. 4.

Case no. 2

A 56-year-old man was previously operated for
epigatric hernia. Synthetic mesh was used for
strengthening the abdominal wall. Postoperative skin and
subcutaneous necrosis appeared with exposure of the
synthetic material and defect 10x8 cm, with persistent local
infection (Figure 5). He was admitted to our Clinic 9 months
following the first operation. Synthetic material was
intraoperatively removed; wound debridement was made
and the defect was covered with local rotational flat (Figure
6). The patient was hospitalized for 8 days. The wound
healed per primam; sutures were removed after 14 days.
Dressings were not necessary 16 days after the operation.

Fig. 5.

Fig. 6.
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Caseno. 3

A 49-year-old woman was previously operated
on for rectal neoplasm. She was referred to our Clinic from
the Clinic of Digestive Surgery 16 days after the operation
with a full-thickness abdominal wall defect in the right
iliac region with dimensions 14x8 cm (Figure 7). Since the
defect was a result of the resection of neoplastic infiltration,
we did not use synthetic material. We covered the defect
with local transposition flap (Figure 8). The wound healed
per primam and the patient was hospitalized for 10 days.
Postoperative follow-up in duration of 6 months revealed
no signs of herniation and no need of dressings.

Fig. 7.

Fig. 8.
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Caseno. 4

A 72-year-old woman had several ventral hernia
operations. The last surgical intervention was two years
prior to admission to our Clinic. Postoperative necrosis of
a part of the abdominal wall appeared with exposure of
the used synthetic material and intestinal curves under it,
with permanent local infection and secretion. Everyday
dressings were applied during a two-year period. She was
admitted at our Clinic with a full-thickness abdominal wall
defect with dimensions of 8x7 cm, with exposed synthetic
mesh, that exhibited granulation tissue growth and was
intimately adhered to the intestinal curves (Figure 9). In
order to avoid infection we removed the mesh first, that
resulted in partial deserosing of the small intestines, which
was managed with individual sutures. The defect was
covered with transposition flap (Figure 10). Five days after
operation secretion of intestinal content of the wound
appeared resulting in creation of intestinal fistula as a
complication. It was conservatively treated and the
secretion stopped 11 days later. The patient was
discharged after 17 days of hospitalization. Ten days after
dismissal she was again admitted to the Clinic because of
repeated secretion from the intestinal fistula. She was
hospitalized for 14 days and there was no secretion during
the last 4 days. The control examination one month later
revealed normal wound healing, no fistulization and no
need of dressings. Six-month follow-up presented with
no complications.

Fig. 9.

Fig. 10.

Results

Having in mind that defects in all cases were
covered with the so-called random flaps, the results
obtained were satisfying in both functional and esthetic
aspects. Except for avoiding seldom dressings and some
limitations while walking, the patients had a significantly
better quality of life. All patients left the Clinic in mobile
condition, with no need of help by another person.

Observed complications were: necrosis of a part
of the flap (1), intestinal fistula (1).

Discussion

The need of covering the anterior abdominal wall
defects is indisputable. Indication for covering the defects
is certainly associated with the cause of their appearance
and therefore, it is essential to choose the right time in
order to achieve better or optimal results. Waiting is an
obstacle since creation of fibrous and cicatrix tissue
around the margins of the defect aggravates tissue
mobilization during flap lifting as well as compromises the
circulation along the margins of the lifted flap (3, 4).
Intimate relation of intestinal curves around the margins
of the defect where epidermal ingrowth began after a longer
period of time is also an increasing risk factor. Presence of
synthetic material in conditions of chronic infection only
supports the infection and they have to be removed as
soon as possible.

Conclusion

The size and location of the anterior abdominal
wall defect determine the method of surgical
reconstruction. Anatomical relations and vascularization
of the anterior abdominal wall allow each surgeon,
depending on his/her experience and needs of the patient,
to apply different surgical procedures and techniques.
Application of random flaps is justified since it is the least
aggressive method, which might be used even in patients
with the most serious defects in the early phases to
prevent appearance of cicatrix changes and tissue
retraction at the defects’ margins.
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KOMIIIIETEH ITIOIMYCKYI/IEH CJ/IOJ KAKO KPAJHO PEHNIEHME 3A KOMIVIMKAIINN
MNP AYIMEHTAIIMJA HA TOJKH

LIonos Bopo, [lackanos O, Hosecku JI, MoctpoB U, MupueBcka E
J3Y YHuBp3uTeTCKa KIMHIUKA 32 INIACTUYHA U PEKOHCTPYKTUBHA XUpypruja, Ckoje, P. Makegonuja

HN3Bagox

Bogen: 3anps nat 1960 rof. ce MMIIaHTUPAHT CHUIMKOHCKY UMITTIAHTH U UCTATE CEYIITE Ce KOPUCTAT
CO HeKOM Mofiu(puKaImy Ha MaTepHujanoT. Kora UMIIaHTOT ce Tutacupa HUu3 XMpypIllKa MHIUW3K]ja Ha TPaHNIATa
Mel'y IITMEHTHPAHUOT JeN Ha apeosiaTa 1 HOpMaTHaTa KOKa Ha JIojKaTa, HapeueH IlepuapeoapeH IpucTail,
uMaMe Of] eCTEeTCKH MOTIIe]] HajMaula JIy3Ha 1 JIy3Ha IITO HajMaJIKy ce NpuMeTyBa. IMIIIaHTOT MOKe fa 6upe
TUTacHpaH: JUPEKTHO MO SKIIe3/1aTa, cyohacyjarHo WK IOJ] IIEKTOPATHAOT MYCKYIL. [1OAMyCKyITHIOT IpHCTAaIl
€ pa3BUEeH Kao OATOBOP HAa KOMIUIMKAIIMUTE KOHU CE jaByBaaT IIpU NMIUTaHTaNyja o) camaTa xkiesfa. [Toce6Ho
KaKO YeCTH KOMIUIMKAINK ce€ KOHTPAKTYpHUTe Ha KalcyjaTa W BUJIMBOCT M MadNaGMIIHOCT Ha paGoT Ha
MMIUTAHTOT Ha IOJTHUOT MOJT Ha iojkaTa. Llen: Hamara nen e na npercraBuMe efieH MOIU(UIMPaH MPHUCTaIl, 3a
KOj IIITO MUCIIIME IeKa € pelIeHne 32 ayTMEHTHPAHN TOjKH cO KOMIUTHKAIMH. [ToceGHO Kaj OHNME MaieHTH Kaj
KOM MMaMe pa3BUeHN KOHTPAKTYpH Ha KarcyJiaTa v HallMeHTH Kaj KOU Ce HallPaBeH! TYMEPEKTOMUM Ha JIOjKUTE.
Martepnjan u Mmetonu: Ke npukasxkeme HeKOIKy MalMeHTH KaKO MPUKA3H Ha Cydan, Ha 25-45 rof1. crapoct. Kaj
OBHE TAIMEHTH ce pa3BUiie KOMIUTMKAIIMKA KaKO Pe3yJTaT Ha MPETXONHU ayTMEHTAllu! WIH Ce Iilacupaar
MMIUTAHTH 32 [IPB [IaT 3apajii T'yOUTOK Ha TKUBO Ha IOjKUTE TOPa NPETXOAHN oneparmi. OniepaTHBEH IPHUCTAIT:
11e00T ce MpaBy CO KIIaCHUEH MPUCTAIl 32 ayrMEHTAalHja ITOJ] IEKTOPATHUOT MYCKYJI, BapHujalujaTa off OBOj
IpHCTAI € IeKa He Ce IIPaBM OTKauyBamke Ha MHCEPIUUTE HAa MYCKYJIOT JIATEPATHO ¥ MENjaJTHO, TYKY IMaMe
caMmo IMKPOKa HHIU3Kja Ha CaMIOT MYCKYJI HA3 KoOja ro Imacupame uMILIanTor. Llenra e ga ce fobue fo6pa
00BHBKa Of] TKMBO Bp3 IEJIMOT UMIUIAHT, TOTOTOBO HA TOJTHHUOT MOJ Ha fojkara. [lokpaj monrara nucra Ha
MOTEIUjalTHU KOMIUTUKAIIUY KOM MO3KAT Jla MPOU3JIe3aT IpY ONepaThBHA ayrMeHTalrja Ha JJ0jKH, CeNak oBaa
IpoIeypa € eHa o HajCHTYPHUTE U MpoLenypa co Hajaobap ncxod. Huckara nHIMIEHIIa Ha KOMILTUKAIINY,
CHTYPHOCTA Ha XMUPYpPIIKaTa MPOLEAypa, NPEeABUIJINBUOT UCXO/, IOBEAYBAaT 10 (DAKTOT /1a ce NOBEeKe MalueHTH
ce pelraBaaT fla ce NMOABPTrHAT HA €CTETCKa KOPEeKIHja Ha [OjKM CO UMIUIAHTH. XHUPYPIIKAOT TPETMAH
OBO3MOXKYBa 6ajaHC Mel'y BOIIYMEHOT U OOJIMKOT Ha JIOjKUATE U CEBKYITHO TOI00PYBamke Ha OOJIUKOT Ha TEIIOTO.

Kayunu 360po6u: nMILIaHT, KOHTPAKTYPa, IOAMYCKYJICH CI0j, ayTMEHTAaIAja Ha JOjKH

TOTAL SUBMUSCULAR PLANE AS FINAL SOLUTION FOR THE COMPLICATIONS IN BREAST
AUGMENTATIONS (CASE REPORTS)
Dzhonov B, Daskalov O, Noveski L, Mostrov I, Mirchevska E.
University Clinic for Plastic and Reconstructive Surgery, Skopje, R. Macedonia

A bstract

Introduction: Silicone implants were used in 1960 for the first time and they are still used with some modifications
in the material. Implants placed by an incision within the pigmented areola tissue, referred to as a periareolar incision,
often result in the least conspicuous scar. Implants may be placed directly beneath the mammary gland, sub fascially
or in a plane below the pectoralis major muscle. Sub muscular placement of implants was developed in response to
problems associated with subglandular placement, specifically, capsular contracture and visibility of the edge of the
implant. Aim: The aim of this paper is to present one approach that we assume is efficient in solving problems that arise
in previously augmented breasts when complications appear, such as capsular contractures. It might also be a solution
for previously operated breasts with tumerectomy. We are aware of the fact that this approach might be criticized,
however, we wanted to present our results Matherial and methods: We are going to present several case reports of
patients aged between 25-45 years, who developed complications after the first augmentation of the breasts. Most of
them had capsule contractures or, as a result of previous surgeries, developed bottoming of the implants or the
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augmentation was performed because of the loss of breast tissue as a result of skin-spearing mastectomy of the

breasts. Operative approach: The pocket was made under the muscle as in the classic technique for augmentation

under the pectoralis muscle. The modification of this technique is that we did not detach the muscle from its insertion

laterally and medially but we have just made wide incision on the muscle. The aim is to gain good tissue thickness

involving the part of the muscle in the lower pole of the breast. Outcome: Despite the extensive list of potential

complications, breast augmentation remains one of the safest and most predictable procedures performed. The low

incidence of complications and the predictability of surgical outcome have prompted an increasing number of individuals,

who currently are dissatisfied with their breasts, to undergo the procedure. The surgery provides a balance between

the size and shape of the individual’s breast and overall body size and shape.

Key words: implant, contracture, sub muscular layer, breast augmentation

Introduction

Aesthetic augmentation of the breast is
performed to improve individuals self image and to change
the volume and shape of the breast. There were various
techniques through the history, but the safest and durable
method was proven to be with silicone implants or implants
with some other modified silicon material (1).

Silicone implants were used in 1960 for the first
time and they are still used with some modifications in the
material. The silicone and all other materials based on
silicon are proven to be with minimal solubility and
excellent viscosity. On the other hand, saline filled
implants are safer for patients in the view of material that
is compatible with the fluids in the body, but more than
20% of the patients develop deflatation of the implants
and are usually replaced with silicon filled one (2). The
incision through which the implant is placed depends on
the anatomy, the patient’s wishes and the surgeon’s
experience. The axillary approach avoids scarring in the
breast, but it provides limited exposure of the surgical site
and requires endoscopic instruments. Incision through
inframammary fold provides the best exposure of the
surgical site but the scarring is very visible.

Implants placed by an incision within the
pigmented areola tissue, referred to as a periareolar
incision, often result in the least conspicuous scar (3).
However, dissection of the pocket required for implant
placement is more difficult with a periareolar incision.
Dissection must proceed through a portion of the breast
tissue or in the subcutaneous plane. Problems with
subcutaneous dissection include nodularity and
inflammation. Incisions placed through the breast tissue
or in the subcutaneous plane are associated with micro
calcification and cyst formation. Medial placement of the
periareolar implant incision within the areola avoids the
fourth intercostal nerve (4), which supplies sensation to
the nipple and areola.

Implants may be placed directly beneath the
mammary gland, sub fascially or in a plane below the
pectoralis major muscle. Advantages attributed to

placement below the gland include ease of dissection,
predictable sizing and contouring, and satisfactory results
provided capsular contracture does not occur. Placement
of larger implants in a subglandular position than in a
submuscular position is also feasible (5). Submuscular
placement of implants was developed in response to
problems associated with subglandular placement (6),
specifically, capsular contracture and visibility of the edge
of the implant.

Additional benefits attributed to submuscular
placement include reduced sensory changes in the nipple,
decreased rates of capsular contracture, and ease of
interpretation of mammographic studies. The submuscular
plane is avascular and incidence of hematoma may be
reduced by placement in the submuscular plane (7).
Disadvantages include potential limitations on the size of
the implant, increased postoperative pain, and possibility
of lateral displacement of the implant. In addition, obtaining
significant cleavage is more difficult with submuscular
placement. If significant cleavage is desired, it is
recommended to detach the inferior portion of the
pectoralis musculature from its sternal attachments. This
results in increased postoperative discomfort.
Complications are like in other augmentations: haematoma,
infection, sensory changes, scars, and asymmetry contour
irregularity etc (8).

Hematoma: The frequency of hematomas is less than 2%
(8). Typical symptoms of hematoma are unilateral pain,
swelling, and occasionally fever. Hematomas may develop
slowly without symptoms or rapidly with symptoms. Small
hematomas may resolve without intervention, but large
hematomas require drainage. Often, delaying drainage
until liquefaction of the clot has occurred is preferable.
However, if hematoma is painful or large, it must be drained
immediately.

Infection: Infection usually becomes apparent 7-10 days
postoperatively but may manifest at any point. Dinstictive
presenting symptoms of infection include swelling,
discomfort, pain, drainage, and cellulitis overlying the
breast. In general, we have to drain and irrigate the wound.
Removal of the implant may not be necessary, particularly
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if a periareolar incision was used with initial surgery.
Prescribtion of antibiotics with wide spectrum is necessary.
Sensory changes: Changes in nipple-areolar sensation are
common postoperatively in patients who have undergone
breast augmentation. Most patients exhibit a temporary
dysesthesia, which tends to resolve in a period of months.
However, a small percentage of individuals may present
with long-term sensory changes in one or both nipples
following breast augmentation.
Scars: are uncommon following breast augmentation. The
lowest incidence of hypertrophic scarring appears in
periareolar incisions.
Asymmetry: of the implant position may result from
shifting of the implant, increased contraction of the
capsule unilaterally, or ptosis of the implant.
The most common cause of contour irregularity is a tight
capsular contracture that may develop around the implant.
A wide range of incidence of capsular contracture, in 0-
74% of patients, has been observed following breast
implantation. The incidence of capsular contracture
appears to be approximately 30% of individuals who have
undergone the procedure (9). Classification of the
contracture is highly subjective.
In 1980, Little and Baker developed a classification for the
capsular contracture found in patients following breast
augmentation, which has remained the standard for
evaluating this complication in patients (9). The grades of
capsular contracture are divided into 4 types:
Grade I: Capsular contracture of the augmented breast
feels as soft as an unoperated breast.
Grade II: Capsular contracture is minimal. The breast is
less soft than an unoperated breast. The implant can be
palpated but is not visible.
Grade III: Capsular contracture is moderate. The breast is
firmer. The implant can be palpated easily and may be
distorted or visible.
Grade IV: Capsular contracture is severe. The breast is
hard, tender, and painful with significant distortion present.
The capsule thickness is not directly proportional to
palpable firmness, although some relationship may exist.

Aim

The aim of this paper is to present one approach
that we assume is efficient in solving problems that arise
in previously augmented breasts when complications
appear, such as capsular contractures. It might also be a
solution for previously operated breasts with
tumerectomy. We are aware of the fact that this approach
might be criticized, however, we wanted to present our
results

38

Matherial and methods

We are going to present several case reports of
patients aged between 25-45 years, who developed
complications after the first augmentation of the breasts.
Most of them had capsule contractures or, as a result of
previous surgeries, developed bottoming of the implants
or the augmentation was performed because of the loss
of breast tissue as a result of skin-spearing mastectomy
of the breasts.

Operative approach:

The approach was made on the same incision as
previous (perialeolar), the implant was removed and we
performed capsulotomy of the pocket over the muscle
and capsulectomy of the part on the mammary gland (10).
The new incision was made on the pectoralis muscle
above the insertion of the muscle, thus the part of the
muscle stayed intact in the lower pole. The pocket was
made under the muscle as in the classic technique for
augmentation under the pectoralis muscle. The
modification of this technique is that we did not detach
the muscle from its insertion laterally and medially but we
have just made wide incision on the muscle. The aim is to
gain good tissue thickness involving the part of the
muscle in the lower pole of the breast (11). In the end we
made classic suture of the gland and sub-cutis; in cases
where there was excess of skin we performed peri-areolar
mastopexy (cases where new implants with less cc. are
implanted). During the follow-up assessment of two years
we observed no problems with contractures or problems
in the view of contracting the breasts when patient
contracts the pectoralis muscles (12). In the post operative,
period of two months, fitness or hard physical activity
was strictly forbidden to the patients.

Pro Arguments:

1.The implant is fully covered by the muscle or fascia,
which helps to camouflage the edges of the implant, as
well as ripples in the implant, having complete sub-
muscular placement has the least risk of visible rippling
(13).

2. The fascia serves as support to the lower pole, whereas
with partial sub-muscular placement the skin tissue
supports the weight of the implant. Complete sub-muscular
layer serves as sort of an “internal bra”.

3. Reduces the risk of capsular contracture;

4. Better mammogram reading in diagnostics;

5. Reduced risk of bottoming out;

Con Arguments:

1. More post operative discomfort;

2. Breasts tend to sit a bit high at first, until the muscle
relaxes;
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before after

Fig. 1. Case 1

before after

Fig. 2. Case 2

before after

Fig. 3. Case 3
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before

Fig. 4. Case 4

after

before

Fig. 5. Case 5

3. Implant distortion in some cases when the muscle is
tightly flexed;

4. If the breasts are widely spaced, it can be difficult to
create cleavage especially with texture implants (14).

QOutcome and prognosis

Despite the extensive list of potential
complications, breast augmentation remains one of the
safest and most predictable procedures performed. The
low incidence of complications and the predictability of
surgical outcome have prompted an increasing number of
individuals, who currently are dissatisfied with their
breasts, to undergo the procedure. The surgery provides
a balance between the size and shape of the individual’s
breast and overall body size and shape.
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TAHIJIMOH BO ITPEJIE/I HA KOJTEHUOT 3TJIOB - TIPUKA3 HA CIIYYAJ
Ilonera-Tonescka Po3al, [Tonocka A!, Camapuucku M}, I'eopruea [1!, Credpanobcka E2
'YHuBep3uTeTCKa KIIMHAKA 33 OpTomneicku 6onectn, CKortije.
ZYHUBEP3UTETCKU MHCTHTYT 3a pajguosioruja, Ckomje
Mepunuacku pakynaret Ckomje, P. Makenonnja

HN3Banok

ITpe3enTupame ciryuaj Ha 40 rofuIlIeH MAIMEHT KOj IpefT 2 TOIWHA 3a6eJeskall OTOK JIOKaJIu3nupaH
OJ] MeJIjaTHaTa CTPaHa Ha JIEBOTO KOJIEHO BO Mpefiedt Ha pes anserinus. KimmHnIKY nprcyTeH 6e1ie MEKOTKUBEH
TYMOpP CO roJieMrHa Ha opeB (5x3 cm), 6e3 manmaTopHa 607THa OCETIMBOCT M 63 3HaIM 3a nHpIamanmja. Kaj
ManueHToT 6ea HapaBeH!: 1a60paTOPUCKH HCIIeAyBakha, TYMOPCKU MapKepH, peHTreHrpaduja Ha KOJIEHO,
exocoHorpadwuja Ha KOJIEHO W MarHeTHa pe3oHaHca. MHgumupaHo Oelle ONepaTUBHO JIEKYBame U
€KCTHUpIIalNja Ha MEKOTKUBHHAOT TYMOP BO 1IeJtocT. [TaToXucTosmonKky o6neH e Haoj 3a TaHTJIMOH BO TIpefies
Ha KOJIEHOTO. ['aHTIMOHOT MMa MepuapTUKyJapHa JoKajW3aluja U TOoa CO MHTpaapTUKyJIapHa,
eKCTpaapTHUKYyJapHa,IepruocTaliHa JO WHTpaocajHa JioKalln3anuja. Bo HammoT ciydyaj mMaBMe
eKCTpaapTUKyJapeH TaHTJINOH. 3akiaydyoK: LlucTnannTe JIe3un OKONy KOJEHOTO Ce PEaTHBHO YECTH.
ITo3HaBameTO Ha KCTHTE, HUBHOTO MI0jaByBaKb€ M JIOKAIN3aIN]ja, KAKO U TO3HABAKH-ETO HA [IjalrHOCTHYKUAOT
MPOTOKOJI, OBO3MOXKYBa JJo0ap TpeTMaH U MPOTHO3a.

Kayunu 360poeu: raHTTAOH, TUCTUIHH JIC3UA

GANGLION CYST OF THE KNEE-CASE REPORT
Dzoleva-Tolevska Roza!, Poposka A!, Samardziski M!, Georgieva D!, Stefanovska E?
"University clinic for orthopedic surgery,
2University institute for radiology,

Medical Faculty, Skopje, R. Macedonia.

Abstract

We present a 40 year old patient who had a swelling localized on the medial side of the left knee around pes
anserinus. Clinically it was a soft tissue tumor, with 5x3 cm size, without pain on palpation, and without any signs of
inflammation. We have done several investigations such as: laboratory investigations, haemostasis, tumor markers,
RTG, Ultrasonography of the knee and MRI. After we diagnosed the ganglion around the knee, we indicated operation
and the ganglion were extirpated. Patohystological examination confirmed our diagnosis. Ganglia have a predilection
for periarticular location arising from variable intraarticular, extraarticular, intraosseous end periosteal locations.

In our case we had an extraarticular ganglion.

Conclusion: Cystic lesions around the knee joint are common. Knowledge of characteristic appearance and
location of cystic masses around the knee, as well as knowledge of protocol for diagnosis always gives good treatment
and prognosis.

Key words: ganglion, cystic lesions

Introduction Clinically it was a soft tissue tumor, with 5x3 cm size, without
Cysts can occur in many shapes and forms  pain on palpation, and without any signs of inflammation.
around the knee. A cyst is defined as closed cavity, or We have done several investigations such as:
sac, that is lined with epithelium. It can contain liquid or ® laboratory investigations — with normal
semisolid material and can occur in soft tissue or in bone. parameters
Cysts around the knee have multiple etiologies. ® haemostasis — with normal parameters
Cysts include inflamed or irritated bursa, meniscal e tumor markers — with normal parameters
cysts, ganglia, Baker cyst and extra neural cysts. ® RTG - the knee was with normal morphology
and structure of the bone
Case report e Ultrasonography of the knee — of the medial side
We present a 40 year old patient who had a of the knee there was a cystic formation fulfilled
swelling localized on the medial side of the left knee around with liquid. (Fig.1)

pes anserinus. This swelling persisted two years, with
same size from the beginning till now. The patient had
pain at maximal flexion of the knee and at physical activity.
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Fig. 1. Ultrasonography of the cyst

e MRI - on MR imaging there was a lobulated
cystic formation (5x2 cm), with fluid collections.
Ganglion was localized periarticulary between
lig.collaterale mediale and m.semimembranosus
on the medial side and m.sartorius and m.gracilis
on the lateral side. (Fig.2 et 3)

Fig. 3. MRI of the cyst

After we diagnosed the ganglion around the
knee, we indicated operation and the ganglion were
extirpated.

Patohystological examination confirmed our diagnosis. On
the histological slide (preparation), there were fissures
fulfilled with mucinous fluid, the wall was with connective
tissue, and there were some parts with mixoid degeneration
of the connective tissue.

Discussion

Ganglion is benign cystic mass with dense
fibrous capsule from outside and mucinous fluid inside.
The pathogenesis of ganglia remains controversial. Most
authors believe that ganglion cysts are result of mucous
degeneration in a collagen structure. Ganglia are most
commonly located in areas under continuous stress, such
as a joint capsule or tendon. With repeated activity in
these areas, the periarticular connective tissue is thought
to undergo mucous degeneration with the formation of
amorphous gelatinous material.
Another etiological theory therefore includes primary
cellular hyperplasia with associated mucin secretion and
secondary cystic degeneration of connective tissue.

The frequent periarticular location of ganglia
fostered the theory that they originate from synovial
herniation of the joint capsule or tendon sheath due to a
defect or traumatic tear.

Another theory suggests that ganglia arise from
displaced synovial remnants during embryogenesis.

Ganglia have a predilection for periarticular
location arising from variable intraarticular, extraarticular,
intraosseous end periosteal locations.

In our case we had an extraarticular ganglion.
Differential diagnosis:

e Meniscal cyst

e  Bursitis of medial collateral ligament
e Bursitis anserinus

¢ Synovialchondromatosis

¢ SynovioSa

Conclusion

Cystic lesions around the knee joint are common.
Knowledge of characteristic appearance and location of
cystic masses around the knee, as well as knowledge of
protocol for diagnosis always gives good treatment and
prognosis.
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YOLK SACTYMOP HA OBAPUYMOT CO KOHKOMUTAHTEH MATYPEH HMCTUYEH
TEPATOM KAJHYJIMNITAPA:TIPUKA3 HA CIIYYAJ
CrojoBcku Mapjan, Taaryposcku [1, JlazapoBa A, TautypoBcku M
Yuusep3utercka KinnHnka 3a reHukosoruja u akymepcrso, Megunuacku ®axynrer, Y Huseps3ureT CB.
Kupun u Metogun, Ckomnje, P. Makegonuja

H3Bagok

Bogen: Tymopute Ha >koyHaTa BpeKa ce BTOpa HajuecTa OBapHjaliHa HEOIUIa3Ma CO MOTEKJIO Of
repMUHATUBHE KJIETKHU N0 AUCTEPMUHOMUTE, onpakajku npubamkHo 20% Off CUTe MaJUTHI TePMUHATUBHU
TYMOpPH Ha OBapuyMOT U 5% OJf cUTE OBapujaJlHU MAJIUTHU HeolIa3Mu. TyMopuTe Ha >KOJT4YHATa BpeKe ce
BHCOKO arpecUBHM HEOIUIa3MHU KOM MMaaT TeHJeHIHUja 3a Op3a MHTpa-abAoOMUHATIHA AMCEMHUHAILUja U
MeTacrasupame. [Tokpaj Toa, 3apaau (pakTOT fleKa OBHE TYMOPH NPEIOMIHAHTHO CE jaByBaaT Kaj KeHU BO
¢hepTuNeH Nepuof, 3aUyByBambETO HA (DEPTUITHOCTA € MHOT'Y 3HA4ajHO.

IIpuka3 Ha cayuaj: [Ipe3enTupame cinydaj Ha OBapHjajieH TYMOP Ha KOJIYHA BpeKa cO KOHKOMUTAHTEH
MaTypeH IUCTHYEH TepaToM Kaj 28 rofuiHa Hyunapa. [TanuenTkaTa 6elle XocnuTaau3upaHa Ha HalllaTa
KJIMHUKA 3apajiu Tana 60JIKa BO {OJIeH fiesl Ha aOOMEH, YyBCTBO Ha HA/[yEHOCT U ANCIIAPEYHUja IPETXOJHUTE
2-3 Mmeceny. IMMIIUHT TECTOBUTE MTPUKaXaa XeTeporeHa, NpeJJOMUHAHTHO COIMHA TYMOPCKA Maca co OTEKJI0
Of] ICCHUOT OBApUYM KOja ja HCIOJIHYBA IiesaTa Kapiula U AOJIHUOT el Ha abgoMeHoT. JlabopaTopuckure
HAOJY MMOKaXaa 3rojieMeHa CeJUMeHTaluja v 3rojieMenu KonieHTpanuu Ha APIT u [IA-125. Kaj manueHTkaTa
Oellle HaIIpaBeHa JIECHA CAJIIMMHT0-00(pOPEKTOMH]a, 1O MTO Gea afMUHUCTPHUPAHU 4 Kypca Ha IUTOCTATCKa
tepanuja no BEII mpotokonor Bo 06uA Aa ce 3adyBa (pepTUIHOCTA Ha ManueHTKaTa. [1o TepanujaTa, Gerre
HOCTUTHATA peMHcHja Ha OoecTa Koja ce 3a/pkKa 3a BpeMe Ha 1IeJIMOT KOHTPOJICH Neproy (e/iHa TOf[MHA 110
XUpypuKuoT TpetMaH). KoHeyHaTa XxucronaTosonka aujaraosa 6eire MaJureH TyMOp Ha XOJTYHa BpeKa Ha
pecHuoT oBapuyM crapuyM M1 co KOHKOMUTAHTEH MaTypPEH HUCTUYEH TEPATOM.

3akay4yok: MuHIMaTHO MHBa3UBHATA XUPYPIHja, ciefeHa co KoHseHnuonanHa BEIT xemorepanuja e
JIETUTUMHA OIIYja 32 TPETMaH Ha OBapUjaliHi FTEPMUHATUBHU TYMOPH, TOKOJIKY € TOTPeOGHO 3aUyByBamke Ha
¢epTUIHOCTA Ha NAllUEHTKATAa.

Kayunu 36opoeéu: oBapujaneH TyMOp Ha XXOJIYHa BpeKa, 3a4yByBame Ha (PePTUITHOCT

YOLK SAC TUMOR OF THE OVARY WITH A CONCOMITANT MATURE CYSTIC TERATOMA IN A
NULLIPAROUS PATIENT: A CASE REPORT
Stojovski Marjan, Tanturovski D, Lazarova A, Tanturovski M
University Clinic of Gynecology and Obstetrics, Medical faculty, University “Ss. Cyril and Methodius”, Skopje,
Macedonia

Abstract

Introduction

Yolk sac tumors are the second most common malignant ovarian germ cell tumors after dysgerminoma, and
comprise approximately 20% of malignant ovarian germ cell tumor representing about 5% of all ovarian malignancies.
Yolk sack tumors are highly aggressive malignancies that show early intra-abdominal dissemination and metastasis. In
addition, because these tumors occur principally in girls and women of childbearing age, the preservation of fertility is
important.

Case report

We present a case of an ovarian yolk sac tumor with a concomitant mature cystic teratoma in a nulliparous
twenty-eight year old patient. The patient was admited at our Clinic because of dull lower abdominal pain, abdominal
bloating and dispareunia during the previous 2-3 months. The imaging revealed a heterogenous, predominantly solid
mass that arised from the right ovary and occupied the entire pelvis and lower abdomen. The laboratory findings
showed elevated ESR, as well as AFP and CA125 levels. The patient underwent a righ salpingo-oophorectomy followed
by four courses of BEP once every three weeks in an attempt to preserve fertility. Remission was achieved and
maintained during the entire follow up period (up to one year after surgery). The final histopathologic diagnosis was
a malignant yolk sac tumor of the right ovary stage IC with a concomitant mature cystic teratoma.
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Conclusion

Minimal surgery in ovarian germ cell and surgical staging, followed by conventional BEP chemotherapy is a

viable treatment option when preservation of fertility is required.

Keywords: ovarian yolk sac tumor, fertility-sparing treatment

Introduction

Yolk sac tumors are the second most common
malignant ovarian germ cell tumors after dysgerminoma,
and comprise approximately 20% of malignant ovarian
germ cell tumor representing about 5% of all ovarian
malignancies [1, 2]. Yolk sack tumors are highly aggressive
malignancies that show early intra-abdominal
dissemination and metastasis. In addition, because these
tumors occur principally in girls and women of childbearing
age, the preservation of fertility is important. Before the
introduction of effective combination chemotherapy, the
prognosis of yolk sac tumors was extremely dismal;
approximately 80-90% of patients were dead of the disease
within 2 years of diagnosis [3, 4]. In the last few decades,
treatment outcomes of the patients with ovarian yolk sac
tumors have improved, in parallel with the improvements
in the treatment of testicular germ cell tumors and
malignant ovarian germ cell tumors. However, the
prognosis for YST remains unsatisfactory among
subtypes of malignant ovarian germ cell tumors.

We present a case of an ovarian YST with a
concomitant mature cystic teratoma in a nulliparous
twenty-eight year old patient.

Case report

A twenty eight year old nulliparous patient was
first admitted at the Department of Gynecologic Oncology
at our Clinic in January 2010. The patient complained of
dull lower abdominal pain, abdominal bloating and
dispareunia in the past 2-3 months. The patient is
nulliparous, non-smoker with a rather uneventful medical
history. She was fairly well built and nourished, and her
vital parameters were stable on admission. The vaginal
examination revealed an irregular, firm, mobile and tender
mass that arises from the pelvis and occupied the entire
lower abdomen. The ultrasound examination detected a
normally sized uterus displaced posteriorly from a solid
tumor mass arising from the right ovary. The mass was
predominantly solid with numerous hypoechoic zones and
a small cystic part near the upper pole. The left ovary had
normal ultrasonographic morphology. There was a small
amount of free fluid detected in the vicinity of the mass.
Next, MRI was performed which showed a heterogeneous
mass measured around 18cm in diameter occupying the
pelvis and lower abdomen. It was deemed free from contact
with the surrounding anatomical structures. Enlarged
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lymph nodes were not detected. The laboratory findings
showed and elevated ESR (64mm/h) and elevated levels
of CA-125 (239U/ml) and 4 -fetoprotein (AFP) (331ng/ml).
The patient underwent and explorative laparotomy on
January 20" 2010.

At laparotomy, the entire pelvis was dominated
by a fleshy grayish-yellow mass arising from the right
ovary, with visible hemorrhagic zones. There was a small
amount ascites in the peritoneal cavity. The mass was
mobile and free from the surrounding structures. Taking
into consideration that the patient was nulliparous, a right
salpingo-oophorectomy was performed in an attempt to
preserve fertility. The postoperative period was
uneventful. The final histopathologic diagnosis was a
malignant yolk sac tumor of the right ovary with a
concomitant mature cystic teratoma of the right ovary.
The surgical stage was IC, according to the AJCC staging
rules.

The patient received four courses of BEP
(bleomycin, etoposide, and cis-platinum), once every three
weeks. After the chemotherapy, AFP and CA-125 reduced
to reference levels. The follow up ultrasonographic
examinations and AFP and CA-125 levels at 6 months and
1 year after surgery revealed a clean pelvis and confirmed
the remission. The patient was in good health during the
entire follow up period.

Discussion
Yolk
malignancies, have been known to be highly responsive

sac tumors, unlike most ovarian
to combined chemotherapy agents. This is the rationale
behind using chemotherapy after surgical resection in the
initial stages of the disease or as first line in more advanced
cases. Furthermore, because these tumors occur
principally in women of childbearing age, a minimaly
invasive approach that would preserve the patient’s
fertility is of utmost importance.

From the review of the available literature on the
subject of treatment of malignant ovarian germ cell tumors
(more notably ovarian yolk sac tumors), the outcomes of
fertility-sparing surgery appear to be no worse than that
of radical surgery and similar rates of menses and fertility
are seen in patients with ovarian yolk sac tumor after
fertility-sparing surgery followed by chemotherapy, as
compared with healthy populations. Mitchell et al. reported
in 69 patients with malignant ovarian germ cell tumor,
including 45 patients with yolk sac tumor, that fertility-
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sparing surgery was at least as effective as radical surgery.
In a recent study, it was shown that forty out of forty-one
women who underwent fertility-sparing surgery remain
potentially fertile and pregnancy was achieved in 12 of 16
(75%) women who attempted conception [5]. A study that
investigated long-term fertility in 132 patients with
malignant ovarian germ cell tumor, including 22 patients
with yolk sac tumor, and showed that menses and
reproductive status of 76 patients who underwent fertility-
sparing surgery and received adjuvant platinum-based
chemotherapy were not different from the healthy control
group [6]. However, preservation of fertility is difficult in
cases of bilateral involvement. Kurman et al. and Ayhan
et al. have reported bilateral tumor incidence rates of 8.4
and 8%, respectively [3, 7]. Kawai et al. have not reported
bilateral tumor incidence rates in their series including 29
patients [2]. Therefore, because bilateral ovarian yolk sac
tumors are rare, biopsy of the contralateral ovary that has
seemingly normal macromorphology at the time of the
initial surgery in patients with unilateral tumor should not
be routine as it may also adversely affect fertility.

Conclusion

Minimal surgery in ovarian germ cell tumor is
unilateral oophorectomy or salpingo-oophorectomy and
surgical staging. If conservation of fertility is an issue of
concern, preservation of contra-lateral ovary and uterus
must be considered as well. Even in the presence of
metastatic disease, due to high sensitivity of these tumors
to chemotherapy, preserving fertility would be
recommended.
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XUPYPHIKN 30HU HA NTIOBPEJIN HA EKCTEH30PHU TETUBU HA ITAKA
-COBpeMeHH NPUHIANA HA XHPYPIIKHOT TPETMaH
LlIokuk Iopre, Fopruescka J, ITejkosa C, Tpenues B, Mumomescka-MujankoBcka M
YuuBep3urercka Knnanka 3a [Timactnana, peKOHCTPYKTHBHA U €CTETCKA XUPYPIHja, Y HUBEP3UTETCKA
Knmankn, Ckomje, Penrybnmka Makenonuja

HN3Banok

HameparTa Ha aBTOpHTE Ha OBOj TPYA € Aa Ce MPUKasKaT COBPEMEHNTE MPUHININ Ha XUPYPIIKAOT
TpeTMaH Ha HOBPEINTE Ha EKCTEH30pHUTE TETHBY Ha JOP3YMOT Ha Irakara. [lo6po mo3HaBame 1 pa3oupame
Ha CJIO’KeHaTa aHaTOMHja Ha eEKCTEH30PHHUOT “anmapat”, KOj € COCTaBeH O] “BHATPEIIHU-MAJIN” U “HAJJBOPEIITHH-
roieMu”’ MYCKYJO-TETUBHU €JIE€MEHTH, KaKO W CBOjCTBEHA (PU3MONIOMIKA (PYHKIHja CO CHHXPOHU3UPAHO
ucrpyxame Ha dalaHruTe Ha mpcTute € “condicio sine qua non” 3a MpaBWIEH XUPYPIIKN TPETMaH HA
MOBPEJICHTUTE €KCTeH30pHN TeTHBH. [lofenbaTa Ha TOBpEIeHNTE EKCTEH30PHA TETUBY HA : aKyTHH, CTapH,
3aHeMapeHH, OTBOPEHN W 3aTBOPECHH MIOBPE/IN, KaKO U HUBHATA KilacuuKaImja Ha ocyM (8) Tomorpadcku 30HI
Ha JOP3yMOT Ha IIIaKaTa € CO IIeJI 32 IPAaBUITHO pa30Mpame 1 IEKyBamhe Ha KapaKTe-PUCTUIHATE IIPOOIEMH Of
HUBHHTE TOBpeAn. Bo 0BOj Tpyn moce6GHO BHUMaHME € TOCBETEHO Ha IOBPEINTE HAa EKCTEH30PHUTE TETUBH BO
30HHUTE KOW C€ Of HajroJieM XUPYPIIKH WHTepec: MpBaTa(Haj AUCTATHUOT MHTepdalaHreanseH 3riob),
TperaTa(Hag MPOKCHUMAIHUOT MHTepdataHreaseH 3ri106), metaTa 30Ha(HaJ MeTakaprnogalaHreaTHIOT
3r7100),KaK0 W YeTBPTATa 30HA Kaj MaJIeOT 3apajid YeCTOTa Ha MOBPEANTE M MOKHATE UCTIAJH U Ie(POPMUATETH
BO CITy4aj Ha HUBHO HEJIEKYBAIHE WIIU JIOIO XUPYPIIKO JICKyBaIbE.

Kayunu 360poeu : maka, eKCTeH30pHH TETHBH, 30HH HA IIOBPeNa, XAPYPIIKH TPETMAH

SURGICAL ZONES OF THE EXTENSOR TENDON INJURIES OF THE HAND
- Principals of surgical treatment
Dzokic Gjorgje, Gjorgievska J, Pejkova S ,Trenchev M, Milosevska-Mijalkovska M
University Clinic for Plastic, reconstructive & Aesthetic Surgery, University Clinics, Skopje, Republic of Macedonia

Abstract

This article deals with current concept of surgical treatment of the extensor tendon injuries in the hand. By
understanding of complex anatomy of the extensor aparatus ( consisting of intrinsic and extrinsic elements with four
main insertions in the fingers) and appropriate physiology ( advantage of running an almost entirely extrasynovial
course as a superficial structure and, disadvantage of limited excursion in the hand) it is possible to ensure correct
aproximation and suturing of divided extensor tendon ends. Division of the extensor tendon injuries into VIII topographic
zones is due to specific problems in different zones of the hand arising from extensor tendon injuries, also depending
if there are acute, old or neglected injuries. Specific attention is given to chraracteristic zones of injuries as: Zone I(over
distal interphalangeal joint-DIP), Zone III( over proximal interphalangeal joint-PIP), Zone V(over metacarpo-phalangeal
joint-MCP) and Zone T IV (over snuffbox) in the thumb, due to frequency of injuries and posibble failures and deformities
as a result of maltreatment or neglected extensor tendon injuries.

Key words : hand, extensor tendon, zone of injury, surgical treatment

Introduction
There is a common misconception that extensor
tendon injuries of the hand are repaired with ease and
heal uneventfully. Although circulation to the extensor
mechanism is very good, factors, conspiring against a
good outcome after wounding and repair are :
> the flat, thin nature of the tendon distal to the
metacarpophalangeal joint (MCP), permiting easy
fraying with improper handling,
»  the risk of rupture owing to the overwhelming force
of the flexors on the palmar surface after repair; and
» the structural complexity of the extensor system,
particularly at the level of the proximal interphalangeal
joint.
Anatomy of the Extensor Aparatus- extensor system
of the hand is complex and combination of extrinsic ( m.
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extensor digitorum et proprii) and intrinsic muscle-tendon
elements ( m.m. interossei, m.m. lumbricales and retinacular
ligaments). The common aponeurosis of the extensor
aparatus of the finger is tensed by the extensor digitorum,
by interosseus and lumbrical muscles, and by the
retinacular ligaments. There are four sites of insertion : (1)
The sagital bands are the most proximal insertion of the
extensor tendon running into the interglenoid ligament
on each side of the MCP, (2) Inconstant insertion of the
extensor tendon into the base of the proximal phalanx, (3)
The insertion of the middle (central) extensor (this central
tendon is formed by the junction of the middle bands
originating from both the intrinsic muscles and the
extensor digitorum) tendon into the base of the middle
phalanx is by far the most important, (4) Insertion of the
terminal extensor tendon ( two lateral extensor tendons
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formed by the junction of the lateral bands originating
from the extensor digitorum tendon as well as from the
intrinsic muscles) into the distal phalanx. (1,2)

Figure 1. Surgical anatomy of the extensor apparatus in
the hand.

Extension of the fingers starts at the level of the
metacarpophalangeal joint-MCP (m. extensor digitorum
action), following by extenson of proximal and distal
interphalangeal joints —PIP & DIP( intrinsic muscles
action) in normal circumstances.

Zones of extensor tendon injuries-

General principles which apply to the extenson of dorsal

hand and wrist wounds include :

O respect for arterial circulation in the tailoring of
incisions and flaps

O identification and preservation of the dorsal, radial
and ulnar nerve sensory branches, particularly on
the hand dorsum

O preservation of major finger and hand veins and
lymphatic channels whenever possible

U avoidance of 90 degrees angles when crossing finger
and wrist creases, in order to prevent scar-related
extension contractures

There is international agreement on the nomenclature of

the injury zones of the extensor tendons of the hand,

divided in 8 dorsal zones.(3, 4, 5)

Zone I ( terminal) extensor tendon divisions

Injury of the extensor mechanism at or near the distal
interphalangeal joint (DIP) results in a variable loss of
distal joint active extension, depending on the
completeness of tendon disruption. The injury may be
open or closed, the latter being frequent from forcefully
striking the end of the digit. The resulting deformity is
commonly referred to as a ““ mallet finger” or *“ baseball
finger”. With closed injuries, there is often an intra-articular
fracture of the distal phalanx with the tendon avulsing a
fragment of bone at its insertion. Acute closed injuries
with an extension loss of less than 35-40 degrees are
usually treated by some form of splinting, with slight
hyperextension of the distal joint and moderate flexion of
the proximal joint, absolutely continuous for about six
weeks. Open surgical repair is indicated for all open injuries,
old and neglected closed injuries with loss of distal joint
active extension more than 40 degrees, and in cases with
an avulsion fracture of the distal phalanx. Open surgical
treatment consisted of : reposition and fixation of the distal
phalanx and DIP with a stainless steel wire in position of
slight hyperextension, than repair of the tendon rupture
with a few fine monofilament sutures. In cases of avulsion
of a bone fragment, a circumferential suture of fine steel
(“cerclage”) is used to maintain precise reposition. The
stainless steel wire is removed at 6 weeks after operation.
When insufficient distal tendon stump is present for repair,
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Fig. 1. Surgical anatomy of the extensor apparatus in the hand.

a suture is passed through the proximal tendon stump
and the two ends are then passed to the distal pulp and
tied over a padden button, using two parallel Bunnel
needles.(6,7)

In cases of untreated “ mallet finger” deformity, the
longstanding uncorrected joint imbalance may lead to the
recurvatum of the adjacent proximal interphalangeal joint,
or hyperextended posture according to the “zig-zag”
concept of multiarticular systems submitted to

compression (Landsmeer, 1958). This recurvature
deformity is also known as “ Swan-neck” deformity,
resulting in abnormal hyperextension of the proximal
interphalangeal joint (PIP), permitted by a laxity or avulsion
of the volar plate, and dorsal displacement of the lateral
extensor bands. Several operative procedures for the
correction have been described : a fascial or tendon graft
or transposition bridging the joint, reconstruction of the
volar plate and tenodesis of the flexor sublimus tendon.(8)
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Fig. 2. Surgical Zones of the extensor tendon injuries of the hand

13

Fig. 3. Open surgical treatement of incised wound
deformity(middle),after operation (right)

mallet finger”(schematic presentation-left), finger

Fig. 4. “Swan-neck”, recurvatum deformity , shematic presentation(left), finger deformity(right)
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Fig. 5. Operative treatment of incised wound extensor tendon division in Zone ITII(schematic presentation- left), before

operation-(middle)), after operation(right)

Fig. 6. “Boutonniere deformity” ,shematic presentation (left), reconstructive technique(right)

Zone IlI ( proximal interphalangeal joint level) extensor
tendon divisions

Incised wounds at the level of the proximal
interphalangeal joint (PIP) may divide the central
extensor tendon just proximal to its insertion on the
proximal dorsal lip of the middle phalanx, and may also
divide one or both lateral bands. The central extensor
tendon is repaired with either interrupted fine suture or
a monofilament continous pull-out suture, the lateral
bands are repaired by sutures as well. The joint is
transfixed in full extension with a stainless steel wire-
Kirschner, for about 6 weeks. Closed rupture of the
central extensor slip over the PIP is manifested by
impaired active extension of the joint, usually following

a forced-flexion injury. These injuries are treated by
splinting the joint in full extension for about six weeeks,
and up on occasion assisted by a fine transarticular
Kirschner wire.

Disruption of the central extensor tendon over the PIP
requires early treatment to prevent development of a
“Boutonniere deformity”, as a result with progressive
volar displacement and shortening of the lateral bands,
which are released from their dorsal position when the
central slip is disrupted. The consequence is flexion
position of the middle phalanx and hyperextension of the
terminal phalanx. Treatment options are: splinting the PIP
in full extension for about six weeks, and surgical
reconstruction of the disrupted central slip.(8,9)

Fig. 7. “Boutonniere deformity” ,local findings(left), after reconstruction(right)
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Fig. 8. Division of the extensor pollicis longus tendon (left), after reconstruction(right)

Zone V —Division at the Metacarpophalangeal Joint (MCP)
level

This is common extensor tendon division due to the skin
is thin over the knuckle on MCP, and tendons are
vulnerable to injury. However, as it is at the level of the
broad hood expansion, the extensor system is rarely
severed completely, thus retraction of the proximal end is
not a problem. The intimate relation of the extensor
mechanism and the capsule of the MCP results in the
joint frequently being open. In these cases the tendon
ends and joint capsule are approximated and sutured as
one layer with a single running monofilament suture, and
postoperative splinting the joint in extension for about
four weeks.(9,10)

Zone TIV ( extensor pollicis longus division over first
metacarpal)

Following division of the extensor pollicis longus over
first metacaspal it is uniquely prone to proximal retraction
through the third dorsal compartment to a position just
proximal to the extensor retinaculum. Retrieval is generaly
possible by long instrument or with the aid of a plastic
catheter placing through a transverse wrist incision. After
approximation the tendon ends are sutured by modified
Kessler technique with fine monofilaments and the thumb
is splinting in full extension for about four weeeks.

Zone VI, VII and VIII ( Back of the Hand, Wrist,and
Forearm )

Division of the extensor tendons at these levels presents
no problem of diagnosis, with careful examination for injury
to the superficial branch of the radial nerve. Early repair is
strongly indicated, due to rapid retraction and contracture
of the proximal ends, making direct repair after more than
a few days difficult or impossible. Repair is by direct
approximation of tendon ends by modified Kessler fine
monofilament sutures , followed by protective splinting
in the position of relaxed extension for about four to five
weeks. (11,12)

Postoperative Care
The principles of postoperative care following repair of
extensor tendons are:

e sufficient immobilization for the development of
adequate tensile strength to resist the power grip
of the flexor tendons;

e restoration of glide in these relatively weak, fast-
moving structures ; and

e prevention of deformities at the joint levels.

Zone I and some Zone II injuries require
immobilization only at the DIP for a period of 6-8
weeks. Zone ILIII ,IV,V,VI, VII and distal zone
VI injuries require 4 weeks of immobilization in
the position shown. Patients are then instructed
to squeeze a sponge in warm water gently for 5-

Fig. 9. Division in Zone VI/VII (left), After operation (right)

52



Dzokic Gj. Surgical zones of the extensor tendon injuries of the hand - principals of surgical treatment

Fig. 10. Postoperative passive splinting with plaster cast,,schematic presentation(left),on patient (right)

10 minutes three to four times a day and to avoid
power gripping for an additional 2 weeks.(12,13)

Discussion

The repair of severed extensor tendons in the
hand with consistent success remains one of the great
surgical challenges. Fixed adhesions preventing gliding
remains the major problem of tendon repairs. It is apparent
that the prognosis of tendon repairs is determined primarly
by what tissue lie in contact with the repair of tendons.
This observation has given rise to classification of the
hand in to numerous “zones”. Unfortunatelly, far more
attention has been paid to the digital flexor mechanism
than the extensor, for it has been customary to regard
extensor tendon injury as a relatively simple surgical
condition, a consensus not generally shared by
experienced hand surgeons. Extensor reintegration can
be equally and possibly more challenging surgically than
restoration of flexor function. The extensor system with
its dual extrinsic and intrinsic power mechanism is far more
complex than is readily appreciated. The conjoined
extensor tendons lie in a shallow dorsal subcutaneous
bed closely applied to periosteum, joint capsule and
synovia, making repair especially difficult. The investing
paratenon, though normally allowing free movement of
the flattened extensor tendons and aponeurosis over the
dorsum of the hand and fingers, is highly reactive when
damaged and it results too often in tendon fixation at the
site of injury and loss of function. Unlike the flexor
mechanism, useful extensor function is readily jeopardized
by the alteration of even a few milimeters excursion in the
conjoined central and lateral tendon lenght
relationship.(,13,14,15,16)
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PEKOHCTPYKIIMJA HA OYHUTE KAITAIIN U ITIEPUOPBUTAJ/IHATA PETUJA CO PEZAHKHA
Moctpos Unnja, Hosecku JI, [Ionos b, I'mrocka T, Poco 11
YHuBep3uTeTCKa KIMHIKA 32 JIACTUYHA ¥ peKOHCTPYKTHBHA Xupypruja Bo Ckomje, P. Makenonuja

HN3Banok

PexoncTpykmmjaTa Ha epeKTUTE HA OYHMOT Kamak (0.K.) TMOCie eKCIu3nja Ha TYMOp WIN TpayMa
YecTO NMpEeTCTaByBa rojieM NPEAu3BUK 3a XUPYpProT. PeKoHCTpyKuMjaTa ce CTpeMH [la ' PeKOHCTpyHpa
pUpOHUTE o0eleK]ja U (pyHKIMja HA OUHUOT Kalak IITO BOEIHO Ke T BpaTu ECTETCKUTE KapaKTEPUCTUKH Ha
JIULIETO.

Marepujan u Metoau. PeTpocnekTrBHa cTyanja BO Koja Oea BkiydeHu 140 nauueHTu Kaj Kou Oerie
U3BpIIeHa PEKOHCTPYKIMja HA OYHUTE Kalalu, co ynoTpeba Ha Hajpa3auyHu pe3aHku Ha KnuHukarta 3a
MJIACTUYHA U PEKOHCTPYKTHBHA Xupypruja Bo Ckomje, Bo nepuop off 1998 no 2010. [TanmenTnTe NocTOnepaTuBHO
Oea cieieHu off 3 Mecellu 10 2 TOAMHU €O 1IeJ1 [la ce eBajlynpa NPeKMBYBAakhETO Ha pe3aHKara, (pyHKIjaTa Ha
KalauuTe, IOBTOpYBambe Ha 00JIecTa U €CTETCKUOT U3IJIE].

Pesyaratu. Hajuecra nokanu3anuja Ha fepekTuTe Oelle Ha JOJIHUOT O.K., HajyecTaTa 1aToJIoKa
IHMjarHo3a Kaj HallluTe ManueHTn oelre 6azonenyraparoT KapuuHoM (91). Hajuecro ynorpebyBaHa pe3eHKa
Germre rmaGerapHaTa pe3aHKa.

3akaydok. YnorpebaTa Ha pe3aHKUTE 32 PeKOHCTPYKLKja Ha 0.K. 1 IepuopOuTa O OKOJTHUTE TKHBA,

BO HalllaTa cepuja 06e36efiyBaaT foOpa 60ja 1 KBaJUTET Ha KOXKa, COOfIBETHA BacKyJapu3alyja, ¥ J03BOIyBaaT
JIECHO 3aTBapame Ha flaBaykaTa permja co MUHUMAaJTHU JIy3HU.

Kayunu 360poeu: necexTr Ha OUHUTE Kamaly, PeKOHCTPYKIITja, pe3aHKH.

RECONSTRUCTION OF EYELID AND PERIORBITAL AREA WITH FLAPS
Mostrov Ilija, Noveski L, Dzhonov B, Gjinoska T, Roso I
Clinic for Plastic and Reconstructive Surgery, Skopje, R. Macedonia

Abstract

Reconstruction of eyelid defects after trauma or excision of a tumor often poses a great challenge for the
surgeon. It aims to reconstruct the natural shape and function of the eye lid and at the same time preserve the aesthetic
characteristics of the face.

Materials and Methods. The retrospective study included 140 patients who had reconstruction of the eyelids
with different kinds of flaps. These were done at the Clinic for Plastic and Reconstructive Surgery in Skopje between
1998 and 2010. The patients were followed up from 3 months to 2 years postoperatively, in order to evaluate the
viability of the flap, the function of the eye lids, recurrence of the disease and the esthetic appearance.

Results. The most common location of the defects is the lower eyelid, The most common diagnosis in our
patients was BCC ( 91 patients). The glabellar flap is the most commonly used.

Conclusion. The use of surrounding tissue flaps in the reconstruction of the eye lids and the periorbital
area provide good color and skin quality; adequate vascularisation, and allow easy closure of the tissues with
minimal scarring.

Key words: eyelid defects, reconstruction, flaps

Introduction
Reconstruction of eyelid defects after trauma or

excision of a tumor often poses a great challenge for the
surgeon. It aims to reconstruct the natural shape and
function of the eye lid and at the same time preserve the
aesthetic characteristics of the face [1].

Local flaps with intact vascular stem are of great
help in reconstruction of at least one of the both lamellas.
Flaps from the surrounding tissues provide excellent match
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of the color of the skin , adequate blood supply and easy
closure of the donor region with minimal scarring.

This study gives report about the functional and
anatomical results of the use of flaps in reconstruction of
defects of the eyelids and periorbital area in 140 patients.

The aim of the reconstruction is to preserve the
function of the eyelids with acceptable cosmetic results
and adequate protection of the eye itself.

Form a surgical point this region is very unique
regarding reconstruction. The complexity, the free margins
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and the anatomical characteristics can be easily disturbed.
Solid knowledge of the anatomy and the physiology of
the eyelid is an imperative for a successful surgical
outcome [2].

Anatomy and physiology

The eyeball, the external eye muscles, the
lacrymal gland, blood vessels and nerves are inserted in
the orbital fat tissue and are protected by the bones of the
orbit. The eye lid protects the eye surface form foreign
bodies, light and UV radiation. It also distributes a film of
tears over the eye surface by blinking therefore protecting
to cornea from drying. Good position and function of the
eyelids is a prerequisite for good eyesight [3].

Both upper and lower eyelids are formed in a
same way. The anterior lamella consists of skin and muscle
and the posterior lamella consists of tarsal plate and
conjunctiva. The posterior lamella provides smooth
posterior surface and the stability is provided by the
tarsus. The tarsus is attached medially to the periostium
and temporally to the periorbital ligaments. The opening
of the eyelids is done by the levator palpebrae muscle
whose aponeurosis extends in the upper eyelid in a shape
of a fan; while the closing of the eyelids is done by the
orbicularis oculi muscle which forms a ring round the eye
and is innervated by the facial nerve [4,5].

Materials and methods

The retrospective study included 140 patients
who had reconstruction of the eyelids with different kinds
of flaps. These were done at the Clinic for Plastic and
Reconstructive Surgery in Skopje between 1998 and 2010.

The reasons for eyelid defects were: excision of
tumors (in 135 patients) and trauma (5 patients).In 72
patients the reconstruction was done on the eyelids and
in 68 periorbitally. The defects of the eyelids and periorbital
area were ranging from medium to large and also non-
marginal and marginal defects of eyelids with full or partial
thickness.

In the cases of eyelid trauma the edges of the
wound were refreshed before the reconstruction.

Firstly the defect of the eyelid or periorbital area
is thoroughly explored. The size; location; configuration;
depth and the age of the patient all play part in the decision
making which technique to be applied.

In patients with transconjunctival flaps the
second phase of the reconstruction was done between 3-
4 weeks post initial surgery. In patients with Mustarde
method the second phase was done 2 weeks post initial
surgery and 4-6 weeks in patients who underwent Cutler
Beard method. The patients were followed up
postoperatively to estimate the viability of the flap as well
as the functional and cosmetic results.

The patients were between 15 and 80 years of
age. All the patients were submitted to thorough
investigations preoperatively and the function of the eye
and periorbital region was tested.

In patients with eyelid tumors, an excision of
minimum of 4mm within the healthy tissue was done. All
the tumors were sent for histopathology to confirm the
diagnosis. In all the cases the margins were clear and the
excisions were done appropriately. Most of the operations
were performed under local anesthetic but 30% of the cases
required general anesthesia. These were cases with
advanced tumors.

The preservation and protection of the eye is of
paramount importance and has to be maintained during
every step of the process.

The patients were followed up from 3 months to
2 years postoperatively, in order to evaluate the viability
of the flap, the function of the eye lids, recurrence of the
disease and the esthetic appearance.

Results

The age range of the patients was 15-80 years.
The most common diagnosis in our patients was BCC (91
patients). Indications for reconstruction are presented in
Table 2.

There were no major intraoperative or
postoperative complications. The follow up if the patients
were done during the period of 3 months to 2 years. In all
the cases satisfactory results were achieved, meaning
good function of the eye lids and nearly normal
appearance.

Five percent of the patients had postoperative
complications and they are listed in Table 4.

Table 1 lists all the methods used on our patients.
The glabellar flap was the most common method used on
our patients. Only 5 patients had recurrence of the disease
and they were subsequently operated and treated.
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Figl. Large BCC of the lower eyelid Fig. 2. Defect post radical excision of BCC

Fig. 3. Lifted flap — Mustard Method Fig. 4.Earlobe cartilage as replacement for tarsus

Fig. 5. Cheek flap Mustard Method Fig. 6. Complete reconstruction of all anatomical layers of
the eyelid
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Fig. 7.Two weeks post op. Fig. 8.Two weeks post op.
Table 1. Types of Flaps Table 3. Localization
Type of Flaps Number of Cases  Localization Number of Cases
Glabelar 42 Upper Eyelid 7
Mustarde 24 Lower Eyelid 39
Frontal 17 Both Eyelids 3
MacGregor 16 Lateral Cantus 8
Fricke 15 Medial Cantus 15
Tensel 11 Periorbital 68
M. Orbicularis & Chond. Graft 3
Tripier 9
VY 2 Table 4. Postoperative ComplicationDiscussion
Cutler Beard 1
Post Operative Complications Number of Cases
Lagoftalmos 1
Table 2. Indications for Operation Ectropion 1
Trichiasis 2
Indications for Operation Number of Cases Epiphora 3
BCC 91
ScC 2
Melanoma 5
Sebacious Glands Carcinoma 3
Keratoachantoma 2 The use of surrounding tissue flaps in the
Haemangioma 1 reconstruction of the eye lids and the periorbital area
Nevus 1 provide good color and skin quality; adequate
Trauma 5 vascularisation, and allow easy closure of the tissues with
Total Number of Cases 140 minimal scarring. The flaps are used in all kinds of eyelid

defects. Thorough understanding of the principles of the
palpebral and periorbital reconstruction is mandatory [6].
The flaps provide excellent aesthetic and functional results
with minimal complications.
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The frontal flap is the most commonly used. It
can be positioned medially or laterally and it also can
provide enough width and length. Primary closure of the
forehead is most common. It can be used in reconstruction
of both the eyelid and the periorbit. The flap has good
color but thicker and sometimes cannot be rotated at the
base.

The glabellar flap is used for reconstruction of
defects of the medial canthus skin.

Mustarde flap is most commonly used for
reconstruction of the lower eyelid, lateral canthus and the
2/3 of the lateral eyelid [7].

Fricke’s supraorbital flap is used for repair of
defects of the lower eye lid [8].
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IMPOTHOCTUYKHU ®PAKTOPU 3A ITIOJABA HA METACTA3U KAJ MAJIMTHU MEJIAHOM
HA EKCTPEMUTETU
Hosecku J1a3zo, [Ionos b, Moctpos 1, Mupuescka E
J3Y YHuBep3uTeTcKa KIMHUKA 32 MNIACTHYHA M PEKOHCTPYKTHBHA Xupypruja, Ckonje, P. Makegonuja

N3Banok

Llex HA OBOj TPYA € f1a ce YTBPAKM MOBP3aHOCTA HA MPOTHOCTHYKATE (PAaKTOPH (TIOEANHETHO A BO
KOMOWHAIHja) CO ojaBaTa Ha METacTa3l BO pEeTHOHATTHUTE IMM(HU SKITC3/H.

Hcnurysanu ce 60 naeHTH cO MaJIUTHI MEJIAaHOM Ha TOPHU U IOJTHY €KCTPEMUTETH OEJIEHH BO IBE
I'PyIM: UCIUTYBaHA U KOHTPOJIHA Ipyna of 1o 30 manueHTH.

Amnanm3upann Oea: mebGennHa Ha MPUMAPHUOT TyMop 1o Breslow, maBa3mja Ha TymMoport mo Clark,
auMpouuTHA HHpUITpaLUja, IPUCYCTBO Ha YJllepally, IPUCYCTBO Ha CATENINTH, KaKO U HUBHATA HOBP3aHOCT
CO I10jaBa Ha METACTa31 BO PErMOHAIIHUTE JTUM(HH >KIIE€3/IH.

Amnanu3aTta Ha NOJATOLMTE IOKa)Ka JieKa IIOCTOM 3aBUCHOT IoMefy IojaBaTa Ha MeTacTas3u u
BepTHUKalHaTa feOeNrnHa Ha MeIaHOMOT 110 Breslow 1 aHaTOMCKOTO HUBO Ha MHBa3#ja Bo Koxara 1o Clark.

KoMm6unanujata Ha BepTUKajgHaTa AeOejuHa Ha TyMOpOT o Breslow, mpucacTBO Ha caTENUTCKU
IIPOMEHM OKOJy IPUMApHUOT TYMOp, aHaTOMCKa MHBa3uja Ha TyMOpoT 1o Clark, 3aeqHO cO mpucacTBo Ha

yanepanuja u auM@onuTHa WHPUITpaNuja Ha TyYMOpPOT,

KaKoO MOMaJKy BaXHHu (pakTopu, npu

My.HTI/I(l)aKTOpI/IjaJIHa aHajim3a MO2KE CO rojieMa BepOjaTHOCT Aa r'o NpETCKaXe CTAaTyCOT Ha PETUOHAJIHUTE

TmMHY KIIE3[IM Kaj TOBEKETO CITyJamn.

Kﬂy'mu 3601)06”.‘ MaJIMI'H1 MEJIaHOM, ME€TaCTa3u, HI/IM(bHI/I Kie3an

PROGNOSTIC FACTORS FOR ONSET OF METASTASES IN MALIGNANT MELANOMA OF THE
EXTREMITIES
Noveski Lazo, Dzhonov B, Mostrov I, Mirchevska E
University Clinic of Plastic and Reconstructive Surgery, Skopje, R. Macedonia

Abstract

The aim of this paper was to define the correlation between prognostic factors (separately or in combination)

and onset of metastases in the regional lymph nodes.

A total of 60 patients with malignant melanoma on upper and lower extremities were analyzed. Patients were
divided into two groups: examined and control group, each consisting of 30 patients.

The following parameters were analyzed: primary Breslow tumor thickness, Clark levels of invasion, lymphocytic
infiltration, presence of ulcerations, presence of satellite lesions and their relation with onset of metastases in the

regional lymph nodes.

The analysis showed a positive correlation between onset of metastases and Breslow vertical melanoma
thickness, and between onset of metastases and anatomical level of Clark skin invasion.

Using multifactorial analysis of the combination of Breslow vertical tumor thickness, presence of satellite
lesions around the primary tumor, Clark anatomical tumor invasion, and the less important factors - presence of
ulceration and lymphocytic tumor infiltration, might predict with great probability the status of the regional lymph

nodes in majority of the cases, but not in all.

Key words: malignant melanoma, metastases, lymph nodes

Introduction

Melanomas are generally presented as solitary
lesions. In more than 50% they arise from normal skin
without presence of any previous lesions. They may
appear anywhere on the skin, but very often they can
spread to other parts of the body where cannot be seen
by self-examination. Most often they appear at the age
between 40-70 years; the mean age at melanoma diagnosis
is 53 years, but there is a significant tendency of their
development at younger age (1). They are rarely found in
children, although cases of patients younger than 15 years
have been described.

Surgical excision is the method of choice in
melanoma treatment (2, 3). Recommendations for the width
of excision from the borders of the tumor are undergoing
changes (4, 5, 6).

Identification and influence of different factors
in melanoma progression remain unclear in treatment of
this disease (7). Several studies recommend a model for
assessment of metastases and survival based on clinical
and histological factors. Prognostic factors include:
primary tumor thickness or Breslow thickness, tumor
invasion or Clark level of depth, tumor infiltrating
lymphocytes, presence of ulceration, presence of satellite
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lesions and the number of lymph nodes with malignancy.
An important predictor for recurrence as well as a
prognostic factor for survival is presence or absence of
metastases in the regional lymph nodes (8). However, the
most relevant surgical-pathologic system for survival
assessment or disease recurrence before and after the
curative surgical intervention is classification of melanoma
staging.

The aim of this paper was to define the correlation
between prognostic factors (separately or in combination)
and onset of metastases in the regional lymph nodes.

Material and methods

A total of 60 patients with malignant melanoma
on upper and lower extremities were analyzed. The patients
had undergone surgery at the Clinic of Plastic and
Reconstructive Surgery, Clinical Center, Skopje in the
period from April 2001 until May 2005.

All patients included in the study were informed
about the planned surgical procedure and they gave a
written informed consent.

Patients were divided into two groups: examined
and control group, each consisting of 30 patients.

Patients in the first or examined group met the
following inclusion criteria: primary malignant skin
melanoma on the extremities, without clinically present
signs for metastases in the regional lymph nodes or
distant metastasis. Exclusion criteria were presence of any
type of metastasis.

Patients in the second or control group met the
following inclusion criteria: primary malignant skin/
cutaneous melanoma on the extremities, with clinically
present metastases in the regional lymph nodes, without

signs for distant metastases. Exclusion criteria were
presence of distant metastasis.

The following parameters were analyzed: primary
Breslow tumor thickness, Clark levels of invasion,
lymphocytic infiltration, presence of ulcerations, presence
of satellite lesions and their relation with onset of
metastases in the regional lymph nodes.

All patients underwent routine preoperative
examinations (laboratory blood analyses, chest x-ray,
abdominal ultrasound). In clinically differential diagnostic
dilemma for an early stage of melanoma consultative
examinations (dermoscan and dermatoscope) of the
changes were done along with lymphoscintigraphy of the
affected extremity and regional lymph nodes.

Intraoperatively a radical excision of malignant
melanoma with a margin in healthy tissue was done
depending on the clinical finding (1-3 cm of healthy tissue).
The skin defect was managed with three surgical
techniques depending on the situation (direct suture, local
surgical flap and free skin transplant). The wound was
closed with direct suture and passive drainage.

The results were statistically analyzed. Statistical
significance of the differences between the series was
tested with chi-square test.

Results

The percentage differences between control and
examined groups with reference to vertical Breslow
melanoma thickness were statistically insignificant, for
p>0.05, except for the vertical Breslow melanoma thickness
up to 2 (6.7% vs 36.7%), for p=0.0066 (Table 1).

Table 1. Distribution of patients in the examined groups according to Breslow vertical melanoma thickness

mm control group examined group

No Y% No Y%
<2 2 6,7 11 36,7
2-3 7 23,3 6 20,0
3-4 7 233 7 233
>4 14 46,7 6 20,0

Presence of ulcerations was registered in both
examined groups. The percentage difference between the
control (63.3%) and the examined (53.3%) group was
statistically insignificant, for p=0.4353, and was due to
our random samples (Table 2)

Table 2. Distribution of patients in the examined groups according to presence of ulcerations

ulcerations control group examined group

No % No %
positive 19 36,7 16 53,3
negative 11 63,3 14 46,7

There was no difference between the examined
groups according to the anatomical level of tumor skin
invasion by Clark (Table 3).
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Table 3. Distribution of patients in the examined groups according to the anatomical level of Clark tumor skin invasion

Clark control group examined group
No % No %
3 14 46,6 8 26,7
4 11 36,7 13 43
5 5 16,7 9 26,7

The difference of the lymphocytic infiltration in
the examined groups was statistically insignificant and
was due to our random samples, p>0.05 (Table 4).

Table 4. Distribution of patients in the examined groups according to the lymphocytic infiltration

infiltration control group examined group

No % No %o
No 16 534 9 30,0
Midle 10 33,3 16 533
Severe 4 13,3 5 16,7

Larger percentage (36.7%) of satellite lesions in
the control group as compared to the examined group
(13.3%) was statistically significant, for p<0.0360 (Table
5).

Fig. 2.

Table 5. Distribution of patients in the examined groups according to presence of satellite lesions

type control group examined group

No % No %
positive 11 36,7 4 13,3
negative 19 63,3 26 86,7

The analysis done with the chi-square test
showed a positive correlation between onset of metastases
and Breslow vertical melanoma thickness (x?=4.43 df=1
p=0.03) (Table 6).

Table 6. Presence of metastases in correlation with Breslow
vertical melanoma thickness

thickness negative positive
<2 13 4
>2 5 8

The analysis done with the chi-square test
showed no positive correlation between onset of
metastases and presence of ulcerations (x?=0.2 df=1
p=0.0654) (Table 7).

Table 7. Presence of metastases in correlation with presence
of ulcerations

ulcerations negative positive
negative 9 5
positive 9 7

The analysis done with the chi-square test
showed no positive correlation between onset of
metastases and presence of lymphocytic infiltration (x*=1.3
df=1 p=0.26) (Table 8).

Table 8. Presence of metastases in correlation with presence
of lymphocytic infiltration

lymphocytic

infiltration negative positive
negative 4 5
positive 14 7
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The analysis done with the chi-square test
showed a positive correlation between onset of metastases
and anatomical level of Clark skin invasion (x?>=7.251 df=2
p=0.0266) (Table 9).

Table 9. Presence of metastases in correlation with the
anatomical level of Clark skin invasion

Clark negative positive

3 12 2

4 4 7

5 2 3
Discussion

Identification of the risk factors for development
and progression of malignant melanoma has been and
remains a major challenge in management of this disease.
Many international studies have been conducted in order
to detect and adequately interpret the influence of different
factors on the progression of malignant melanoma (9, 10,
11). Previous studies have promoted a prognostic model
of tumor metastases and survival based on clinical and
histological findings, not taking into account the status
of the lymph nodes (12, 13). In 1989 Clark created a method
that found mutual correlation and dependence between
histology of the primary tumor and survival in the first
stage of the disease, disregarding the status of the lymph
nodes. Contrary to his observation, over the last decade
the status of the regional lymph nodes in melanoma has
become a crucial factor for the prognosis of the disease
outcome and overall survival. Since 2002, with the latest
changes in the disease staging, besides changes of the
histological parameters (thickness of the primary tumor in
mm, presence of ulcerations), major role in determination
of the disease staging has been given to the presence or
absence of metastases in the regional lymph nodes, where
the number of the affected nodes is valued instead of the
size of the affected node as in the previous classification.
Without a finding related to the status of the regional
lymph nodes, it is not possible to determine subgroups of
clinical stage Il according to the latest classification (14).
In 1992 Morton introduced into the routine procedure
determination of sentinel lymph node, which helped in
avoiding the opposite attitudes concerning diagnostic and
therapeutic procedures. The value and validity of the
procedure to assess spreading of the disease as well as
its prognosis has been confirmed by several
internationally organized multicenter trials (15, 16).
Intraoperative determination of the first drainage node
using a vital dye and radioactive carrier/tracer is a solid
alternative to elective dissection of regional lymph nodes
in patients with clinically negative finding of metastasis
17).

Today the widely spread and generally accepted
is the classification of the melanoma staging according to
the recommendations of the American Joint Committee of
Cancer and Union International Contra le Cancer, which
has being revised and updated in line with the latest
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knowledge since 1988. Thus, the newest revised edition
is that from 2010. This classification is being supplemented
with classifications according to the Breslow vertical
melanoma thickness and according to the anatomical level
of Clark skin invasion.

Microstaging of malignant melanoma is
determined by Breslow according to the vertical melanoma
thickness in millimeters: up to 1 mm or less, from 1.0 t0 2.0
mm, from 2.0 to 4.0 mm and from 4.0 mm and larger.

According to the anatomical level of skin
invasion, Clark differentiates:

Stage I: confined to the epidermis (melanoma in situ)
Stage II: partial invasion of the papillary layer/dermis
Stage III: filling of the papillary layer, with no extension
into the reticular layer

Stage IV: invasion of the reticular dermis, without
involvement of the subcutaneous tissue

Stage V: invasion of the subcutaneous tissue.

The analysis of the skin change thickness by
Breslow in our study showed a significant difference
between the two groups only for the subgroup with
thickness up to 2 mm, for p=0.0066 (2 cases or 6.7% in the
control group against 11 cases or 36.7% in the examined
group). Although not statistically significant, the
difference worth mentioning is the thickness >4mm found
in 14 (46.7%) subjects from the control group versus 6
(20%) subjects from the examined group. This parameter
has shown to be a statistically significant prognostic
factor for onset of metastases when it was analyzed with
the chi-square test, for p=0.03. Our finding coincided with
Breslow’s results and the latest findings of Balch (18, 19)
where the thickness change in millimeters was emphasized
as a distinct indicator for the staging and prognosis of
malignant melanoma. There was no subgroup of patients
in our investigation with tumor thickness of 1 mm, which
has been assigned in a separate group in the large world
investigations and in the latest classification. Therefore,
although our study was randomized one, patients with
advanced stage of the disease were comprised.

Presence of ulceration as a separate factor was
registered in both groups, slightly more often in the control
group (63.3%) than in the examined group (53.3%), but
this difference was not statistically significant and was
due to our random samples, p=0.4354. Our finding was
not in agreement with the results in the other studies
comprising a larger number of subjects, where ulceration
had a statistically significant value for the prognosis and
disease staging. Our finding might be due to the small
number of patients and to the fact that there were no
patients in the early stage of the disease in relation to the
overall analysis of our material (20).

The analysis of presence of satellite lesions
revealed a larger percentage (36.7%) of satellites in the
control group than in the examined one (13.3%), which
was statistically significant for p<0.0360 and confirmed
that presence of satellite lesions is one of the important
prognostic factors.
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Conclusion
Using multifactorial analysis of the combination

of Breslow vertical tumor thickness, presence of satellite
lesions around the primary tumor, Clark anatomical tumor
invasion, and the less important factors - presence of
ulceration and lymphocytic tumor infiltration, might predict
with great probability the status of the regional lymph
nodes in majority of the cases, but not in all. Thus, removal
of sentinel gland and its histological analysis remain a
gold standard for determination of the status of regional
lymph nodes in malignant melanoma of the extremities.

10.

11
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YIIOTPEBA HA YITPACOHOIPA®CKMUITAPAMETPH BO PA3/IMKYBAILETO HA
KOHTEHUTAJJHATA OIICTPYKTUBHA UHEOIICTPYKTUBHA XNJIPOHE®PO3A KAJ
IOEIHATA
ITerposcku Murne, TpajkoBcku 3, [IlmmoB A, Togoposuk JI, Cumeonos P, Hagukoscku B
YuuBepaurercka KinnHunka 3a fercka xupypruja, Meguimackn pakyateT, Y HuBepauteT C. Kupwit n
Mertopnuj, Ckomje, Makenonuja

HN3Banok

Bogen: [TocTou funeMa Bo OJHOC Ha AMjarHOCTMYKATa MpOLEeAypa co Koja IITO ce PaBu pa3juKa
nomery KOHI€HUTAJTHUTE ONCTPYKTUBHY U HEOIICTPYKTUBHY XUAPOHE(PO3H, OufiejKu CTAaHAAPAHUOT AUYPETCKH
pPafgroOpeHorpam, BO BUCOK IIPOLEHT aBa €eKBUBOKAJIHU PE3yITATH.

Ien: LlenTta Ha OBOj TPYA € Aa ce ONpeAeu BPEAHOCTa Ha yJITPacOHOIpaCcKuTe nmapamMeTpu BO
MPOILIEHKATa Ha KOHI€HUTAJIHATa ONICTPYKTHUBHA M HEOIICTPYKTUBHA XUIpOHE(po3a.

Marepujanu u meToa: Bo oBaa cryauja npeaMeT Ha aHaJIu3a ce yITPa3By4YHU MEPEHA BO IPOLIECOT Ha
06paboTka Ha fieriaTa co xuponedpo3a. Bo KMMHNIKIOT MaTepujal mpegMeT Ha oricepBanuja 6ea 30 onepupanu
mena (Tpyma 1) co omcTpyKimja Ha MIJIOypeTepaleH CerMeHT, Kako u 32 fena (Tpymna 2) co HeOICTPYKTHBHA
xupipoHedpo3a, Ko Oea JeKyBaHU KOH3epBaTUBHO. Bo rpyna 3 ce Gesiexkea pe3yaTaTu Off yATpa3ByYHU MEpebha
Ha 586 371paBu ena, MITO NpeTcTaByBaa pedepeHTHH BPETHOCTH.

Pesyaratu: Bo npoTokosoT 3a paboTa ce HOTHpaa pe3yaTaTH Off CJIEHUBE YITPa3ByYHU Mepema:
MOBpLIMHA HAa MAPEHXUMOT ¥ Ha COOMPHUOT CUCTEM Ha XUPOHE(PPOTUIHUOT OyOper, co MpecMeTyBambe Ha
HUBHMOT KOJIMYHUK; fAeOelnHaTa Ha MapeHXUMOT Ha XUAPOHEe(PPOTHYHOT OyOper; NOJKMHATA Ha
KOHTpaNaTepatHnoT Oyoper.

3akiay4ok: AKIenepanyja Ha pacTOT Ha KOHTpaIaTepaTHUOT, 3paB OyOper, MMa BICOKA IIPETUKTHBHA
BpenHocT (80.8%) BO ofipenyBame Ha ONCTPYKIHUja HA XUAPOHEPPOTUIHUOT OyOper; KOJTMIHUKOT Ha
MOBPIINHATE HA HAaPSCHXUMOT M Ha COOMPHIOT CHCTEM, aKO € ToMall off 1.6, 1aBa CeH3UTHBHOCT IIOT0JIeMa Off
95% 3a mocToeme Ha OTNCTPYKIHNja; flebeTnHaTa Ha MTAPEHXUMOT Ha XUPOHE(PPOTHUHNOT OyOper mop S MM.
yKasKyBa Ha a)yHKIIMOHAITHOCT Ha GYOperoT.
OBue pe3yiTaTd NOKaxKyBaaT Ieka yITpa3BYUYHUTE Meperha ce KBaUTETHA IjarHOCTHYKA ajlaTKa, IITo €
KOMIUIEMEHTapHAa Ha ANYPETCKUOT PAIIOPEHOT paM, 3a IUCTHHKIM]ja Ha OTICTPYKTHBHIOT Off HEONICTPYKTUBHAOT
xupponedpormaeH 6yoper.

Kayunu 36opoeu: xunpoHedpo3a, 1ujarHo3a, yITpas3Byk, eTe

ULTRASONOGRAPHIC PARAMETERS IN THE DIFFERENTIATION OF CONGENITAL OBSTRUCTIVE
AND NON-OBSTRUCTIVE HYDRONEPHROSIS IN CHILDREN
Petrovski Mile, Trajkovski Z, Dimov A, Todorovic L, Simeonov R, Chadikovski V
University Clinic of Pediatric Surgery, Medical Faculty, University of Ss. Cyril and Methodius, Skopje, Macedonia

Abstract

There is a dilemma concerning the diagnostic procedure, with which the distinction between obstructive and
non-obstructive hydronephroses is made, because standard diuresis renography has equivocal results in high
percentage.

Aim: The aim of this study is to determine the value of the ultrasonographic parameters in the evaluation of congenital
obstructive and non-obstructive hydronephroses in children.

Material and method: In the clinical material we subjected to analysis the ultrasound measurements obtained
from 30 operated children with ureteropelvic obstruction (group 1) and 32 children with non-obstructive hydronephrosis
(group 2) treated conservatively. In the third group, we registered the results of ultrasound measurements of 586
healthy children, and they served as reference values.

Results: In the work protocol, we have recorded the results of the following ultrasound measurements:
surfaces of parenchyma and collecting systems of hydronephrotic kidney, with calculation of their quotient; parenchymal
thickness of hydronephrotic kidney as well as length of the contralateral kidney.

Conclusions: The acceleration of growth of the contralateral, healthy, kidney has a high predictive value
(80.8%) in determining the obstruction of the hydronephrotic kidney. When the quotient of the parenchyma surfaces
and collecting systems’ areas is lower than 1.6, it shows that obstruction sensitivity is higher than 95%. Parenchymal
thickness of the hydronephrotic kidney lower than 5 mm. suggests presence of afunctional kidney. The ultrasound
measurements are a quality tool, which is complementary to the diuresis renography in the distinction between
obstructive and non-obstructive congenital hydronephroses.

Key words: hydronephrosis, diagnosis, ultrasound, child
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Introduction

The ureteropelvic junction (UPJ) stenosis is the
most common cause of upper urinary tract obstruction in
the pediatric age group (1). The frequency of UPJ stenosis
is 1 per 1500 live births. Antenatal ultrasound can detect a
fetal uropathy in 1% of the pregnancies, 50% of which
manifest as hydronephroses (2). Every fifth antenatally
diagnosed uropathy needs to be treated surgically. UPJ
stenosis is the most common cause of prenatal dilatation
of the urinary tract, clinically presenting postnatally as an
obstruction (3). The antenatal diagnosis is undoubtedly
a diagnostic benefit, but its incorporation in the daily
clinical practice demands a careful and critical approach
).

The dilatation of the upper urinary tract might be
a result of obstruction, vesicoureteral reflux, diuretic
phenomenon or it can be a consequence of the
spontaneous or operative resolution of a developmental
anomaly (4).

Since dilatation of the renal pelvis and calices
can exist without an obstruction, the term hydronephrosis
should be used as a descriptive, anatomic entity, defined
as enlargement-dilatation of the renal collecting system
(3). Although there is a clear connection between a
hydronephrosis and an obstruction, it is indeed obvious
that the two terms are not synonyms (6).

The widely accepted Koff’s definitions of the
obstruction causing hydronephrosis, state that: “If not
corrected, the restriction of the elimination of urine from
the kidney will cause a progressive renal deterioration.”
(7). The unilateral renal obstruction can also be defined
as: “Deterioration of the renal function of one of the
kidneys, accompanied with growth acceleration of the
contralateral kidney.” (8). The term obstructive uropathy
refers to the damage of the renal parenchyma caused by
an obstruction present on any level of the urinary tract
(9). Contemporary concepts point out that the obstructive
uropathy produces an obstructive nephropathy via a
hemodynamic, cascade reaction which causes ischemic
injury (10, 11).

The surgical (opened or laparoscopic)
reconstruction with the Hynes-Anderson method has a
95% success rate, but nevertheless the operative treatment
per se accounts for its own morbidity (11, 12). The former
consideration poses the obligation to differentiate
obstructive and non-obstructive congenital
hydronephroses.

The diuretic radioisotope renography (DRRG)
has an important role in the diagnosis of the obstructive
uropathies. The DRRG is a physiological study, which
evaluates the ability of the kidney to respond to the
change in volume induced by a diuretic (13). The analysis
of data provided by the DRRG reveals the existence of an
obstruction: according to the radiorenogram curve model
(RRG) or according to T/2 (the time needed to eliminate
50% of the tracer from the zone of interest). The relative
function of the kidneys (the percentage of the glomerular
filtration rate, GFR) is also determined. According to the
T/2 judging the curves, Kass et al. (14) suggest that
obstruction exists if T/2 is longer than 20 minutes;

obstruction is excluded if T/2 is shorter than 15 minutes,
and the result between 15 and 20 minutes is considered
equivocal. The curve models (according to O’Reilly) are
depicted in Figure 1. There are many factors that can
influence the performance of the test and the interpretation
of the results. The controllable factors contributing to an
unsuccessful interpretation of the test are the following:
operator dependence; hydration status; full bladder;
diuretic dosage; timing of the diuretic administration;
method of T/2 determination; regions of interest; patient
positioning and type of isotope (15). Uncontrollable
factors that modify the results include: renal function (if
strongly diminished); failure to respond to diuretic drug
and an enormous dilatation of the renal collecting system.

The normally developed kidney can be
visualized from the 18th to the 20th gestational week.
During this period, which corresponds to routine antenatal
check-ups, dilatation of the urinary tract can be detected
(as an indirect sign of an existing renal lesion) or
oligohydramnion (as a direct suggestion of impaired renal
function). Postnatal ultrasonography is mandatory in all
newborns with prenatally detected hydronephrosis. The
examination should be performed on the second day of
postnatal life, thus avoiding the period of physiologic
dehydration which can lead to false negative results. The
ultrasonography is non-ionizing, noninvasive, cheap, easy
to repeat investigation, and if necessary it can be
performed easily on different locations since due the
equipment is mobile. Although ultrasound exams cannot
evaluate renal function, many other valuable information
can be obtained concerning: morphology, size and position
of the kidneys; echogenicity (hypo-/hyperechogenicity
when compared to the liver and spleen) (16); parenchymal
thickness (compared to the contralateral kidney); presence
of calculi in the renal collecting system. The length and
the width of the kidney can be measured in different planes
and surfaces of the areas of interest can be calculated
using software (8, 17, 18, 19). The dilatation of the urinary
tract can be detected as well (20). In order to compare the
results The Association of Fetal Urology proposed a
system by which hydronephroses are graded in five
degrees (0-4) (21).

The aim of this study was to determine the value
of the ultrasonographic parameters (lengths of the
hydronephrotic, obstructed and contralateral-healthy
kidney as well as the surfaces of the parenchyma and the
collecting system of the kidneys) in the evaluation of
congenital obstructive and non-obstructive
hydronephroses in children.

Materials and method

This study was performed at the University Clinic
of Pediatric Surgery and the Institute of Radiology at the
Medical Faculty in Skopje.

The clinical material consisted of children aged
from O days to 14 years of age. The single including
criterion in this study was presence of an isolated,
unilateral, congenital hydronephrosis. The control group
comprised healthy children.
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We clinically analyzed 62 children with unilateral,
congenital hydronephrosis, without any accompanying
anomaly. The children were brought for consultation
because of the following complaints: serious urinary tract
infection; colicky pain; gastrointestinal discomfort (pain,
malaise, nausea, vomiting); hematuria (spontaneous or
following a minor injury); palpable tumefaction. Some of
the patients were evaluated due to prenatally detected
hydronephrosis on a routine ultrasound check-up.

In all children, vesicoureteral reflux was excluded
by miction cystography. DRRG was used to delineate
between  obstructive and  non-obstructive
hydronephrosis. Details of urinary tract morphology and
function were further revealed by intravenous urography.

The analyzed children were divided in 3 groups:

Group 1: Consisted of 30 patients with UPJ
stenosis with a consecutive hydronephrosis, treated
operatively.

Group 2: Consisted of 32 children with
hydronephrosis without a verified obstruction, which were
clinically observed.

Group 3: Control group, consisted of 586 healthy
children in whom we measured the biggest length of t
kidney.

Inclusion criteria for operative treatment (grot
1) were the following: persisting complaints regardless
routine, conservative treatment; severe degree
hydronephrosis detected by ultrasonography and oth
radiological investigations; obstructive type of curve
the diuretic radiorenogram with T/2 longer than 20 minut

The children not fulfilling the aforelisted criter
were periodically followed up (group 2).

In the first group (operatively treated childrer
23 were male and 7 female. In the second groi
(conservatively treated children), 20 were male and
female. The series included 43 (69.3%) male children ai
19 (30.7%) female children. This series corresponds
that found in literature data (4).

In group 1, the mean age of the treated patier
was 83 months, while in group 2 the mean age was 78.5
months. The mean age of children included in the series
was 80.9 months. In 18 children of group 1,

Fig. 1. Types of diuretic radiorenogram curves according
to O’Reilly. A-Normal curve B-Hydronephrosis without
an obstruction C-Obstructive curve
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hydronephrosis was left-sided and in 12 right-sided.
Eighteen hydronephroses were left-sided in group 2, while
14 were right-sided in this group. In the whole series, 36
(58.06%) children had left-sided hydronephrosis and 26
(41.94%) right-sided. This also coincided with the results
in the literature, where the representation of left versus
right hydronephrosis is 3:2.

The ultrasonographic examination was
performed using a 3.5 or 5 MHz sector or convex probe,
and special preparation of the patient was not needed.
The lodges of the kidneys were examined by cross-
sectional, longitudinal and transversal measurements, the
most important being the biggest longitudinal length and
the real transverse section antero-posteriorly that were
looked for and measured. The approach was subcostal or
intercostal with the spleen and liver used as a window.
Posterior approach was also employed with the patient
lying prone. As a standard the kidneys were measured in
the two planes and the markers were set to the most distal
points of the cortex. The thickness of the parenchyma in
the central region of the kidney was also measured. If
necessary, the circumference and the surface of the kidney

Fig. 2. Ultrasonographic surface measurement of the

renal parenchyma and the collecting system

A full bladder exploration in transverse and
sagittal plane consisted of: determination of volume and
rest urine, and eventually prevesically dilated ureters were
detected. If signs of urinary tract obstruction were present,
the dimensions of the canal system were measured and
the degree of hydronephrosis was determined. The
dimensions of the renal pelvis and ureter were also
specified. In order compare the results, we used the system
proposed by The Association of Fetal Urology from 1993
(21, 22), according to which the hydronephroses are
graded in five degrees (from O to 4) (Figure 3):

0- No hydronephrosis

1- Only renal pelvis visualized

2- Visualization of the renal pelvis and few calices

3- All calices visualized

4- Same as 3, but with accompanying reduction of the
parenchyma if compared to the healthy side



Petrovski M.Ultrasonographic parameters in the differentiation of congenital obstructive and non-obstructive hydronephrosis in children

Fig. 3. Ultrasonographic classification of hydronephroses

In the control group we recorded the measures
in healthy children, without urological or any other
malformations. Ultrasound measurements of the biggest
lengths of the left and right kidney were performed on 586
children, 272 male and 314 female, divided in 17 age-
groups. In this manner we plotted a reference chart for the
age-dependant normal values of renal dimensions (in
millimeters) (Figure 4).

The results obtained were statistically analyzed.

Results

The results are shown in Table 1.

There is a statistical difference between the length
of healthy kidneys in groups 1 and 2. Furthermore, when
compared to the reference values (group 3, children with
none whatsoever urologic disease), the lengths of the
contralateral kidneys in group 1 (obstructive
hydronephroses) statistically differ significantly. On the
other hand, the lengths of the contralateral kidneys in
group 2 (non-obstructive hydronephroses) show no
significant statistical difference. The diagnostic test of
the acceleration of the kidney contralateral to the
obstructed one, expressed by the bigger length measured
by ultrasound has a 80.8% positive predictive value, 84.4%
specificity, 71% sensitivity and 77.4% accuracy.

ey =i
1

N i o sl §

Fig. 4. Plott chart for age dependant kidney dimensions
(mm); (mean value + 2 standard deviations)

The thickness of the renal parenchyma in
children with obstructive (group 1) and non-obstructive
(group 2) hydronephrosis were analyzed using the Mann-
Whitney U test. The results from testing the differences
between two independent samples are shown in Table 2.
There is no statistically significant difference between
the parenchymal thickness of the diseased and the healthy
kidney in both groups. It is clear from the analysis of the
results that kidneys with parenchyma measuring less than
Smm have separate function gained through the GFR,
which is less than 10% in all of the cases. There is an
obvious right proportional correlation between the
parenchymal thickness and the renal function (r-0.54),
determined by the Spearman’s test.

In groups 1 and 2, the surface of the affected
kidneys and their collecting systems was measured
separately in mm?. Afterwards their quotient was
determined with a numerical value. The quotient represents
the surface of the affected kidney divided by the surface
of the collecting system. The obtained results are shown
in Table 3.

The results point out to a statistically significant
difference in the surfaces of the collecting systems in
groups 1 and 2.

Table 1. Kidney length in all three groups, processed with the t-test for independent samples (t)

Parameter Group t

P

Length of healthy kidney 227
Length of diseased kidney
Length of healthy kidney
Length of diseased kidney
Length of healthy kidney
Length of healthy kidney

Length of diseased kidney

24

1
1
2
2
1
2
1 276
Length of diseased kidney 2
Length of healthy kidney 1
Length of healthy kidney 3
Length of healthy kidney 2
3

Length of healthy kidney

0.02

0016

0.007
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Table 2. Parenchymal thickness in groups 112, processed
with the Mann —Whitney U test

Parameter Group p
Healthy kidney parenchyma 1 057
Healthy kidney parenchyma 2

Diseased kidney parenchyma 1 0.34
Diseased kidney parenchyma 2

Table 3.The surface areas of the renal parenchyma and
the collecting system, the quotient of the surffaces of

the hydronephrotic kidneys in both groups processed
with Mann-Whitney U test

Parameter Group p
Kidney parenchyma surfface area 1 0.001
Collecting system surfface area 2
Kidney parenchyma surfface area 1 0.95
Kidney parenchyma surfface area 2
Quotient of the surffaces 1 0.00016
Quotient of the surffaces 2

Costetal. (23, 24) in 1996 introduced the criterion
that the quotient of the surface value of 1.6 or less is
significant for obstructive hydronephroses. Chart 1
depicts the distribution of the surfaces quotient in
hydronephrotic kidneys of both groups in regards to the
critical value of 1.6.

The diagnostic test determining the quotient of
the surfaces of the parenchyma and the collecting system,
for which a critical line is drawn from <1.6, measured with
ultrasound, has a sensitivity of 96.6%, specificity of 78%
and 83.9% of accuracy.

[EE S R

Chart 1.Quotient of the surfaces of the renal parenchyma
and the collecting system in groups 1 and 2
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Discussion

Until the 1980s of the last century if
hydronephrosis was confirmed in a child with an abdominal
mass, a urinary infection, hematuria or a renal colic, the
existence of an UPJ obstruction was considered a certainty
rendering the child a candidate for further operative
treatment. With the massive use of antenatal ultrasound
diagnostics, an enormous number (up to 1%) of fetuses
with a dilatation of the urinary tract emerged, at least half
of them representing isolated hydronephroses. This
information drastically differed from the predetermined
incidence of UPJ stenosis (1:1500 children).

Although the fetal kidney is the precursor of the
postnatal kidney, their anatomy and physiology differ in
physiological terms as well as in the response of the kidney
when submitted to obstruction (17). The offered possible
explanation for the spontaneous resolution of the
hydronephrosis is:

1. The bigger compliance of the fetal ureter as the
result of its tortuous configuration as well as the difference
in elastin/collagen deposition in the ureter are two
conditions that can lead to transitory hydronephrosis but
resolve pre- and postnatally.

2. Persistent ureteral folds and the delayed
establishment of normal peristalsis can be causative to
transitory obstruction and hydronephrosis (17).

However, the spontaneously resolved obstructions
produce hydronephrosis as an anatomic entity to a certain
degree.

It is clear that a portion of the ante- and
postnatally diagnosed hydronephroses have an
obstructive component. Obstruction attributes to a number
of functional, biochemical, histological and anatomic
changes in the kidney, which at the end of the line lead to
a reduction in the renal function to the level of complete
loss of renal function.

As an anatomic entity the hydronephrosis
presents a benign condition, but the obstruction leads to
obstructive uropathy, which seriously endangers kidney
function. Therefore, the need to distinguish between these
two conditions arises.

The dilemma of whether a kidney is obstructed
or not would be resolved easily if a suitable diagnostic
tool, procedure or test existed. Unfortunately, such a gold
standard is unavailable even with modern medicine. The
use of the so- called “well-tempered” DRRG is considered
to be most credible (15). Even with this method, 10-20% of
the results are equivocal.

Employing ultrasound measurements we tried to
point out reliable result in the distinguishing of obstructed
versus non-obstructed hydronephrotic kidneys.
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In the 1920s of the 20™ century Hinman
postulated a theory of counterbalance, that the
contralateral healthy kidney only partially overtakes the
function of the obstructed one. Chevalier et al. (26)
experimentally proved the theory in 1999. Koff et al. (8)
considered that a distinction between obstructed and
hydronephrotic kidney is possible judging the acceleration
of contralateral kidney growth.

Using the ultrasound measures conducted on
healthy children we plotted a chart for the age dependant
development of the kidney, measuring the biggest
longitudinal length.

Our results show that the specificity of this
measurement is 84.4% and its sensitivity 71%. Many
authors (8, 27) consider this diagnostic test especially
important; on the other hand, others (22) think that
evaluation is difficult due to the wide range of normal
length values for healthy kidneys. Commenting this
positions Koff et al. (28, 29) suggest that a single value in
one point of time should not be judged. Instead, the
acceleration as a function of time should be observed,
meaning that the growth of the kidney should be compared
to the normal growth curves of referent kidneys, thus
obtaining accuracy greater than 95%.

No conclusive results were obtained in our
measurements of the parenchymal thickness, except for
the fact that a parenchyma of less than Smm is indicative
of complete loss of renal function (GFR <10%).

The measurements of the surfaces of both the
parenchyma and the collecting system might serve in
calculating the quotient of these two values. If the quotient
was less than 1.6, we considered the kidney to be
obstructed. Our results show sensitivity of 96.6%,
specificity of 78% and accuracy of 83.9%.

Conclusion

Employing ultrasonography the dimensions of
the hydronephrotic as well as the dimensions of the
healthy contralateral kidney can be obtained. The
accelerated, compensatory growth of the healthy kidney
while the other one is obstructed has a positive predictive
value of 80.8%, specificity of 84.4% and accuracy of 77.4%;
obtained by a single measurement, a result which will be
improved with serial measurements which will be compared
to the developing kidneys values in the reference chart.

The surface quotient of the parenchyma and the
collecting system of the hydronephrotic kidney has a
critical value of 1.6, thus the kidneys with values less
than 1.6 are obstructed (with 96.6% sensitivity).

The ultrasound measurements are a quality tool,
which is complementary to the diuresis renography in the
distinction between obstructive and non-obstructive
congenital hydronephroses.

The responsibility of the surgeon stems from the
fact that hydronephrotic kidneys do not require operation,
while if not timely operated on obstructed kidneys partially
lose their function. This means that unnecessary surgery
should be avoided and when indicated surgery should be
timely realized.

We hope that this study gives a moderate
contribution to the solution of this significant clinical
dilemma.
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TPETMAH HA ®PAKTYPU HA TUBUJA KAJ JIEHA CO ®JEKCUBUJIHU EHIEP-OBA
KIMHOBHA
Tonoposuk Jlazap, [Terposcku I, [TeTposcku M, [IlumoB A, Cumeonos P, Kammmocku M
Yuusepaurercka Kinnanka 3a fercka xupypruja, Meguimackn akyateT, Y HuBep3uteT C. Kupwi n
Metopnnj, Ckomnje, Peny6inka Makenonuja

N3Banox

Ien: LleaTa Ha 0BOj TPYA € J1a IO MpUKaXKeMe HalIeTO UCKYCTBO M PE3YJITaTUTE Off TPETMAHOT Ha
HectabmmHUTE (ppakTypn Ha THOMjaTa co ynoTpeba Ha piieKCHONITHA MHTPpaMeyJIapHN KIIMHOBY Kaj fleriaTa
TpeTupanu Ha HamaTa Kimanka Bo mepuogot o 2000 mo 2006 roguHa.
Bogen: PpakTypure Ha fujachu3aTa Ha TUOUjaTa ce YECTH BO IeTCKaTa Bo3pacT. HUBHUOT TpeTMaH € HajyecTo
KOH3epBaTUBEH, HO Kaj OipeJIeH! TUIIOBY Ha (PpaKTypH OCTOU NOTpeda off oNlepaTUBHA cTabuau3anyja.

Marepujan u meropu: PeTpocniektuBHaTa cryauja ondgaxka 64 gena Ha Bo3pact off 4 1o 14 rogusu co
¢pakTypa Ha nujacdu3aTa Ha THOUjaTa, TPETUPAHU CO NPUMapHa OcTeocuHTe3a co EHfep-oBU KIWHOBHU.
IIpouenkaTa Ha (PyHKIMOHATHUOT UCXOJ c€ BpLIM cropen (pyHKIMOHaIHaTa ckana Ha Kapncrpom-Onepyn, 16
HEJIeNIN 10 XUPYpIIKaTa UHTEPBEHLY]a.

Pesynrarn: [legecer u Tpu nanmeHTH (78 % ) MoKaskyBaat ofymdeH pesynrar, 11 (16% ) nobap, mogeka
3a 4 manueHTH (6% ) PyHKIMOHATHAOT pe3yJTaT € MpudaTius.
3aknydok: Ynorpebarta Ha prieKCuOUIHU MHTpaMenynapHu EHiep-oBY KIIMHOBY BO TPETMAHOT Ha PpaKkTypu
Ha TuOujaTa Kaj jerata OBO3MOXKyBa paHO ONITOBapyBame, 00e30enyBa 1o0pu (pyHKIIMOHAIHU PE3YJIITATH U €
IpUApY»KeHa co HACKa CTallKa Ha IIocTonepaTUBHU KoMmukanuu. OcreocuHTesarta co ¢paexcubunnu Expep-
OBU KJIMHOBHU [TPETCTaByBa METO/] Ha U300p BO TPETMAHOT Ha HEPETIOHNOUITHY U HEPETUHUOWIIHYU (ppaKkTypH Ha
Trbuja Kaj Aenara.

Kayunu 360oposu: ppakrypa Ha iujacu3a Ha THOUja, MHTpaMeayJIapeH KITNH, (PyHKIIMOHATICH UCXOJ]

MANAGEMENT OF TIBIAL FRACTURES IN CHILDREN WITH FLEXIBLE INTRAMEDULLARY
ENDER NAILING
Todorovik Lazar, Petrovski P, Petrovski M, Dimov A, Simeonov R, Kamiloski M
University Clinic of Pediatric Surgery, Medical Faculty,
University of St. Cyril and Methodius, Skopje, Republic of Macedonia

Abstract

Aim: The aim of this study was to present our experience and results from the flexible intramedullary nailing
of unstable tibial fractures in children treated at our Clinic in the period between 2000 and 2006.

Introduction: The fractures of the tibial shaft are common in the pediatric age group. Their treatment is
primarily conservative, but certain types of fractures require operative stabilization.

Material and methods: Sixty-four children, aged from 4 to 14 years were treated with primary Ender nailing
for a tibial shaft fracture. The functional outcome was assessed by the Karlstrom-Olerud scoring system at 16 weeks
after the surgical intervention.

Results: Fifty-three (78 %) patients had excellent result, 11 (16%) good and 4 (6%) patients had acceptable
functional outcome.

Conclusion: Flexible intramedullary nailing with Ender nails for tibial fractures in children enables early
weight bearing, provides good functional results and is accompanied with a low rate of postoperative complications.
It is a method of choice for irreducible and unstable tibial fractures in children.

Key words: tibial shaft fracture, intramedullary nail, functional outcom

Introduction polytraumatized patients, operative treatment is needed
Fractures of tibial shaft in children are common  (2).
injuries, following fractures of the femur and the forearm Surgical treatment of tibial shaft fractures in
(1). Their treatment is primarily conservative (1), offering  children differs from treatment in adults. Rigid
a good functional result. In certain cases, such as unstable  intramedullary fixation is not used due to risk of epiphyseal
fractures without adequate reduction, open fractures and ~ growth plate injury. The available surgical methods are:
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pin in plaster, external fixation and flexible intramedullary
fixation.

Flexible intramedullary fixation for long bone
fracture treatment in children was introduced in the early
1980’s (3).

Flexible intramedullary nails provide internal
fixation which maintains reduction and does not allow
shortening. It allows for movements at the fracture site,
which stimulates callus formation (4, 5). The flexible
intramedullary nails are successfully used in the treatment
of tibial, femoral, humeral and forearm fractures in children
6,7).

The aim of this study was to present our
experience and results from the flexible intramedullary
nailing of unstable tibial fractures in children for the period
between 2000 and 2006.

Materials and methods

The medical records of patients aged 4 to 14,
with tibial shaft fractures who had been managed with
flexible intramedullary nailing with Ender nails at the
University Clinic of Pediatric Surgery between 2000 and
2006 were reviewed. Data about the age, mechanism of
injury, fracture type, timing of operative intervention and
postoperative period was gathered.

In the period between 2000 and 2006, sixty-eight
children (42 male / 26 female) were treated. The mean age
was 10.6 years. The fractures were classified according to
the AO classification (Table 1) and according to the
Gustilo-Anderson open fracture classification (Table 2).
Indications for Ender nailing were: unstable closed tibial
shaft fractures (irreducible and unretainable), open tibial
shaft fractures and tibial shaft fractures in polytrauma
patients.

Table 1. AO Classification of the tibial shaft fractures treated with flexible intramedullary nailing

No %

Al / /

A2 4 6.25
A3 / /

Bl 12 1875
B2 8 12.50
B3 6 9.37
Cl 17 26.56
(0] 13 20.31
G 4 6.25
Total 64 100

Table 2. Open fractures classified according to the Gustilo-Anderson classification

| I 111
A B C Total
Ne 12 5 / / / 17
% 70.59 29.41 / / / 100
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Surgical technique: All patients were treated
under general anesthesia. They were positioned supine
on a radiolucent table. The injured leg was disinfected
and draped without being fixed. The entry spot was
determined under fluoroscopic control, taking care to
avoid the growth plate (Figure 1). Through small
incisions, the periosteum of both sides of tibia was
exposed. Under fluoroscopic guidance, drill-holes were
made in the anteromedial and anterolateral cortices of the
proximal part of the tibia, approximately 1cm distal to the
proximal tibial physis and 2cm posterior to the tibial
tubercle apophysis (Figure 2). The flexible nails were
prebent so that the apex of their curvature would be at the
fracture site and the tip was bent in a 45 degree angle.
Under fluoroscopic guidance, the medial and lateral
prebent flexible nails were successively advanced from
the tibial metaphysis into the diaphysis (Figure 3), across
the fracture site, and into the distal fragment, to a point
approximately 1 cm proximal to the distal tibial physis.
The reduction was achieved trough nail maneuvering
(Figure 4).

Postoperative period: The average hospital stay
of patients with tibial shaft fracture, treated with
intramedullary Ender nailing was 8 days. Partial weight
bearing was started the 12" postoperative day. Weight
bearing was started the 5 week after surgery. X ray control
was done the 2™, 8™ and 14" week after surgery. Physical
therapy was initiated after hospital discharge. The
functional outcome was assessed 16 weeks after the initial
treatment, when all patients were assigned a score
according to the Karlstrom-Olerud scoring system at 16
weeks after the surgical intervention.

Results

Sixty-eight children were treated for tibial shaft
fracture by intramedullary Ender nailing at the University
Clinic of Pediatric Surgery-Skopje from 2000 to 2006. Four
were excluded from the study due to lack of postoperative
follow-up or incomplete patient records. Fourty-two were
males. The mean age was 10.6 years.

From the patient records we obtained data about
the mechanism of injury. Thirty-four patients were injured
during a game. Ten injuries were due to bicycle falls. Traffic
accidents accounted for 16 fractures and were
accompanied by other injuries. Six were gunshot fractures.
There were 17 open fractures.

The functional outcome was assessed according
to the Karlstrom-Olerud scoring system (Table 3). Fifty-
three (78%) patients had an excellent result, 11 (16%) good
and 4 (6%) patients had acceptable functional outcome
(Table 4).

Two patients (3%) had above 10° angular
deformities in coronal and sagital plane, which did not

Fig. 1. Determining the entry spot

Fig. 2. Making the drill holes

Fig. 3. Advancing the nails from the metaphysis to the

diaphysis

Fig. 4. Reduction achieved by nail maneuvering
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Table 3. The Karlstrom-Olerud scoring system

MEASURES 3 points 2 points 1 point
Pain no little severe
Difficulty in walking no moderate severe limping
Difficulty in climbing stairs no supported unable
Difficulty in previuos activity (playing)no limited unable
Limitations/school absence no moderate unable
Skin status normal discolorated ulcer/fistula
Deformity no little remarkable
Muscle atrophy (cm) <lcm lcm-2cm 2cm
Shorter lower extremity (cm) <lcm lcm-2cm >2cm

Loss of motion in the knee (°) <10° 100 -20° >20°

Loss of motion in the ankle (°) <10° 10°-20° >20°

Loss of motion in the subtalar joint (°) <10° 10°-20° >20°

Table 4. Functional outcomes according to the Karlstrom-Olerud scoring system

Ne Percent
Excellent 36 53 8
Good 35-33 11 16
Satisfactory 32-30 4 6
Moderate 29-27 / /
Poor 26-24 / /

require additional intervention. Five patients from the open
fracture group had infection. Delayed union occurred in
one patient with C1 (AO) fracture. There were no cases of
nonunion. Four patients (6%) had shortening of more
than lcm.

Discussion

Closed reduction and plaster cast immobilization
can and should be used for management of tibial shaft
fractures in children, in cases where acceptable reduction
of the fragments can be achieved and sustained. Operative
treatment of fractures in children is being more frequently
used, not only for intraarticular fractures and
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epiphyseolysis , but also for long bone fractures, in order
to retain optimal reduction and allow early mobilization
and weight bearing. Both methods have their spokesmen
to argue pro and contra surgical treatment of tibial shaft
fractures in children.

Flexible intramedullary nailing, predominantly
used for femoral fractures in children, is being more often
used in tibial fractures management. It has several
advantages over the other methods of surgical treatment:
it allows stability with the 3 point fixation in the medullary
canal and prevents angulation and malrotation; the
elasticity of nails allows micromovements, essential for
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callus formation. The operative procedure is performed
through two small incisions, distant from the fracture site
and the nails can be used in a retrograde manner for distal
shaft fracture. Reaming is not performed and the endosteal
blood flow remains intact.

There are only a few papers about intramedullary
nailing of tibial shaft fractures in children. In a
retrospective study of 31 tibia fracture in children, Kubiak
et al. (8) compared results of external fixation and elastic
intramedullary nailing. They showed a significant
difference in union time (18 weeks for external fixation and
7 weeks for intramedullary nailing), incidence of
complications (7 in the external fixation group versus 1 in
the intramedullary nailing group), timing of implant removal
and functional outcome. Time to full weight bearing was
significantly shorter in the intramedullary nailing group
(7 weeks) compared to external fixation group (10 weeks).
However, they did not take into consideration the
differences between the two groups in the fracture type
and the number of open fractures in each group.
Comminution, initial shortening and contamination of
open fractures may have contributed to the worse outcome
in the external fixation group, considering that external
fixation is most frequently used in the Gustilo Anderson
type II and III fractures. External fixation on the other
hand provides quick and stable fixation without additional
soft tissue damage. It allows easy access to the wound
and does not require knee or ankle immobilization. The
disadvantage of this method of treatment is the high
incidence of pin tract infection, which may affect the long
term outcome.

Vallamshetla et al. (9) made a retrospective
analysis of 56 tibial shaft fractures managed with flexible
intramedullary nailing with titanium nails. They reported
10 weeks mean union time, both clinically and radiologicaly
confirmed. They had one delayed union, 2 angulations
and 2 shortenings. Infection developed in 3 patients (2
open fractures).

Quidwai et al. (10) performed a retrospective
study of 84 tibial shaft fractures treated with intramedullary
Kirschner wire fixation. Mean union time was 9.5 weeks.

Literature did not provide us with any
prospective studies concerning flexible intramedullary
nailing of tibial shaft fractures in children. There was no
comparison between conservative treatment outcomes and
intramedullary treatment outcomes, due to the difference
in fracture types in the two groups.

Our study comprised 68 tibial shaft fractures
treated with Ender nailing. The treatment results are
satisfactory and comparable to other studies. This method
has been established as a routine procedure at our Clinic.
The number of unsatisfactory results is small, none of
those patients had a significant functional or esthetic
deficit nor required additional surgical intervention.

10.
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EBAJIYAIIMJA HA ®YHKIIMOHAJ/HU U PAINOJTOMKU PE3YJITATUIIO
KOH3EPBATUBEH TPETMAH HA CKPIIEHUIIN HA TUCTAJIHUOT KPAJHA PAINYCOT
Ka¢raugues Urop', Tpnecku C?,IlejkoBa C?, [lengoscka B!
1-Knunuka 3a TpaymaTosornja, 2-KnnHuka 3a miacTuyHa ¥ peKOHCTPYKTHBHA XUPYPruja

HN3Banok

CKpIIeHUIUTE Ha AUCTATHUOT Kpaj Ha PagUycoT NpPETCTaByBaaT €JHU Off HajUECTUTE MOBPEAU BO
ckeyneTHaTa Tpayma. M mokpaj MHOI'YOpOjHUTE CTYyAMM IOBP3aHU CO OBaa IOBpPeJa, TPETMAHOT CE YIITE €
KOTpoBep3eH. LlenTa Ha TPETMAHOT € MOCTUTHYBalke Ha (PYHKIMOHAIHO HUBO Ha PAYHUOT 3II00 KaKo Mpef
noBpepara.

M360poT Ha TpeTMaH € IeTePMUHIPAH Off HEKOIIKY (paKTOpHU: TUIIOT HA CKPIICHUI[ATA U HEj3UHATA
CTaOMIIHOCT KaKO U BO3pacTa U aKTUBHOCTA Ha NMallUEeHTOT.

Bo oBaa crypmja 6elle KOPUCTEH KIMHUYKK MaTepual off YHHUBEpP3UTEeTcKaTa KIMHHUKA 3a
TpaymaroJiioruja, MegumackuoT pakynret-Cronje. Bo crynmjaTta 6ea ondartenu 40 manueHTH CO CKPIISHUTA
Ha JIUCTaJHMOT Kpaj Ha PajnycoT, CO cpefHa Bo3pacT off 58.6 rogunu (24-82ropuun). [lepuop Ha ciepemne
Oele [BaHAECET MECELH.

Kaj cure mauuenTH 6eliie CIpoBefieH COOIBETEH AMjarHOCTUIKN MPOTOKOJII KOj ondpakarie hu3nkaieH
nperes, pajuoJollKa eBajyannja Ha IOBpPeIeHUOT payeH 3r100. bea ofpeiyBaHu U pafnosIoOMIK1I MEPKU:
pajivjaliHa MHKIJIMHALYja, pajidjaTHa JOJLKIHA U TaIMapeH THJIT.

Ckpmrennnure 6ea knacudunupanu copef OTA knacudukarnmjara.

TpeTmaHOT Gellle KOH3EpPBAaTUBEH: 3aTBOPEHA PETO3HIHja CO THIICEHA UMOOMIIN3aIHja.

EBanyanuja Ha pafinoyIOMIKUTE pe3yiaTaTu ce mpaserie crnopey Lidstorm radiological wrist score, a
eBajlyanyja Ha (pyHKIHOHANHUTE pe3ynraTu cnopef Gartland and Werley wrist score.

ITo pBanaeceT Mecenu pe3ynTaTuTe off PyHKIMOHATHUTE UCIUTYBama nokaxaa:kaj OTA A rpynara:
34,8% opnuunn, 34,8% pobpu, 17,3% 3agoBonutennu, 13% nomm. Kaj OTA B rpynara: 16,6% onnuyHu,
33,3% mo6pmu, 33,3 % 3agoBonuTennu, 16,6 % momm.Kaj OTA C rpymara: 20% no6pu, 20% 3agoBonurenan,60 %
JIOLIN pe3yJITaTu.

HcxopoT 1o KOH3epBaTUBEH TPETMaH 3aBUCHU Off TUIIOT HA CKpLIEHHUIIATa ¥ IpaBUIHATA IPOLeHA Ha
crabunnocra.3a ckpireHunure o OTA A rpynara ( moceGHO HeIMCIOLMPaHNTE ) KOH3EepPBaTUBHUOT TPETMaH
BO HajroJieM NPOLEHT JlaBa OJJINYHY 1 10OpU (PYHKIIMOHATIHY pe3yJITaTH.

DyHKIMOHAIHUTE U PAfMOJIOLIKUTE PEe3yNTaTu MOKaxkaa fleka KOH3epPBAaTUBHUOT TPETMaH HE ¢
ajexBaTHO pemenue Ha ckpmeHunure o OTA B, a oco6eno og OTA C.Kopemnanujata momery
(pyskumonanunTe Y paguosIomKuTe KpajHu pe3ysITaTh € CTaTUCTHYKN HecurHugukanTHa (p=0,530).

Kayunu 360poeu: CKpIIeHUIN Ha IUCTAJICH Kpaj Ha pafnyc, (PYHKINOHATHA PE3YIATATH, PAAUOIOIIKH
pe3yiTaTi, KoH3epBaTuBeH TpeTMal, Gartland and Werley wrist score, Lidstorm radiological wrist score

EVALUATION OF FUNCIONAL AND RADIOLOGIC OUTCOME AFTER CONSERVATIVE TREATMENT
OF DISTAL RADIUS FRACTURES
Kaftandziev Igor!, Trpeski S!, Pejkova S?, Pendovska B!
1-Clinic of traumatology, 2-Clinic of Plastic and Reconstructive Surgery

Abstract

Distal radius fractures remain one of the most frequent injuries in skeletal trauma. Despite the number of
studies regarding this type of injury, no consensus has been reached on treatment. The ultimate goal of treatment is to
restore the wrist to its prior level of functioning. Choice of treatment is determined by: fracture type and stability and
the age and activity level of the patient.

In this study 40 patients treated for distal radius fractures at the University clinic of traumatology-Skopje were
evaluated. The mean age was 58,6 years (range from 24-82 years). Follow up period was 12 months.

All patients were evaluated by standard diagnostic protocol: physical exam, radiologic evaluation and specific
r7a6diologic measurements (radial length, radial inclination and palmar tilt).
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OTA classification system was used to describe the fracture pattern.

All patients were treated conservatively, with closed reduction and cast immobilization.

Radiologic results were evaluated according Lidstorm radiological wrist score, the functional results were
evaluated according Gartland and Werley wrist score.

After 12 months, the result functional evaluation for OTA A group was 34,8% excellent,34,8% good,17,3%
fair,13% bad. For OTA B group: 16,6% excellent,33,3% good,33,3% fair,16,6% bad. For OTA C group: 20% good,20%
fair,60% bad.

According to our study the outcome correlates with the type of fracture and the accurate determination of
fracture stability. For OTA A group the conservative treatment is appropriate for most of the cases. Also, functional and
radiological evaluation showed that conservative treatment is not adequate for fractures classified OTA B, especially
OTA C. Correlation between functional and radiological evaluation end results is statistically insignificant (p=0.530).

Key words: distal radius fractures, functional outcome, radiologic outcome, non-operative treatment, Gartland
and Werley wrist score, Lidstorm radiological wrist score.

Introduction

Distal radius fractures remain one of the most
frequent injuries in skeletal trauma. The greatest frequency
occurs in two age groups: those 6 to 10 years of age and
those between 60 and 69 years old. These fractures occur
more commonly in women than in men and increase in
frequency with advancing age.*!?

With the population aging, the incidence of these
injuries is expected to increase in the years to come. ¢

Although Colles first described the distal radius
fracture in 1814, considerable controversy remains
regarding the classification, appropriate treatment, and
anticipated outcome of these injuries. The principle that
Colles stated, that the wrist joint should gain “perfect
freedom in all of its motions and be completely exempt
from pain” is still in use. ¥

Despite the number of studies regarding this type
of injury, no consensus has been reached on treatment.
(1,6,8,13)

The ultimate goal of treatment is to restore the
wrist joint congruency by a method that won’t compromise
its function in order to restore the wrist to its prior level of
functioning. *1013

The management of these fractures can be non-
operative ( closed reduction and cast immobilization) or
operative(different modalities of operative fixation) 1019

Choice of treatment is determined by: fracture
type and stability and the age and activity level of the
patient, 12 1314

Classification systems serve as a basis for
treatment and provide a means of evaluating the outcome
of different treatment procedures. There are a lot of
classification systems which are in use. One of the most
used classification system is the AO/OTA classification.
This classification emphasizes the increasing severity of
the bony injury &7

The functional anatomy of the wrist and the
anatomic radiologic parameters contribute to better
understanding of the treatment and the outcome of these
fractures. 419

Purpose

The purpose of this study was to analyze and to
evaluate the functional and radiological outcome after
non-operative treatment (closed reduction and cast
immobilization) of distal radius fractures and to point out
the advantages and disadvantages of this treatment
modality.

The focus was made on the functional outcome
related to radiologic findings in period of 12 months.

Complications related to closed reduction and
cast immobilization technique was excluded from this
study although they can change the end functional
outcome.

Materials and methods

In this study were evaluated 40 patients treated
for distal radius fractures at the University clinic of
traumatology-Skopje. The mean age was 58,6 years (range
from 24-82 years). Follow up period was twelve months.
The most common mechanism of injury was fall on
outstretched hand (low energy trauma) 73%. (Table 1)

Mechanisam of injury

1%

B |ow energy frauma high energy trauma

Table 1. Mechanisam of injury
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Table 2. AO/OTA classification of distal radius fractures

OTAA
Extraarticular

OTAB
Partially intraarticular

OTA classification system was used to describe
the fracture pattern ®- (Table 2) Total of 40 patients, 23
were classified as OTAA,12 as OTAB and 7 as OTAC.

All patients were treated with closed reduction
technique which consists of: an application of local
anesthesia ( hematoma block), manual traction, closed
reduction and cast immobilization for an average time of
4-6 weeks (mean 5 weeks).

All patients were evaluated by standard
diagnostic protocol: physical exam, radiologic evaluation
( A-P and lateral view) and specific radiologic
measurements (radial length, radial inclination and palmar
tilt).

Radial length refers to the distance between the
tip of the radial styloid process and the distal articular
surface of the ulnar head .The average radial length is 12
mm(range from 10-13mm).

Radial inclination is the angle measured off the
perpendicular to the radial shaft and a line that merges the
radial process and the ulnar side of the distal radius and it
averages 23°(range from 21-25°).

Palmar tilt is determined on the lateral radiograph
and is measured as the angle that slopes through the distal
articular surface of the radius and a line perpendicular to
the radius shaft. It averages 11°(2°-20°)

Radiologic results were evaluated according
Lidstorm radiological wrist score.!" Lidstrom Radiological
Wrist Score is a system for evaluation of radiologic
measurements after healed distal radius fracture.
According to severity of dorsal comminution and radial
length shortage it stages into 4 types of deformity. No
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significant deformity is determined if dorsal angulation is
d” 90° and radial shortage less than 3ii. Light deformity —
dorsal angulation is from 91°-100° and the radial shortage
is from 3-6ii,Moderate deformity- dorsal angulation is
from 101°-114° a and the radial shortage is from 7-1111,
Severe deformity- dorsal angulation is >115° and the
radial shortage is more than 12ii.

Radiological measurements were taken on the
day of injury and after twelve months (complete
radiological healing of the fracture).

The functional results were evaluated according
Gartland and Werley wrist score. © Gartland and Werley
wrist score is a physician-based scoring system that
summarizes the residual deformity, the subjective
evaluation, the objective evaluation and the complications.
According to the number of points the results are: excellent
(0-2 points),good ( 3-8 points) fair (9-20point) and poor(
>20 points).

Functional evaluation was done after 3 and 12
months after the injury.

Results

After 3 and 12 months, the results from the
functional evaluation for OTA A group was 26,1% and
34.,8% excellent,34,8% good,17,3% fair,17,3% and 13% bad.
For OTA B group: 16,6% excellent,33,3% good,25,5
and33,3% fair, 16,6% bad. For OTA C group: 20% good,20%
fair,60% poor. (Table 3)

The results showed that optimal outcome is seen
in OTA A type after 12 months. This is the mean time for
complete consolidation of the fracture and proper
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Table 3. Results Gartland and Werley wrist score

OTA A 23 patients OTA B 12 patients OTA C S patients
Period(months) 3 % 12 % 3 % 12 % 3 % 12 %
Excellent 6 26,1 8 348 2 16,6 2 16,6 / / / /
Good 8 348 8 348 4 333 4 333 1 20 1 20
Fair 5 218 4 173 3 255 4 333 1 20 1 20
Bad 4 173 3 13 3 25,6 2 16,6 3 60 3 60

rehabilitation therapy. That’s why the functional
evaluation after 12 months has higher scores then the
functional evaluation made 3 months after injury.

Almost 70% (69,6%) of the patients with OTA A
type of fracture have excellent and good functional results
that practically means that they were fit to restore prior
function with no or very few limitations. In opposite,
patients with OTA C type of fractures have a fair and poor
results that implies permanent disability and limited
restoration of prior activities.

Results from Lidstrom Radiological Wrist Score
evaluated after 12 months of injury showed: In OTA A
group- 10 patients with no significant deformity, 8 patients
with light deformity, 5 with moderate deformity and none
with severe deformity. In OTA B group 1 patient with no
significant deformity, 4 patients had light deformity, 5 had
moderate deformity and 2 had severe deformity. In OTA C
group there were no patients without significant deformity,
1 of each for light and moderate deformity and 3 patients
with severe deformity. (Fig.1)

) wiTdd 13
l WOTAR 1]

1 atac
"Deformity

No significant® Light V  Moderate" Severe'”
(

Fig.1. Lidstrom Radiological Wrist Score

Results from Lidstrom Radiological Wrist Score
showed that most of the patients with distal radius
fractures classified as OTA A had no significant or light
deformity. Despite this in OTA C group most of the patients
had severe deformity.

Although there was an obvious association
between the radiologic finding and the functional outcome

there was no statistically significant correlation between
the radiologic finding and functional outcome after 12
months (p=0,530).

Discussion

The non-operative treatment with closed
reduction and cast immobilisation still remains the most
frequent choice in treatment of distal radius fractures. Itis
also the least expensive and simplest mode of treatment
of these fractures. !

In the orthopedic trauma the fractures of the distal
radius are underestimated in the everyday surgical practice.
Despite this, the appropriate treatment of these fractures
is still ambiguous. The key point for non-operative
treatment is to determine when can be achieved optimal
functional outcome. In practice, that is to restore to prior
activities with minimal residual deformity and restriction
in wrist motion. 121315

Never the less, the proper technique of fracture
reduction and proper cast immobilization is very important
for the final outcome. It implies that it is no longer the
main goal to achieve satisfactory position of the bone
fragments which leads to fair and bad functional outcome.
(1,2, 15)

The difficulty in treating patients with cast
immobilization lies in the ability to accurately predict the
fracture’s position at final union. It is difficult to assess
the fracture stability especially in the geriatric population.
Factors that contribute to fracture stability are: the
anatomic type, the degree of metaphyseal comminution,
the quality of the bone, the energy of the injury, and the
degree of initial displacement.

The redisplacement after initial fracture reduction
leads to collapse of the bone fragments and unsatisfactory
radiologic and functional outcome. %!

The anatomic type, the fracture stability, the
assessment of the patient’s needs and functional
requirements and predicted outcome from the treatment
should be taken in order to determine the type of treatment
of the distal radius fractures. 4>

The operative management allows stable fixation
with an earlier rehabilitation and recovery of motion and
function. ©¢8210
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The operative treatment with different manners
of fracture fixation still remains one of the possibilities for
adequate treatment which allows good functional outcome
with small percentage of complications. 68910

Conclusion

According to our study the outcome from non-
operative treatment of distal radius fractures with closed
reduction and cast immobilization correlates with the type
of fracture and the accurate determination of fracture
stability. For OTA A fracture type (especially non-
displaced fractures) the non-operative treatment gives
excellent and good functional outcome in most of the
cases. In opposite, our study showed that the non-
operative treatment is not a treatment of choice for
fractures type OTA B especially OTA C. Different operative
treatment options enable better functional outcome for
these fractures.
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ATOJ/JIHA KOPEKIINJA CO KOPUCTEILE KOH3EPBATUBEH TPETMAH HA ®PAKTYPU HA
TOPAKO-TYMBAJIHNOT CETMEHT HA PBETOT
Tpnecku Cumon, Kacdrannmes 1, Mures K, Hegenkoscka M, Kaes A
YuuBep3uTeTCKa KIMHIKA 32 TpayMaToloTHja, MeguuuHcKY pakynret, Y HuBep3uteT “Cs. Kupmi n
Meronuj”, Ckomje, P. Makenonuja

H3Bagok

dpakTypuTe Ha TOPAKO-TyMOATHUOT e Ha pOeTHHOT cTON0 ieHec mpexncraByBaat 12-20% o cute
TpayMaTCKU IIOBPEAY Ha MYCKYJTHO-CKeJIETHHOT cucTeM. Jlopenn Benep, co METOAOT KOj TOj IMYHO 'O pa3BUBa
u Bo 1972 ro o6jaByBa noj HacinoB “Conservative treatment of fractures of the thoracic and lumbar spine”,
cTabuiHUTEe (PPAKTYypu HA TOPAKOIYMOATHUOT pOeT Ge3 HEBPOIIOUIKY Ae(UINT ' TPeTUpa CO HEKpBaBa
pero3utiyja 1 IMOOUITN3aIHja.

Ha Knunnkara 3a Tpaymartosnoruja Bo nepuofoT 2006-2008 roji. KOH3€pBaTUBHO ce TpETHpaHH 32
TAIMEHTH CO CKPIIEHUIN Ha TOpakoayMOamanoT cerMeHnT Tx12-J13, o kon 19 maxku u 13 sxkenn. Tpetupanu ce
HalMeHTH Kaj KO € MOCTaBeHa MHAMKAIM]ja 32 KOH3epBaTHUBEH TpeTMaH (HeKpBaBa peno3unyja u benep rurc).

Bepnam mo npreMoT ce HanpaBeHN cTaHAapaHu peHareHrpagmm Bo ATl u npodni, a Kaj ofpeneH aent
u KT Ha TopakoayMGanHuoT e off poeTHUOT cTonb. Kaj cute manuenT Ha npoduiHaTa peHarenrpadguja e
MEpeH aroJioT Ha KOMIIPECHBHO CKPIIEHNOT IPEIUICH, Ha TIOYETHATE peHATeHrpadu 1 Ha KOHTPOIHUTE
penareHrpadun no peno3unujata u iMoomu3anujata. Cnopes ToGMeHUTE PE3yITaTH Off OBOj METOJI, Hajro0pa
KOpEKIja Co peno3uinja U ocTaByBame Ha besep rumc ce mocturaysa Kaj npeuutenute Tx12 u JI1 3a 15
creneHu noaeka kaj JI2 u JI3 ce nocrurnysa kopekuumja 3a 11, omHocHo 12 creneHm.

[IpaBmiHO MOCTaBEeHA MHAMKAIMja 32 KOH3EPBATHBEH TPETMAaH Ha OBOj THIT HA CKPIICHAIN KaKO U
KOPEKTHO HallpaBeHaTa pero3ulija ¥ IocTaByBame Ha bemnep runcot, faBaat fo6pu pe3yaTaTu Ha KOpeKIuja
Ha aroJIoT Ha CKPIICHATE MPEIIeHN Ha TOPAKOIYMOATHIOT CETMEHT Ha pOSTHUKOT.

Kayunu 360posu: Benep rurc, ppakTypu Ha TOpakoidymOaneH poeT, uMoOuIu3anyja.

ANGULATION CORRECTION USING CONSERVATIVE TREATEMENT OF COMPRESSION FRACTURES OF
THE THORACO-LUMBAL SPINE
Trpeski Simon, Kaftandziev I, Mitev K, Nedelkovska M, Kaev A
University Clinic for Traumatology, Medical Faculty, University “Ss. Cyril and Methodius”, Skopje, Macedonia

Abstract

Fractures of the thoraco-lumbal spine represent 12-20% of all traumatic injuries to the muscular-skeletal
system. As with other spine trauma, thoracolumbar injuries occur most frequently in male patients between 15 and 29
years of age. Today there are different opinions regarding the optimal management, foremost patients with no neurologic
deficit. The stable fractures of the thoraco-lumbal spine without neurologic deficit, the Type A thoracolumbar spine
fractures classification according to AO is treated in this paper with a non-bloody reposition and immobilization by
using the B¢hler cast.

In the University Clinic for Traumatology in the period from the year 2006-2008 we treated conservatively 32
patients with fractures on the thoraco-lumbal segments from Th 12 to L3 of the spine, of whom 19 were male patients
and 13 were female patients. The patients were treated upon diagnosing and indication for the use of the conservative
method (non-bloody reposition and using the B¢hler cast).

After admission of the injured patients, standard radiographs were made (AP and Lateral), and in certain
number of patients a CT of the thoraco-lumbal spine was made. In all patients on the profile RTG shot the angle of the
compressively fractured vertebrae was measured — on the initial RTG shots and on the control RTG shots after the
reposition and the immobilization. According to the results that we acquired using this method, the best correction
with reposition and by applying the Boehler cast is achieved at level of Th 12 and L1 with correction by 15 degrees,
while at the level of L2 and L3 the correction was achieved by 11 and 12 degrees, respectively.
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The on-time and justified indication for the conservative treatment of this type of fractures as well as the

correctly achieved reposition and correct application of the Boehler cast, can give good and satisfying results of

correction of the angle of the fractured vertebrae of the thoraco-lumbal segment of the spine.

Key words: Boehler cast, thoraces-lumbar fractures, reposition, immobilization

Introduction

Reports of trauma to the thoracolumbar spine
with associated neurologic injury were described as early
as 3000 BC. The most frequent fractures of the thoraco-
lumbar spine are those of the level of L1 and L2, which are
frequently accompanied with injuries to the level Th11
and Th12 (1). These fractures can be stabile or unstable.
The mechanism of injury is either an indirect excessive
trauma (by fall on the coccyx or heels, or a traffic accident),
or the mechanism of injury can be a direct trauma (direct
action of the force on the thoraco-lumbal spine). The
injuries to the thoraco-lumbal spine represent 12-20% of
all traumatic injuries to the muscular-skeletal system, 15-
20% of them are accompanied with a neurologic lesion
and thus require urgent operational treatment(2) . Subaxial
and thoracolumbar fractures are classified according to
Magrel et al., a classification which the AO group have
adopted (3). (Figure 1).

The “Three Column Spine Concept” according
to Denis in fractures of the thoracolumbal spine

In the year 1984 Denis publishes his article
“Spinal instability as defined by the three-column spine
concept in acute spinal trauma”, in which he elaborates
his concept for the spinal column divided between three
columns. The first column, made out of the first two-thirds
of the vertebrae, ligamentum longitudinale anterior and
the respective part of anulus fibrosus, nucleous pulposus
and the vertebral body (4). The middle column, made out

of ligamentum longitudinale posterior, the back third of
the vertebral body and the respective segments of anulus
fibrosus and nucleous pulposus. The third column, made
out of lig. supra- et interspinosum, ligg. flava and the
capsular ligaments. This column contains the bony
elements of the processus spinosus, laminae and the
pedicues with their respective articular appendages. The
judgment for the stability of the spinal column is important.
From this judgment of stability the decision will be made
weather the injury will be conservatively or operatively
treated. Denis defines the instability as a disruption of at
least two of the three columns.

Indications for the conservative treatment

In his 1972 article “Conservative treatment of
fractures of the thoracic and lumbar spine”, Lorenz
Boehler elaborates the conservative treatment of
thoracolumbar spine. The conservative treatment is made
out of a non-bloody reposition and immobilization. The
indications are as follows: fractures of the thoraco-lumbal
spine in the horizontal (or oblique) plane in which the
fracture line does not extend to the back wall of the
vertebrae, the vertebral body has undergone a nail-like
shape, and when there is a certain angulation of the spinal
column that can be repositioned, corrected in a
hyperlordotic position and then the Boehler cast is
applied. The best indication for the appliance of the
Boehler cast are injuries between Th12 and L4 (5). A
position of maximal lordosis is used. The supporting points

Classification & B C

Compression injuries=shortening
Distraction injuries=lengthening

Torsional injuries=rotation

Fig. 1. AO Muller Classification of thoracolumbal fractures
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on the body are the symphisis pubica, manubrium sterni
and the point of maximal lordosis of the lumbal spine of
the spinal procceses.

Patients and methods

In the University Clinic for Traumatology in the
period from 2006-2008 we treated conservatively 32
patients with compressive fractures on the thoraco-lumbal
spine (segments Th12 to L3), of which 19 were male
patients and 13 were female patients between the ages of
35-73 years. All patients fulfilled the indication for the
conservative treatment (non-bloody reposition and the
application of the Boehler cast). After admission standard
radiographs were taken (AP and lateral), certain number
of patients also had a CT taken of the thoracolumbal spine.
In all patient with lateral X-ray’s we measured the angle of
the compressively fractured vertebrae, on the initial

radiographs and on the control radiographs following
reposition and immobilization.

Results

From the results we obtained, we could come to
the conclusion that the best correction with the reposition
and the application of the Boehler cast was obtained at
vertebrae levels Th12 and L1 for 15 degrees, while at the
level of L2 and L3 we achieved a correction of 11 and 12
degrees, respectively. If we compare the acquired results
we achieved with the reposition (from 10 to 12 degrees)
with the normal angle of non-injured vertebrae (from 0 to
8 degrees), we come to the conclusion that we have a
tolerant angle of alignment ranging from 2 to 4 degrees.
The angle measurements in the fractured vertebrae and
the angle after the correction and the application of the
Boehler cast gave the following results (Table 1):

Table 1. Pre- and post repositioned angle comparison of fractured vertebrae in 32 patients

Vertebrae Patients

Th12
- Initial angle
Corrected angle

25 22 28 25 24 18 30 25 28
10 10 12 08 08 08 14 10 12

LI
Initial angle 26 28 22 30 22 26 18 31 24 22 1828
Corrected angle 12 10 08 10 08 12 08 12 10 08 08 12
12
Initial angle 24 22 26 18 24 28
Corrected angle 10 12 12 10 12 12
13

20 25 24 20 18
10 12 12 10 08

Initial angle
Corrected angle

Table 2. Statistical analysis between the initial and corrected angles

Parameter mean Std.Dev. p-level
Initial angle Th 12 250 36 0.000001 Sig.
Corrected angle Th 12 102 2.1

Initial angle L1 24.6 43 0.000001 Sig.
Corrected angle L 1 9.8 1.8

Initial angle L2 237 34 0.00015 Sig.
Corrected angle L2 113 1.1

Initial angle L3 214 29 0.00006 Sig.
Corrected angle L 3 104 1.7

p (t test for dependent samples)
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Fig.2&3. X-ray of 48 year old male patient with a compressive fracture of L3 (according to AO Classification - Type A)
as a consequence of a car accident (high-energy trauma) before and after the application of the Boehler cast.

In our series of patients we obtained the following
results: Th12 — the average angle in fractures of the
thoraco-lumbal spine was 25 degrees; after reposition
and application of the Boehler cast the angle measured 10
degrees; L1 - the average angle in fractures of the thoraco-
lumbal spine was 24 degrees; after reposition and
application of the Boehler cast the angle measured 19
degrees; L2 - the average angle in fractures of the thoraco-
lumbal spine was 23 degrees; after reposition and
application of the Boehler cast the angle measured 12
degrees; L3 - the average angle in fractures of the thoraco-
lumbal spine was 21 degrees; after reposition and
application of the Boehler cast the angle measured 11
degrees

The statistic analysis confirmed high statistically
significant difference between the initial and corrected
angles on all of the analyzed levels: Th 12, L1, L2 and L 3
(Table 2).

Disscusion

The positive sides to this method are:
conservative treatment, satisfying results, relatively cheap
method (short hospitalization time), the patient is not bed
- bound. The negative sides to this method are: the
uncomfortable handling of the reposition and placing of
the Boehler cast, the uncomfortable and hard maintenance
of the patient’s hygiene, the cast wearing of minimum 3
months. Our experience is founded on the instant
correction of the angle with reposition and immobilization.
World experiences show that after 6-12 months there is a
vertebral collapse. To stop this vertebral collapse some
authors (Roy-Camile) recommend a longer time-period for
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the application of the cast, up to 6 months. A team of
orthopedic surgeons comes to similar results. In this
article, 150 patients are treated by the same surgical team
with the Boehler cast in a follow-up period of one year. (6)
According to them, this technique is safe, minimally —
invasive and an inexpensive treatment.

Conclusion

The measurements and results from our study
have shown that the on time and justified indication for
the conservative treatment of this type of fractures as
well as the correctly applied reposition and application of
the Boehler cast give satisfactory results for the correction
of the angle of the fractured vertebrae of the thoraco-
lumbal segment (vertebrae Th12-L3) of the spinal column.
The correction of the angle(7) and the long enough time-
period of the application of the Boehler cast are major
requirements for the good end results in the conservative
treatment of this type of fractures.
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CUMIITOMATCKA ENMWIEIICUJA KAJTIOCTAPU JIULIA
YenperanoBa-Yanroscka Tatjanal, Jlazaposa C!, TapaBapu A!, CrojueB C?
"Yuusep3urercka Knunuka 3a sesposnoruja-Ckomnje, MakenoHmja
I'Ob ”8-mu CenteMBpu”-Cromnje, Makeonuja

HN3Banok

Henx: LenTa Ha 0Ba CTy/AMja € 1a ce OLEHAT KJIMHUYKUTE ¥ aHATOMO-MOP(OIOLUIKUTE KAPAKTEPUCTUKI
Kaj IOoCTapy NalMeHTH CO CUMIITOMAaTCKa EIUIICIICHja.

Metoau: PeTpocrieKTHBHO peBUvpan ce KinHuakY 3amucy Ha 200 narmenTn (105 Mariky 1 95 JKeHCKn )
KOH BO TEKOT Ha CTyfujaTa 6ea Ha BO3pacT Off 65 TOAMHY U IOCTapH.

Pesyararn: Enmnencuure 6ea kinacuduiupann Ha reHepanu3upanu kaj 33 mamuentu (16,5%),
napyjaiaau Kaj 125 (62,5% ), KoMiiecHo mapiujaiau Hanaau Kaj 36 nanuenTd (18% ) 1 TOHHYHO-KIIOHMYEH
craTyc enwientukyc kKaj 6 mauuentu (3%). CumnroMarckaTa mapiyjaiHa enuiencuja ja MMailie BO CUTE
Bo3pactu( o 65 mo 81 roguiiHa BO3pacT), manueHTuTe UMaa paMIIjapHa aHaMHe3a 3a eluIerncuja, a
MOJIOBMHA O] HMB MMaa IIO3UTUBHA aHaMHe3a 3a [iepeOpoBacKynapHo 3abonyBawe. Co MHP ersamunanujata
Kaj OBHE MalueHTH 6ea e TeKTUPAHN MO30YHH TYMOPH, TOCT-TPaBMAaTCKH CEKBEIH, TOCT BACKYJIaPHU CEKBEIH
Y HEBPOJIETCHEPATUBHU 3200I1yBambAa.

3akmydok: HeypouMuimur MeTouTe ce BasKHU BO iMjarHO3aTa Ha CHMITOMATCKUTE CNUJICTICUH Kaj
nocrapute nanueHTu. llepebpoBackyiapHuTe 3a001yBama ce HajuecTaTa IpUYMHA 32 HallaJu Kaj IocTapuTe
JIUIIA ¥ KOMIIJIEKCHO MapIiujajHATE HalMaiu ce TUII Ha HajueCcTH Hallaj{ Kaj OBaa BO3pacHa rpymna Ha MalueHTH.
TouyHaTa jokanu3anyja Ha (pOKyCOT Ha HamafioT MoXe ja Oujie cOOJBEeTHA Ha OHME NAlMEeHTHU Kaj Kou O6u
MOXKEJIO f1a ce M3BPIIN XUPYPILIKa HHTEPBEHIja 1 HajaoOpa IpOrHo3a MOXKe /1a ce 04eKyBa IPU KypaTUBHUTE
XUPYPLIKY NPOLEAYPH.

Kayunu 360po6u: cuMnToMaTCcKa eNWiIelNcrja, NapliyjajlHi, KOMILUIECHO MaplyjaTHu Halafiu,

HEYPOUMUIIMHT
SYMPTOMATIC EPILEPSY IN THE ELDERLY
Cepreganova-Cangovska Tatjana!, Lazarova S', Taravari A', Stojcev S?
"University Clinic of Neurology-Skopje, Macedonia
2GOB “8-mi Septemvri”-Skopje, Macedonia
Abstract

Purpose: The aim of this study was to evaluate the clinical, and anatomo-morfological characteristics of
elderly patients with symptomatic epilepsy.

Methods: We retrospectively reviewed the clinical records of 200 patients (105 males and 95 females) aged 65

years or older at the time of study.
Results: Epilepsies were classified as generalized in 33 patients (165%), partial in 125 (62.5%), complex partial seizures
(CPS) in 36 (18%) and tonic-clonic status epilepticus (SE) in 6 (3%). Symptomatic partial epilepsy (SPE) began at all
ages (65 to 81 years), patients had no family history of epilepsy and half of them had a past history of cerebrovascular
disease. MNR detection of the symptomatic epilepsy was brain tumors, posttraumatic sequels, post vascular sequels
and neurodegenerative diseases.

Conclusions: The neuroimaging methods are the option for diagnostic in elderly patients with symptomatic
epilepsy. Cerebrovascular disease is the most common cause of seizures in the elderly, and complex partial seizures
(CPS) are the most common seizure type in this age group. Precise localization of the seizure focus can be appropriate
surgical candidates and a favorable prognosis is expected with curative surgical procedures.

Key words: symptomatic epilepsy, partial, complex partial seizure, neuroimaging
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Introduction

Old age is the most common time to develop
seizures (1). Elderly persons with epilepsy are expected to
be an increasing larger group among patients with
epilepsy in view of population aging and the higher onset
of epilepsy in the elderly as compared to any other age
group.

Epilepsy is known to begin most commonly at
young ages. The elderly, defined as person’s age 65 years
and older, are the most rapidly growing segment of the
population. Epidemiological studies from many countries
have shown that onset of epilepsy is higher in the elderly
than in any other age group(2).The elderly are not a
homogenous group. The elderly have been subdivided
into the “young old,” those 65-74 years of age, “middle
old” or “ old,” those 75-84 years of age, and the “old
old,” those 85 years or older. Old people are particularly
vulnerable to the sequels of seizure, including physical
injury, loss of confidence and reduced independence.

The diagnosis of epilepsy is generally made only
after a person has had two or more seizures. However,
physicians may begin treatment with AEDs in the elderly
after a single seizure because the risk of second seizure is
perceived to be high (3).

In the elderly, a clear distinction must be made
between the causes of seizures and causes of epilepsy.
Many conditions can cause seizures in the elderly: cardiac
dysfunctions, metabolic defragments, respiratory
compromise, alcohol abuse etc. These must be excluded
before a diagnosis of an epileptic seizure can be made. In
the elderly the most common identifiable cause of epilepsy
is stroke, which accounts for 30-50% of all cases (4). Brain
tumor, head injury and Alzheimer ‘s disease are other major
causes. However, in a large number of causes, the precise
cause cannot be identified and the etiology is cryptogenic

3.

W simptomatic
midiapathic
unknawn

B myaclonic

Fig. 1. Incidence of seizure types in elderly people
From reference 1

Patients and methods

We retrospectively collected 200 patients with
symptomatic epilepsy, (105 M and 95 F, F/M ratio 1,1).
aged 65 years and older at their last visit to our Department
of Epilepsy and Intensive Care Unit, during the period
from January 2006 to December 2010. The clinical records

of these patients, including EEGs and neurological images
were reviewed retrospectively. Epilepsies were classified
according to the criteria proposed by Commission on
Classification and Terminology of the International League
Against Epilepsy (5).

Any other conditions causes for epilepsy were
excluded -electrolyte imbalance, febrile illness, cardiac
dysfunctions, alcohol abuse, hypoglycemia or
hypoglycemia, may also provoke seizures, but these
conditions should be easily recognized by laboratory tests
or physical examinations, and they do not need to be
treated with chronic antiepileptic drugs.

Results
a) Classification of epilepsy

The epilepsies were classified as generalized in
33 patients (16,5%), partial in 125 (62,5%), complex partial
seizures(CPS) in 36 (18%) and tonic-clonic status
epilepticus (SE) in 6 (3%) . All patients were with
symptomatic epilepsy. Symptomatic partial epilepsy (SPE)
began at all ages (65 to 83 years), “young old” were 52(26%)
, “middle old” were 148( 74%),and nobody in “old old”.
Patients had no family history of epilepsy and half of them
had a past history of cerebrovascular disease.

Table 1.

class. of epilepsy patients
generalized 33 16,5 %
partial 125 62,5 %
CPS 36 18%
SE(tonic-clonic) 6 3%
subdivide groups

young old (65-74) 52 26%
middle old(75-84) 148 74%
old 0ld(85 and older) X X

MNR detection of the symptomatic epilepsy were post
vascular sequels, brain tumors, posttraumatic sequels,
and neurodegenerative diseases.

Table 2.

Causes

cerebrovascular disease 100 50%
brain tumor 40 20%
posttraumatic 38 19%
neurodegenerative 2 11%
Table 3.

Types of EEG

Post stroke+brain tumor epileptiform discharges

Other abnormal interictal EEG
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Most seizures in our study in elderly patients
are partial onset with or without secondary generalization.
Six were in tonic clonic status epilepticus (table 1).

Magnetic resonance imaging is the gold standard
detecting all pathology more accurately than computerized
tomography with the exception of subarachnoid
haemorrhage. All patients fit MRI criteria of epilepsy. One
hundred patients were with symptomatic epilepsy after
stroke, brain tumor we found in 40 patients, posttraumatic
epilepsy in elderly were in 38 and neurodegenerative
disease in 22 patients (table 2).
Electroencephalography (EEG) is less specific and
sensitive than neuroimaging, older patients with seizures
have abnormal interictal EEGs, post stroke seizure and
EEG of brain tumors are associated with epileptiform
discharges on a surface EEG (table 3).

Six patients with tonic-clonic status epilepticus
were in intensive care, they were in middle age, two of
them have brain tumor, and the other four were with post
vascular sequels.

Discussion

The elderly are most rapidly growing segment of
the population and incidence of epilepsy is higher in the
elderly than in any other age group. Among persons 65
years and older, the active epilepsy prevalence rate is
approximately 1,5%, about twice the rate of younger adults
(1, 6). High male/female ratio likely reflects the
preponderance of men among our series.

However, as persons develop health issues at
different times, further subdivisions have been proposed
when referring to elderly patients with epilepsy (7). In our
study elderly patients from middle old develop epileptic
seizures.

Underlay in hospital-based studies, 10-30% of
elderly patients presented with tonic-clonic status
epilepticus (8), in this study only 3% of patients develop
tonic-clonic status epilepticus with cause of post vacular
sequels.

In the elderly, the most common identifiable cause
of epilepsy is stroke, which accounts for 30-50% of all
cases, in our cases in was 50%. Cerebrovascular disease
is the single most common pathological factor underlying
epilepsy in elderly patients (9, 10). The disorder is the
leading cause of status epilepticus in elderly (11).

Dementias of non- vascular orgin give rise to
seizures that are often easy to control (12). Cerebral
atrophy can be shown on imaging. Alzheimer disease and
epilepsy commonly coexist. The association with Pick’s
and Jakob-Creutzfeldt disease is less clear (13). Patients
who have severe cognitive impairment might be at greatest
risk of developing seizures.

The most common tumors found to produce
seizures in later life are gliomas, meningeoma and
metastases (10, 14). Older people with cerebral tumors are
less likely than younger patients to present with seizures,
but age is a risk factor for increased mortality in people
who do develop seizure (15).
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Trauma is common in old age. Older people are
more likely than younger patients to develop post-
traumatic epilepsy.

Underlying abnormalities such as infarctions,
neoplasms and vascular malformations can be identified
in 80% of causes with magnetic resonance imaging (16).

Only 30-40% of post stroke seizures and cerebral
tumors are associated with epileptiform discharges on EEG.
Therefore, the surface EEG should be interpreted with
caution, although it can occasionally help to identify
seizure type (17).

Conclusions

Epilepsy in old age is becoming increasingly
common. Cerebrovascular disease is the most common
cause of seizures in the elderly, and partial and complex
partial seizures (CPS) are the most common seizure type
in this age group. The neuroimaging methods are the
option for diagnostic in elderly patients with symptomatic
epilepsy. Precise localization of the seizure focus can be
appropriate surgical candidates and a favorable prognosis
is expected with curative surgical procedures. Optimum
management requires rapid investigation, accurate
diagnosis, effective treatment, sympathetic education and
assured support. A coordinated programme among health-
care workers is advised to maintain the independence and
improve the quality of life of this vulnerable patient
population.
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BPEJHOCT HA pH HA BATUHA KAJITAITUEHTKHA CO CIIOHTAHO IMTPEJIBPEMEHO
MOPOIYBAILE
TpajkoBa Koprenuja, Agamona I, JopueBcku C, JTazaposa CtojoBcka A
Yuusepsurercka Knuunka 3a rusekosioruja u akyiepcrso, Ckorje, P. Makenonuja

N3Bamok

OnpenyBame Ha BpeAHOCTa Ha pH Ha BarnHa Kaj MaIeHTKH CO CIIOHTAHO NPEABPEMEHO IIOPOAYBALE.
AcueHJieHTHaTa reHuTanHa nH(eKuja € eflHa Off HajueCTUTe NMPUUYMUHU 32 NPEABPEMHO NOPOAYBamE.
Kackagara 3amouyHyBa co HapyllyBame Ha BarMHAJTHOTO MHJbE M MOPACT Ha BpeAHOCTa Ha pH Ha BaruHa.
JIOKOJIKY He ce ieTeKTUpa U TpeTHpa BO oBaa (pa3a, IpOoLEecoT NPOAOJIKYBa CO paBoj Ha GaKTeprcKa BarnHo3a,
aclieHANpame Ha NH(EKIHja, IPOMEHH Ha IEPBUKCOT, KOHTPAKIIUY U IPEABPEMEHO ITOPOAlyBamke. MHOTY CcTyun
MIOTBPAMJIIE 3rojieMeHa BpeJHOCT Ha pH Ha BarnHa Kaj alMeHTKH cO IPEIBPEMEHO IIOPOIYBaE.

Bo cryamjara ce BKiyueHn 62 TalMeHTKH CO CIIOHTAHO NPefIBpeMeHO opoayBame. Kaj cexoja of HUB,
pej] IOpOoAyBamke MPH IIPUCYTHA 3HAIIN 32 IIPEABPEMEHO IIOPOAyBamke (peryjlapHu KOHTpakud, Bishop ckop
>7), 6ellle M3MepeHa BpeiHocTa Ha pH Ha BarnHa co XapTUEeHH JISHTH CO MHAMKATOP, CO TPaHMYHA BPeHOCT 4,5.
Ce HampaBu aHAIM3a HA IPUCYCTBO HA CyOjeKTUBUHY 3HAIN U PU3KK hakTopu criopess CBeTckaTa Aconujarnmja
3a [Tepunaranna Mepuuuna (CATIM). [TanueHTKHUTE CO MpeBpEeMEHa PyNTypa Ha OKOJYIUIOIOBH OOBUBKH,
LEPBUKAIIHO WIM YTEPUHO KpBaBewe, aOpylnlyja Ha MOCTEJKa, JOKaXKaHa LiepBUKaJHa MHCY(UIUEHIH]a,
jaTporeH mpeMaryputeT u pu3uk pakropu cnoper CAIIM op nperxogHu GpeMeHOCTH Gea UCKIYUEHU Off
cryaujaTa. Pesynratnre 6ea craTuctTmuku odpadoreHn co X?u Puiep-oB er3akTeH TECT.

3rosemena BpeiHoCT Ha pH Ha Baruna Gerire peructpupana kaj 46 o BKymHo 62 natmentku (74.19%),
a kaj ocranatute 16 (25.81%) Oemre perucrpupana HopMmaidHa BpegHocT. CTaTUCTHYKN CUTHU(UKAHTHA
aconyjanuja 6elle perucrpupana nomefy 3rojieMeHa pH BpefHOCT Ha BarmHa U BarmHaJIHA-IEPBUKAJIHA
uH(pekyja, 00K BO cIaOUHUTE WK BO CaKpajlHa peruja i IOBPeMEeHO KOHTpaxupame Ha YTepycoT.

3roseMeHaTta BpefHOCT Ha pH Ha BarmHa Kaj MOTOJIEMHOT AeJ Off MAlUEHTKUTE CO MPEIBPEMEHO
NIOPOAYBaE, ja MOTBP/lyBa Hej3MHATA yJIora BO KacKajaTa Koja IpeKy aclieHaupame Ha MH(EKLUjaTa BOAH 10
IpEeABPEMEHU KOHTPAKIUN U TIOPOAYBASE.

Kayunu 36opoeu: pH Ha Barmna, IpeIBpeMeHO IIOPOAYBAH-E

VAGINAL pH VALUE IN WOMEN WITH SPONTANEOUS PRETERM DELIVERY
Trajkova Kornelija, Adamova G, Jovcevski S, Lazarova Stojovska A
University Clinic of Obstetrics and Gynecology, Skopje, R Macedonia

Abstract

To assess the value of the vaginal pH in women with preterm labor and delivery.

Ascending infection is the most frequent cause of preterm delivery. The cascade starts with the disturbance
of the vaginal milieu and rising vaginal pH. If not detected and treated, the process continues to the next stages of
developing bacterial vaginosis, ascending infection, changes on the cervix, preterm labor and delivery. Many studies
confirmed the increased vaginal pH among women with preterm delivery.

The study includes 62 women with preterm labor (regular contractions, Bishop score over 7) who had a
spontaneous preterm delivery. Women with preterm ruptured membranes, cervical or uterine bleeding, placental
abruption, proved cervical insufficiency, iatrogenic prematurity and risk factors from previous pregnancies were excluded
from the study. We measured vaginal pH using indicator strips, with a cut-off value of 4.5. We also analyzed the
presence of risk factors according to the World Association of Perinatal Medicine and the subjective signs in each
woman. The results were statistically evaluated using chi-square and Fisher exact test.

Vaginal pH was increased in 46 (74.19%) out of 62 evaluated women. The remaning16 women (25.81%) had a
normal pH value (<4,5). Statistically significant association was registered between increased vaginal pH and vaginal-
cervical infection, aching in the groin or in the sacral region and temporary repeated hardening of the uterus.

90



Trajkova K. Vaginal pH value in women with spontaneous preterm delivery

The increased pH value in the majority of women with signs of preterm delivery, confirms its role as a

precursor in the cascade through ascending infection to preterm labor and delivery.

Key words: vaginal pH, preterm delivery.

Introduction

Preterm birth refers to a birth that occurs prior to
37 completed weeks of gestation (gw) (1). Preterm birth is
one of the most important problems in the field of perinatal
medicine. One of the most urgent tasks of modern
obstetrics is to reduce the rate of very early prematures
(< 32+0gw), and those with a very low birth weight
(< 1500 g). These infants form the group of newborns with
the highest mortality and morbidity. (2)

Ascending genital infection is one of the most
frequent causes of late abortion and very early premature
births. The association between infections and prematurity
has been proved in many studies. As this connection is
undisputed, much research has focused on finding
infectious risk factors suitable for screening. If early
diagnosed, infections can often be treated effectively.
Most of the avoidable causes in the cases of preterm
deliveries, particularly before 32 gw, are to be found in
patients with ascending genital infections, urinary tract
infections and sometimes with systemic infection, even
parodontitis, thus suggesting to have the main emphasis
on prevention of infections, not neglecting other causes
(e.g. psycho-social stress) if possible. In cases of other
prematurity causes the possibility of intervention and
successful therapy is clearly not so good. (3)

The human vagina possesses a bio-system
which under normal conditions provides a balance
between physiologic lactobacilli and pathogenic bacterial
flora, and thus ensures a good protection against the
spreading of pathogens, including their ascension to the
uterine cavity. Importance of lactobacilli for the normal
vaginal milieu was first described by Doderlein in 1892.
Lactobacilli produce acids, mainly lactic acid, hydrogene
peroxide (H,O,), which releases oxygen and has a
disinfecting effect. These factors, combined with
bacteriocines inhibit the growth of pathogens which are
always present in the vagina. They also produce
biosurfactants, which cover the surface of the vaginal
wall, thereby inhibiting the adhesion of pathogens and
coaggregation molecules which block the spread of
pathogens. Some strains are more effective against specific
infections than others.(4)

Unfortunately, there are also some
microorganisms, the growth of which is not or only
marginally inhibited by lactobacilli (e.g. Streptococci and

Candida).

Lactobacilli are the main regulating factor of the
vaginal milieu. They keep the vaginal pH value at the
vaginal introitus (at a depth of approximately 2-3 cm) under
4.5 (measured with indicator paper). A simple way of
measuring the vaginal pH is to use a small, portable pH-
meter, or indicator strips which are introduced into the
area of the vaginal introitus with the finger before vaginal
examination and compare the color of the indicator with
the corresponding color chart. Disturbance of the vaginal
milieu means threatened infection. This means reduction
of Lactobacillus flora and consequently increasing of the
vaginal pH value.

Measurement of the vaginal pH gives us insight
into this protective Lactobacillus bio-system. Vaginal pH
measurement was already used by Doderlein, in order to
distinguish pathological from normal vaginal fluid. (5) High
level of acidity in the vaginal milieu does not guarantee
completely secure protection against ascending infections,
but it is certainly very effective. Vaginal pH can increase
due to intercourse, vaginal douching and the presence of
blood or cervical mucus. Disturbances of the vaginal milieu
can be detected by pH-measurement at regular intervals,
before bacterial vaginosis develops (6).

Bacterial vaginosis is not due to a single
organism. Instead it represents a complex change in the
vaginal flora characterized by a reduction in concentration
of the normally dominant hydrogen-peroxide producing
lactobacilli and an increase in concentration of other
organisms, especially anaerobes. These include
Gardnerella vaginalis, Mycoplasma hominis, Prevotella
species, Porphyromonas species, Bacteroides species,
anaerobic Peptostreptococcus species, Fusobacterium
species and Atopobium vaginae. Absence of inflammation
is the basis of the term “vaginosis” rather than “vaginitis
(7,8)

Bacterial vaginosis has proved to be associated
with an increased risk of preterm delivery. It is thought
that bacterial by-products, such as phospholipases, could
trigger prostaglandin production and stimulate
contractions, while protease by-products would weaken
the collagen structure in the gestational sac and allow
premature rupture of mem-branes.

Risk of premature rupture of the membranes
before 37+0 gw is three times higher when the vaginal pH
is repeatedly above 4.5, compared to pregnant women
with pH < 4.5.(9) According to published data, main reason
for good results is not early detection of existing
infections, but early detection of their precursors, namely
disturbances of the vaginal milieu. (Fig. 1)
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A cascade m the premathuity process - i.n.fe-ctiun|

| PREMATURE DELIVERY ‘

[Premature labor and/or
premature rup a: f membranes

| Disturbance of the vaginal milieu as a precursor |

Fig. 1. A cascade in the prematurity process

Preterm deliveries account for 70% of all perinatal
mortality and 50% of all long-term neurologic mor-bidity.
Most serious sequel occur in infants born before 32 gw or
weighing <1500 g. Overall, approximately 10% of all
deliveries are pre-term.

Objective of our study was to assess the value
of the vaginal pH among women with preterm labor and
delivery.

Methods

We conducted a prospective study at the
University Clinic of Obstetrics and Gynecology that
included 62 women with pregnancy before 37 completed
gw, with preterm labor and spontaneous preterm delivery.

Inclusion criteria: preterm labor which means
critical uterine contractions (if they occur more than twice
per hour, or more than 10 times during the whole day) and
critical cervix state (Bishop score over 7) that progressed
to preterm delivery.

Exclusion criteria: preterm ruptured membranes,
cervical or uterine bleeding, placental abruption, prooved
cervical insufficiency, iatrogenic prematurity and risk
factor from the previous pregnancies according to the
World Association of Perinatal Medicine (WAPM) (Table
1).
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Protocol

We measured vaginal pH in each woman, using
indicator strips (1.09542.0001 pH-indicator strips pH 4.0-
7.0 Special Indicator — Merck KGaA) or a CarePlan® VpH
test-gloves, with a test indicator paper fixed on the tip of
the index finger specially developed for this purpose.
Indicator strips were introduced into the area of the
introitus vaginae with the finger. We compared the
indicator with the color chart and read the pH value. We
used pH 4.5 as a cut off value.

We analyzed the presence of risk factors
according to WAPM (Table 1) and the subjective signs
as shown on Table 2 in each woman. We registered the
gestational week at the delivery.

The results obtained were statistically evaluated
using nonparametric statistics -X? test and Fisher exact
test. The level of significance was set at p<0.05.

Results

Among the total number of 62 women who had a
preterm delivery, increased vaginal pH value (>4.5) was
registered in 46 (74.19%). Vaginal pH in the rest 16 women
(25.81%) was in normal range.

From the analyzed risk factors according to
WAPM, 7 (11.29%) of 62 women had a poor social status
and 4 of them had an increased pH value; excessive
professional stress and/or family demands was registered
in 3 (4.84%) women and only one had an increased pH
value; among 3 (4.84%) women with multiple pregnancy,
no one had an increased vaginal pH, as well as the only
one (1.61%) woman with pregnancy after infertility
treatment; only 2 (3.23%) were smokers one of them with
increased pH; parodontitis was registered in 7 (11.29%)
women, 5 among them with increased pH. We didn’t get
data from any of the women for regular alcohol
consumption, use of drugs or excessive consumption of
stimulants, such as coffee.

Concerning the findings during the course of
the actual pregnancy, vaginal-cervical-infection was
previously registered in 44 (70.97%) women and 40 of them
were with increased vaginal pH; uterine bleeding in
5(8.06%) and 3 of them with increased pH; urinary tract
infection, also asymptomatic in 8 (12.90%), five of them
with increased pH; polyhydramnion in 1(1.61%) woman
with pH in normal range; previous premature labor in 16
(25.81%), 14 among them with increased pH; previous
critical cervix state in 11 (17.74%), 8 of them with increased
pH. There were no women with diabetes mellitus (severe
form) nor serious organic disease or fever. (Table 1)

Among risk factors according to WAPM,
statistically significant correlation was registered only
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Table 1. Anamnestic or other signs of increased risk of late abortion or premature birth according to the WAPM

YES NO X2 p
Total Total
(% from pH >4.5 (%) (% from pH >4.5 (%)
the group) the group)
Presentpregnancy
* Poor social status 7 (11.29%) 4 (57.14%) 55(88.71%) 42 (76.36%) 1.2 0.27
* Excessive professional stress 3 (4.84%) 1 (33.33%) 59 (95.16%) 45 (76.27%) 2.75 0.97
and/or family demands
e Multiple pregnancy 3 (4.84%) 0 59 (95.16%) 46 (77.97%)
e After infertility treatment 1 (1.61%) 0 61 (98.39%) 46 (75.41%)
* Smoking 2 (3.23%) 1 (50%) 60 (96.77%) 45 (75%) 0.66 0.4
* Regular alcohol consumption
or use of other drugs (also excessive
consumption of stimulants. such as
coffee) 0 62 (100%) 46 (74.19%)
« Parodontitis 7 (11.29%) 5 (71.43%) 55 (88.71%) 41 (74.55%) 0.20 0.65

Findings duringthe courseof

the pregnancy
*Vaginal-cervical-infection

44 (70.97%)

40 (90.91%)

18 (29.03%)

6 (33.33%)

22.12 0.000026

 Uterine bleeding 5 (8.06%) 3 (60%) 57(91.94%) 43 (75.44%) 0.57 0.44
* Placenta praevia 0 - 62 (100%) 46(74.19%)
e Urinary tract infection 8 (12.90%) 5 (62.50%) 54 (87.10%) 41(75.93%) 0.66 0.41
also asymptomatic
* Polyhydramnion 1(1.61%) 0 61 (98.39%) 46(75.41%)
¢ Premature laborl 6 (25.81%) 14 (87.50%) 46 (74.19%) 32(69.57%) 1.98 0.15
e Critical cervix state 11 (17.74%) 8 (72.73%) 51(82.26%) 38(74.51%) 0.96 0.32
¢ D. mellitus (severe form) 0 - 62 (100%) 46(74.19%)
* Serious organic disease 0 - 62 (100%) 46(74.19%)
or fever of the mother
Table 2. Subjective signs in the examined group - according to the WAPM
YES NO X2 P

Total pH>4.5 (%) Total pH>4.5 (%)

(% from (% from

the group) the group)
Aching in the groin or in the sacral region 43 (69.35%) 38 (88.37%) 19(30.65%) 8(42.11%) 14.73 0.0001239
Temporary repeated hardening of the uterus 42 (67.74%) 38 (90.48%) 20(32.26%) 8(40%) 18.3  0.0000218
Abnormally frequent urination or a
burning sensation when urinating 17 (27.42%) 12 (70.59%) 45(72.58%) 34(75.56%) 0.16 0.69
Considerable pains similar to menstruation 15 (24.19%) 13 (86.67%) 47(75.81%) 33(70.21%) 1.61 0.20
Bad smelling or highly increased discharge 12 (19.35%) 12 (100%) 50(80.65%) 34(68%)
Itching or burning in the intimate region 12 (19.35%) 12 (100%) 50(80.65%) 34(68%)
Urinary infection 8 (12.90%) 5 (62.50%) 54(87.10%) 41(75.93%) 0.66 0.41

between increased vaginal pH and vaginal-cervical
infection. (Table 1)

Most frequent subjective sign that women
complained on were aching in the groin or in the sacral
region (43 out of 62 — 69.35%, 38 of them with increased
pH) and temporary repeated hardening of the uterus (42
out of 62 — 67.74%, 38 of them with increased pH).

Seventeen (27.42%) women complained on abnormally
frequent urination or a burning sensation when urinating
and 12 among them were with increased pH; 15 (24.19%)
complained on considerable pains similar to menstruation
(13 of them with increased pH) and 12 (19.35%) complained
on bad smelling or highly increased discharge and itching
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or burning in the intimate region, all with increased pH .
We got anamnestic data for urinary infection from 8
(12.90%) of analyzed women, five of them with increased
pH. No one of the analyzed women complained on fever
and/or diarrhea- conditions often associated with an
increase in uterine activities. (Table 2)

Among these subjective signs, statistical
analysis showed significant correlation between increased
vaginal pH and aching in the groin or in the sacral region
and temporary repeated hardening of the uterus. (Table 2)

Discussion

Preterm delivery represents a major public health
concern. Although in industrial countries neonatologists
have achieved enormous success in keeping extremely
premature infants alive, mortality increases rapidly with
decreasing birth weight. Immediate and long-term sequelae
of prematurity are also alarming — something which is
sometimes neglected when just measuring the
”successes” of modern intensive care by mortality rates.
Enormously high costs of intensive care and of follow-up
care should be an urgent inducement to make even more
efforts to reduce the number of very small prematures, if
possible.

Preterm infants cause substantial emotional and
economic costs to their families and communities and have
a disproportionate impact on the use of health services.
Various working groups have argued consistently that a
reduction in preterm births is most likely to be achieved
when specific prevention programs can be provided to
pregnant women. Evidence shows that long term financial
burden imposed by preterm birth upon families and social
services exceeds by far initial costs of treatment. For
example, 40% of preterm children with a birth weight below
2500¢g will exhibit behavioral problems later in life, including
attention deficit disorders, delinquency, social problems,
and anxiety problems. (10)

The published studies confirm associations
between increased pH and/or bacterial vaginosis and
preterm delivery, early and late spontaneous abortions.
Pregnant women with elevated vaginal pH in the first
trimester, have abnormal vaginal flora, abnormal
morphology of the lactobacilli and suffer from low
abdominal pain, which may be a warning sign for a threat
of miscarriage or preterm labor.(7)

Retrospective evaluation reveals that the earlier in
pregnancy the children were born, the more frequently
mothers had increased vaginal pH when admitted to
hospital, especially prior to 3240 gw, The rate remained at
about 60%; when born mature only 43.5 % were affected.
(5) Conclusion is that ascending infections very frequently
play a role concerning very early prematurity, and that in
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many of these cases threatening prematurity can be
detected by measurement of increased pH values. One
prospective study demonstrate the practical importance
of measuring the vaginal pH, which is recommend in routine
prenatal care for the prevention of prematurity. (11)
Increasing pH value during the course of pregnancy leads
to an increased risk of prematurity, even when the pH
value stays within the normal range. (12)

The results of our study demonstrate increased
pH value in the majority of women with spontaneous
preterm delivery. This confirms the role of increased
vaginal pH as a precursor in the cascade through
ascending infection to preterm labor and delivery. Early
detection and treatment of disturbance of vaginal milieu
is a highly efficient prematurity screening which may
significantly reduce the rate of preterm delivery. (Fig. 1)
Incorporation of this screening into routine prenatal care
early in the second trimester may reduce the rate of
spontaneous preterm deliveries by 50%.

Our results support the hypothesis that
increased vaginal pH is strongly associated with a risk of
preterm delivery due to ascendant infection. More than
90% of women with vaginal and cervical infection during
the course of the pregnancy had an increased vaginal pH
value. The most frequent symptoms twomen complained
about were aching in the groin or in the sacral region and
temporary repeated hardening of the uterus. The majority
of these women had an increased vaginal pH value (88.37%
and 90.48% respectively). We also noticed that most of
women complained about more than two subjective
symptoms. With the exception of women with multiple
pregnancies, the majority of the analyzed risk factors and
subjective signs correlate with increased vaginal pH (Table
1, 2), but the groups of women that these symptoms were
registered in were too small to lead to conclusions. Since
this analysis is a part of an ongoing larger study, we hope
to get exact results and make accurate conclusion based
on the greater number of examined women.

Vaginal pH measurement is almost an ideal
method for a reliable, rapid ‘bed-side’ risk assessment. It
is an easy and efficient screening procedure. For the
intervention to be effective, it is important to start testing
of pH early in pregnancy (up to the 16" gestational week),
as proposed by WAPM. Another important element for
the intervention to be effective is appropriate medical
treatment if bacterial vaginosis does occur. Bacterial
vaginosis has a prevalence of between 10% and 30%
during pregnancy and there are studies suggested that it
precipitates preterm labor.

According to the latest proposals of WAPM,
clinically simple strategies to identify patients at risk (e.g.
vaginal pH testing to identify dysbiosis) and specific
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interventions to prevent preterm birth, deserve systematic
and urgent rigorous testing due to their promise to achieve
a dramatic and rapid reduction in the rate of this adverse
pregnancy outcome.
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PAIUON3OTONEHMETOA3A OAPENYBAKBE HA XKEJYJOYEH TPAH3UT HA LIBPCTA
XPAHA
Amna YrpuHcka, BackoBa O, AaoHoBcku b
Yuusepautet “C. Kupun u Meronnj”, MeguHcK hakynTeT,
HMucTutyT 3a matodu3nonoruja u HykiaeapHa MeguinHa, Crorje

HN3Banok

KeyoyHNOT JUCMOTHIIMTET € YecT NpoOJieM BO CEKOjAHEBHATa IpaKca, Ha KOj YecTolaTH He ce
OOpHYBa OBOJIHO BHUMaHue. 2KenyJouyHHOT MOTHJIUTET MOXKE [a ce UCclefAyBa co paguorpadgcku,
yJITpacoHorpagcku, exekrporacTporpadcku ¥ CUMHTUTPACKU METOH.

LlenTa Ha OBOj TPyJ € CTaHAapAKM3alyja Ha PalOU30TONHUOT METOJ 32 CJIe/lekhe Ha XKEeTyTOYHUOT
TPaH3UT Ha LBPCT OOPOK U OfIpElyBak-€ Ha HOPMAIHATE BPEJHOCTH 3a IapaMeTpuTe KOH ja KapaKTepu3upaar
oBaa CTyjuja.

HcnenyBameTo ondatu 20 3apaBu ucnutannny. Kopucrejku KoMmjyTrepu3npana raMa Kamepa mo
KOHCyMalyja Ha CTaHAapAu3UpaH pafiioakTUBEH TeCT OOpOK Oellle HanpaBeHa cepuja off ckeHoBH Bo All u
ITA no3unuja Bo ogpeileH! BpeMEHCKH MHTepBaiu. [lapameTpuTre Kou ro KapakTepu3upaaT raCTpUIHOTO
npasHewe 6ea OipefIeHu cO LpTamhe Ha PEruy Off UHTepec Bp3 XeaygHUKOT. Co 0BOj METOJ MOXKe Jia ce
ofpenaT IMOJyBpeMe Ha Npa3Hewme, IOYeTeH WHEKC, 3 1 paTa Ha Ipa3Hehe 3a HEeINOT U MPOKCHMAITHIOT
>KeNyJHUK, JOJeKa 32 AUCTATHUOT KeJIyTHUK MOXE Jla ce OJped BpeMe Ha MaKCUMAaJIHO OJIHEHE, HOJIyBpEMeE
Ha [pa3Heme U paTa Ha Ipa3Heme.

K./ly'lHll 350]708”: PagruoOn30TOIIEH METO, 2KEJIIYTOYHO MPA3HEHE

RADIONUCLIDE TECHNIQUE FOR THE ASSESMENT OF GASTRIC TRANSIT OF SOLID MEAL
Ugrinska Ana, Vaskova O, Andonovski B
University “Sv. Kiril i Metodij”, Medical Faculty,
Institute of Pathophysiology and Nuclear Medicine “Akademik Isak S Tadzer”, Skopje

Abstract

Gastric dismotility is problem frequently encountered in everyday practice, although very often underestimated.
The gastric motility can be studied by radiographic, ultrasonographic, electrogastrographic and scintigraphic methods.

The objective of this study was standardization of the scintigraphic method for gastric emptying of a solid
meal and determination of normal values for the parameters that characterize this study.
The research included 20 healthy volunteers. Using a computerized gamma camera, after the consumption of the
standardized radioactive test meal a series of scans in AP and PA position in predefined time intervals were made. The
parameters used for the observation of the gastric transit were determined by drawing regions of interest above the
stomach. Emptying half-time, starting index, P and the rate of emptying for the whole and proximal stomach, and
maximal filling, Emptying half-time and emptying rate for the distal stomach can be determined by this method.

Key words: Gastric emptying, scintigraphic method

scintigraphic methods. The scintigraphic method is
considered the gold standard for the evaluation of gastric
emptyng time (1). Even though it is accepted as gold
standard there is no standardized protocol for the
procedure of scanning and the quantification method,
nor normal reference range.

The aim of our study was to introduce the
radionuclide technique for the estimation of transit of solid

Introduction

Gastric dismotility is problem frequently
encountered in everyday practice, although very often
underestimated. The patients complaints include nausea,
bloating, vomiting, early satiety and epigastric pain. The
cause of these complaints might be gastric dismotility
caused by variety of conditions and diseases. Gastric
dismotility may be a transitory disorder caused by drugs,

electrolyte disturbances or acute infections . Chronic
disturbancies of gastric motility may occur in the course
of some endocrine, autoimmune and neurologic diseases.
Table 1 represents some of the conditions and diseases
that represent with gastric dismotility.

The gastric motility can be studied by
radiographic, ultrasonographic, electrogastrographic and
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meal as a routine method at our Institute. The
standardization of the method is very important for the
successful radionuclide determination of gastric transit
of a solid meal and therefore we set a goal to standardize
the test meal, acquisition and data processing protocol,
and to establish the reference range of normal values for
all the parameters of gastric transit included in the study.
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Table 1. Causes for gastric dismotility

Delayed gastric emptying

e diabetes

e idiopatic

® post operative

e gastroesophageal reflux
e sclerodermia

e dermatomyositis

e amyloidosis

e  Duchenne-ova muscular dystrophy
e  Spinal injuries

e  hypothyreosis

e neoplastic diseases

e diseases of the central nervous system

Accelerated gastric emptying

® post operative

e  Zollinger - Ellison syndrom
e duodenal ulcers

e diabetes

e hyperthyreosis

Materials and methods

Normal values for our laboratory for the various
parameters of the gastric transit were set on the basis of
results obtained from 20 healthy volunteers, (10 men and
10 women, ages 24-60 years) with average body mass index
24.32 kg/m2. There was no evidence for gastrointestinal
and endocrinologic disease in subjects.

The gastric emptying study of the solid meal with
radionuclide method was performed at the Institute of
Pathophysiology and Nuclear Medicine (IPNM), at the
medical faculty in Skopje.

The subjects in our study were relatives, friends
and the employees of IPNM who showed great
enthusiasm and understanding for our project. The
procedure was performed in the morning. Food, drink and
smoking were prohibited for 12 hours before the
procedure.

Test meal

The test meal used in our study consisted of one
radiolabeled egg, 25gr of toast bread, and 120 ml of water.
The whole egg was labeled with 0.5mCi 99mTc sulfur
colloid. The egg was well beaten and than cooked on a
non-adhesive pan without oil. The added sulfur colloid

does not cause any changes in the appearance, taste or
smell of the egg.

The test meal standardized in this way is
composed of proteins, fats and carbohydrates with energy
value of 1000KJ.

Stability of binding

After the standard preparation the egg was cut
into small pieces and divided in four tubes with 10 ml of
water and 0.5 ml of Imolar HCL. The tubes were set on a
mixer with slow movements in order to achieve continuous
mixing of the meal. The percentage of radioactivity bound
to the solid portion of the tube content was measured
every 30 minutes from the samples obtained from one of
the tubes. After 30 minutes the percentage of the
radioactivity in the egg was 98.1%, after 60 minutes 97.6%,
after 90 minutes 95.6%, and after two hours 92.8%.

Acquisition protocol

The radioactive test meal was consumed within
5 minutes, and immediately after the ingestion of the meal
the first sequences were taken. The scanning was
performed on a computerized planar gamma camera
(Siemens - ZLC750). A series of 60 seconds static scans
were obtained on a 8 bit matrix with format of 256x256
pixels. The scans were obtained every 5 minutes in the
first 30 minutes, at 10-minute interval for the next 30
minutes, and at 15-minute interval untill the 120 minutes.
Every set of scans was obtained in AP and PA position.
During the scanning the subjects were in standing
position. Between the scans they were sitting near the
camera in a quiet and relaxed surrounding.

Data processing

A region of interest (ROI) was drawn around the
tracer activity in the stomach. The integral amount of
registered radioactivity (IAR) was calculated in the region.
The radioactive test meal transits from the upper region
of the stomach (fundus) toward lower anterior portions
(antrum). This implies that in different time points of the
scanning the test meal is located at different depths within
the abdomen, which results in different grade of
attenuation of the gamma emission during the scanning
procedure. Therefore the IAR is calculated as a geometric
mean from the IARs in AP and PA position. From the IARs
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Fig. 1. Normal gastric emptying time-activity curve
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at all scanning time points the time-activity curve is
produced (fig. 1).

There are two phases in the time-activity curve
of gastric emptying of solid meal. The first phase is known
as a lag phase and starts from the first scanning time and
ends when the first significant amount of radioactivity
enters the duodenum. The lag phase represents the
movement and redistribution of the meal from the fundus
to the distal stomach, and in the reverse direction (2).This
phase is characterized with the starting index (SI).

The second phase is represented with a
monoexponentional correlation between the residual
activity in the stomach and the time. The graph exhibits
excellent linearity in a semi log coordinates with a slope
that allows determination of the gastric emptying half-
time (T/2) and gastric emptying rate (ER)(1).

The time-activity curve is best approximated with
the following function:

y=(""*
where y is representing the emptying rate, x is the slope
of the curve, P is the intersection of the extrapolated linear
phase of the curve with the y axis, and 7 is time. If the
maximum value of the curve is normalized to 1 then when
the gastric emptying is fast and the lag phase does not
exists the parameter [ has value <1, and if the lag phase
exists then B > 1. The intersection of the extrapolated
curve with the maximum value of the IAR normalized to 1
represents the SI.

For the purpose of calculations in our study a
software was created using the Misrosoft —Visual basic
3.0 where a special algorithm based on the linear least-
square method allowed calculation of the parameter x, SI
and T/2 in minutes, ER as % of radioactivity in minute and
B as a positive number.

All these parameters were determined for the
whole stomach , and for the proximal stomach. The
parameters determined for the distal stomach were
maximum filling (MF) which represents the time point when
the maximum radioactivity is achieved in the distal
stomach, emptying rate (ERd) and emptying half-time (T/
2d) of the distal stomach from the moment of MF.

Statistics

Normal values for all the parameters of the gastric
transit were determined according to the values gathered
from the subjects in our study. The reference range was
described as +/- 1 standard deviation (SD) from the
arithmetical mean. Considering that the values didn’t have
normal distribution the 95% confidence limits of standard
deviation were set according to following formula(3):
(N-1)SD%P-0.025<SD?< (N-1)SD*P-0.975
N- number of subjects
P-0.025- values from the X2 table for N-1 degree of freedom
P-0.975

Results

The next three tables represent the values for
the parameters of the gastric transit of the solid meal
through the whole, proximal and distal stomach.

Table 2 represents the statistical parameters for
the transit of the solid meal through the whole stomach.
The normal values for the gastric emptying half-time are
between 48 and 76 minutes, for the SI between 8 and 27
minutes, for the f from 1.17to 1.61, and 1.40to 2.17%/min
for the emptying rate.

Table 3 represents the statistical parameters for
the transit of the solid meal through the proximal stomach.
The range of normal values for T/2p is from 23 to 45

Table 2 . Parameters for gastric emptying of the whole stomach

T2 SI b ER

Mean 5758 14.05 1.27 1.65
Median 56.00 15.00 1.28 1.68
Mode 48.00 6.00 / /

SD 12.14 839 021 0.35
Range 40.00 32.00 0.89 1.39
Maximum 80.00 32.00 1.87 230
Minimum 40.00 0 097 090
Mean - 1SD 4840 7.85 1.17 140
Mean+1SD 7590 26.71 1.61 2.17
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Table 3. Parameters for gastric emptying of proximal stomach

T/2p SIp Bp RPp
Mean 38.1 431 1.00 2.12
Median 39.00 1.50 1.01 2.11
Mode 24.00 0.0 / 2.11
SD 9.66 558 030 044
Range 29.00 17.00 1.04 1.58
Maximum 52.00 17.00 1.55 290
Minimum 23.00 0.00 051 1.32
Mean - 1SD 232 / 0.0 146
Mean + 1SD 4521 12.7 1.69 244
able 4. Parameters for gastric emptying of distal stomach

MP T/72d RPd

Mean 22.82 5546 1.58
Median 25.00 49.00 1.67
Mode 30.00 32.00 /
SD 8.84 2526 058
Range 21 77.00 1.74
Maximum 30 109 238
Minimum 9 2 0.6
Mean - 1SD 922 16.46 0.68
Mean + 1SD 2935 74.06 201

minutes. The lag phase did not exists in some of our
subjects therefore 0 is set as a lower range for the SI even
though according to the statistic this value is supposed
to be bellow zero. The upper limit of the first phase is 13
minutes. The situation is similar with the parameter J.
Lower limit is set at 0.99 while the upper limitis 1.69. The
normal range for emptying rate is from 1.46 to 2.44%/
minute.

Table 4 represents the parameters for the
emptying of the distal stomach. Normal values for MF are
between 9 to 29 minutes, for T/2d from 16 to 74 minutes,
and ERd from 0.68 to 2.01%/minute.

Discussion

There are many studies published in the literature
where the gastric transit of a solid meal is determined with
the radionuclide method. The appearance of the curve
and the reference range vary widely depending on the
test meal and the mode of acquisition and data processing.
Very good example of the variability of normal values in
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correlation with the volume of the test meal is the study of
Christian et all. where the test meal used was chicken liver
labeled with 99mTc sulfur colloid with weight 300, 900 and
189 grams. The gastric emptying half-time for the first test
meal was 77 minutes, for the second 146 minutes, and for
the third one 277 minutes (4). The normal values of gastric
transit are influenced by the volume, energy value, relative
percentage of the fats, proteins and carbohydrates in the
meal, type of the proteins, consistency of the meal,
temperature, etc (5).Therefore the test meal should be
standardized in every laboratory.

The stability of binding of the radionuclide in
the test meal is also very important. If the stability of
binding is not achieved , during the study part of the
radioactivity from the solid test meal will transit into the
fluid which is always part of the test meal and the data
from the scanning will represent the transit of the solid
meal and the liquid as well.

The stability of binding of the 99mTc sulfur
colloid to the solid part of the meal in our study was 98%
after 30 minutes, and 92% after 120 minutes. These data
are comparable with the percentage of binding reported
by other authors and allows precise performance of the
study (6).

The mode of acquisition can affect the
appearance of the time — activity curve.

When the acquisition protocol requires scanning
the patient every 15 minutes there is a high possibility
that the lag phase will be missed. Departments with two
headed gamma camera record data continuously for two
hours with 60 second sequences (7). The acquisition
protocol used in our study with frequent scans in the first
thirty minutes allowed a good representation of both
phases in the time-activity curve.

The lag phase corresponds to the period of
mixing and grinding of the food in the stomach before the
first morsels enter the duodenum. Various parameters are
described in the literature for the first phase. Our study
investigated the ST and B. SI proved to be more convenient
in everyday practice. The values for SI correlate very well
with visual assessment of the entrance of radioactive test
meal in the duodenum. Our normal values for SI from 8 to
28 minutes are similar to those obtained by Ziesmann et
all (7) where test meal was very similar to the one used in
our study. There are studies that define the lag phase as
the time point of maximum filling of the antrum (2). Our
study demonstrated that this is not a good definition
considering that in few of our subjects the MF was not
established because the food descends from the proximal
stomach, and exits the antrum at the same time.

There are studies that showed different gastric
emptying in men and women. Bennik et all noted slower
gastric emptying in women (8). Our study did not show
any differences in gastric transit between males and
females.

Conclusion

Radionuclide method for the study of gastric
transit of a solid meal is a useful method that enables
evaluation of gastric dismotilities from different ethiologies
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and understanding of the pathophysiology of the gastric
dismotility which allows better clinical solutions of the
problem.

The good interpretation of the data from this
method requires standardized test meal, standardized
acquisition and data processing protocol. All of those
criteria were met in our study, so the radionuclide method
for gastric emptying can be used further for the evaluation
of gastric dismotility in various patient groups.
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HAIOITOJHYBAIBE HA PA3JIMYHU JTHK METOJIN BO NIEHTUP®UKAIINJA HA YOBEYKUA
OCTATOIIN
JankoBa-AjanoBcka Penara, JakoBcku 3, Janecka b, Hakap 3, [Ilyma A
HMucTuTyT 3a cyAcKka MeANIHA, KPUMIHATUCTAKA U MEUIIMTHCKA IEOHTOIOTHja, MeIUIMHCKY (PpaKyITeT,
Ckomje

N3Banok

Amnanm3ara Ha ge30Kcnpudonykienackara kucennHa (JJHK) nma romem 6poj mpegaocTr Bo ciopenoa
CO TpaiuJMOHAHATE UAEHTU(PUKAMOHN METOIM KaKBU LITO ce (popeH3nyHaTa aHTPOIIOJIOTH]a, OTIIeYaTOLUTE
Ol IpPCTU U OfjoHTOJIoryjaTa. Taa € BaxkHa ajlaTKa BO aHalIM3aTa Ha 3HAYUTENHO pacHajHaTUTEe YOBEUYKHU
ocraromm. [IHK unentndukanujara ce n3semysa co cnopenda va [JTHK npodunor o 4oBeUKnTE OCTATONN CO
IOHK npodunute o npeTrnocraBeHuTe OMOJIOMIKM POAHUHU Ha JULETO YM] UAEHTUTET Ce€ MCIUTYBA, CO
KOPHUCTEHHE¢ Ha Pa3InIHA METOAH, KaKBH IITO Ce TUNMHU3aNrja Ha KpaTKuTe moBropnusu cekBeHny (CTP) na
AaBTO30MHHTE XPOMO30MH, a Bo ciayyaj Ha Maiuku [JJHK npoduin, ynorpeda Ha fononunutensa CTP tunuzanuyja
Ha S xpoMo3oMoT. AHanmu3aTa Ha Mmutoxouaprckata [IHK (mTJHK) Moske fja ce KOpHCTH KaKO aJITepHATHBEH
METOJ] JOKOJIKY YOBEUKHUTE OCTATOLY CE MHOTY CTapy MJIH TOKOJIKY Ce CIIEIX MajunHaTa JIMHU]ja Ha HaClenyBabe.

Bo nmocaepnHuTe 5 roguHu BO HamlaTa jabopaTopyja yclelIHO Oea pelleHM JeceT ciayyau Ha
upeHTH(uUKanja co KOpUCTeme Ha MeTonn 3a mobmBame [THK mpodun, BKIydyBajKu OcyM ciaydaum Ha
ufieHTU(UKAaIMja Ha YOBEUYKHU OCTATOLHM Off UCUE3HATH JINIIA, HAjIeHU BO IpOMeHeTa (popMa Uiy pacliagHaTi U
IBa cly4au Ha HalylTeH! 0e01Miba co HENO3HAT UACHTUTET. Bo OBUE ciiyyan, [pyru MeTOAM 3a UAeHTU(pUKaLyja
(mpemo3HaBame MPEeKy KapaKTEPUCTUKHA Ha JIUIETO WK NOoceOHM oOeseXja Ha TeTOTO KAaKOo MITO Ce JIY3HH W
TETOBaXKM, WM TPEKY KapaKTEPUCTUKY Ha 3a6a10T0) 6ea HEJOBOIHY 3a NO3UTHBHA HieHTH(buKanuja. OTTyKa,
L[eJITa Ha cTyAujaTa Oellle ja ce eBallyupaaT UAeHTU(UKALMOHUTE TEXHUKY Oa3upaHu Ha aHanu3a Ha JHK u
HUBHOTO HAJONOJIHYBamke NpHU Kopucrewe Ha paszinuyHu [JHK meronu, KakBu IITO ce THUOU3aLUja Ha
aBTO30MHHTE U S XpOMO30MHU U ceKBeHIIMOHNpawme Ha MTIHK.

Kayunu 36opoeu: nnentudukanyja Ha yoBekopn ocratonu, CTP tunmzanmja, cCeKBeHIIMOHNPamE Ha
mT/IHK

COMPLEMENTATION OF DIFFERENT DNA METHODS IN IDENTIFICATION OF HUMAN REMAINS
Jankova-Ajanovska Renata, Jakovski Z, Janeska B, Cakar Z, Duma A
Institute of Forensic medicine, Criminalistics and Deontology, Medical Faculty, Skopje

Abstract

Deoxyribonucleic acid (DNA) analysis has a number of advantages compared to traditional identification
methods such as forensic anthropology, fingerprint and odontology. It is a critical tool in analysis of severely fragmented
body remains. DNA identification is made by comparing DNA profiles from human remains to DNA profiles from
supposed biological relatives of the tested person, using different methods for DNA profiling, such as short tandem
repeat (STR) typing of autosomal chromosomes and, in case of male profile, additional Y STR typing. Mitochondrial
DNA (mtDNA) analysis can be used as an alternative method if tested human remains are very old or if the maternal
lineage of the deceased is followed.

In the last 5 years ten cases of identification using DNA profiling methods were successfully solved in our
laboratory. There were eight cases of identification of body remains from missing persons, found in changed or
decomposed form, and two cases of left babies with unknown identity. In these cases, other methods used in identification
(facial recognition or recognition of special features of the body such as scars, or tattoos, or dentition) were insufficient
for positive identification. Thus, the aim of the study was to evaluate the identification techniques based on the
analysis of DNA and their complementation, when using different DNA methods, such as autosomal and Y STRs
typing, and mtDNA sequencing.

Key word: human identification, STR typing, mtDNA sequencing

Introduction radiology and odontology, but DNA analysis is the only
Short tandem repeats (STR) typing of DNA is a method of choice in some circumstances and in some state
of the remains. DNA identification is particularly useful
when the person has been burned in a fire or the body is
decomposed or fragmented. In such circumstances, other
methods are often not accurate or impossible and DNA
provides the only means of establishing the identity of

powerful tool for human identification since its first use in
the forensic case investigation by Jeffreys et al.! Various
forensic techniques are used for identification of human
corpse, such as recognition by the living person who knew
the deceased, anthropology, matching fingerprints,
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body remains. The analysis involves comparing of DNA
profile of the remains with DNA profile of known relatives
of the deceased or comparison with in life left biological
samples on personal objects from deceased person. The
preferred method of DNA testing is analyses of nuclear
DNA by typing of autosomal STRs loci ? and additionally
typing of Y STRs loci 3 in samples of male gender. In some
cases of highly decomposed human remains, when nuclear
DNA is highly degraded, identification is performed by
mtDNA sequencing. The aim of the study was to evaluate
the identification techniques based on the analysis of
DNA and their complementation, when using different
DNA methods, such as autosomal and Y STRs profiling,
and mtDNA sequencing.

Materials and methods

Materials

-DNA sources

Tissues from the body and body parts were
collected during autopsy. One or two samples from each
were collected during autopsy as follows: from three cases
of burned bodies, a piece from right quadriceps femoris
muscle and a piece from liver; from one case of putrid
body, a piece from lungs; from three cases of skeletal
remains, bone fragments from femur and in one case of
skeletal remain where only skull was found, a piece from
the skull; and from babies, few milliliters of blood. In all of
these cases, blood samples were obtained from the
supposed relatives of the deceased, as reference samples.

Methods

-DNA extraction

Extraction of DNA from soft tissues and bones
was performed by phenol-chloroform method. Bones were
firstly treated with UV light and then reduced into
mineralized powder using Mixer Mill and liquid nitrogen,
in order to let decalcification go faster. The bone powder
was then incubated at 37°C over night with TBE buffer
containing 10 mM TRIS-HCI, 10mM EDTA, 100mM NaCl,
39mMDTT, 2%SDS and 1mg of Proteinase K. Phenol-
chloroform extraction followed and purification of the DNA
in centrisep columns. DNA from blood samples was
extracted using QiAamp DNA Mini kit-Qiagen or Chelex
100 method.

-Polymerase chain reaction amplification

PCR amplifications of STRs were performed
using AmpFISTR Identifiler and Y-Identifiler kits (Applied
Biosystems), and Power Plex 16 and ESX-17 kits (Promega),
according to the manufacturers’ protocols. PCR products
were separated on a polymer substrate by capillary
electrophoresis with ABI 310 DNA Genetic Analyzer.

-DNA extraction, polymerase chain reaction
amplification of mtDNA and sequencing

Extraction of mtDNA from bones and blood was
performed by the phenol-chloroform method. PCR
amplifications of mtDNA, using 5 ng of template DNA,
were carried out in a total volume of 25 pl, consisting of
2.5 ul GeneAmp 10xPCR Gold Bulffer, 1.5 ul 25mM MgCl,,
2ul 2.5 mM dNTP mix, 2pul 5uM forward amplification
primer, 2 pl 5uM reverse amplification primer and 0,5 pl of
AmpliTaq Gold DNA polymerase. The PCR primers and
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reaction conditions for hypervariable region I (HV1) and
hypervariable region 2 (HV2) have been described
previously.’ To ascertain amplification, the PCR products
with each primer set were separated in 2% agarose gel
and stained with ethidium bromide. Sequencing was
performed with forward and reverse primers, using BigDye
Terminator Cycle sequencing kit v.1.1. Sequencing results
from human remains and supposed relatives were
compared with each other and with the Anderson’s
sequence ® using SeqScape sequencing software.

-Statistical analysis

To determine the real belonging of the dead
subjects to the respective supposed families, a calculation
for “kinship” with different scenarios using DNA View
software was performed. DNA View software is specialized
software for forensic DNA analysis, which calculates the
frequency of analyzed STR alleles of the samples in
comparison to frequency of STR alleles in Macedonian
population and accordingly different statistical percent is
obtained, which is always over 99.9% in cases of positive
identification.

Results

In nine of ten cases, nuclear DNA was analyzed,
and the amplification was performed using AmpFISTR-
Identifiler kit (Applied Biosystems) or Power Plex 16 kit
(Promega) (Figurel). In all of these cases, blood samples
from supposed relatives were analyzed using the same
method and kits for DNA amplification. In eight of these
nine cases, including one putrid body, three cases of
burned bodies, one baby and three cases of skeletal human
remains, DNA identification was positive, with accuracy
of more than 99.9%, so the identity of the unknown
deceased person was proved; only in one case of unknown
baby, the supposed mother was not the mother of the
baby, and the identification was negative. In three cases
where DNA profile of the human remains showed male
profile and the relatives for comparison were also male,
additional Y STR typing was performed (Figure 2): in the
first case, DNA profile of the body was compared to DNA
profile of the supposed brother of the deceased and the
statistical analysis of their connection showed 99.9%
probability. Y STR profiles were identical; in the second
case DNA profile was compared to DNA profile of the
brother and father of the deceased and the statistical value
for the probability of their connection was 99.9999%, their
Y STR profile was the same; in the third case DNA profile
was compared to DNA profile of the brother and father of
the deceased and the statistical value for the probability
of their connection was 95.1 % and with additional Y STR
typing the statistical value for their connection was
99,98%.

In one case of identification DNA profile of the
body which showed female profile was compared to the
supposed parents. From 15 analyzed loci with AmpFISTR-
Identifiler kit, there was a difference between the mother
and the daughter in one locus. Even though the statistical
value for connection between the daughter and her
parents was high, another kit for amplification of autosomal
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Fig. 1. Amplification of DNA extracted from 2-year-old Fig. 1. (continued)

bone from a man who was Killed and buried in the forest.
DNA was amplified with the PowerPlex 16 kit.

STRs with additional five loci was included (ESX-17,

== - Promega). The connection was proved.
S —— In another case, where nuclear DNA was highly degraded,

mtDNA was extracted from bone sample of the femur and
mtDNA sequence was compared to mtDNA sequence from
blood sample of the presumptive mother. Mother-child
In comparison with
Anderson’s sequence, three substitutions were observed

T - el : relationship was confirmed.

for hypervariable region 1 (HV1) (Table 1).

For hypervariable region 2 (HV2), in comparison
to Anderson’s sequence, two substitutions, one deletion

and one insertion were observed (Table 2).

Fig. 2. Y STR profile from the same bone remains

Table 1. Mitochondrial DNA sequences: Hypervariable region 1 (HV1)

HV1 (base position 15997-16401)

16223 16298 16327
Anderson’s reference C T C
Bone sample T C T
Presumptive mother T C T

Table 2. Mitochondrial DNA sequences: Hypervariable region 2 (HV2)

HV2 (base position 29-408)

Anderson’s reference 73 249 263

A A A
Bone sample G X G
Presumptive mother G X G
X, deletion

315.1
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Discussion

Common methods for identification of human
corpses, such as forensic anthropology, fingerprint and
odontology, were insufficient for identification in our
presented cases because of the state in which the bodies
were found (burned, decomposed or skeletal remains);
hence, identification based on the analysis of DNA was a
method of choice. The results obtained showed that
statistical calculation in most positive identification was
with high probability (more than 99.9%). Statistical
accuracy depends on available relatives used for
comparison and their genetic connection to the deceased.
If they are first degree relatives and if more than one relative
is used for comparison, then statistical value for likelihood
ratio of their connection will be higher. But in some cases,
where a mutation in one locus is considered, DNA typing
with different kits, including additional loci are preferred,
so the accuracy of the results is increased. Or, if the tested
sample for autosomal STRs shows male profile and if the
comparison is made with male relatives, then Y-STR typing
could be used to assist in establishing kinship with bigger
probability of connection. In one of the presented cases,
using autosomal STR profiling for identification, statistical
value for probability of connection was 95.1%, because
the percentage also depends on the frequency of the tested
alleles in the allele pool of the population. By including Y
STR typing, it was increased to 99.98%. Additional
identification technique based on analysis of DNA is
mtDNA typing, which advantage over nuclear DNA typing
is the high copy number of mtDNA per cell ’. Therefore, it
is amethod of choice when the amount of extracted DNA
from a sample is extremely low or when the extracted DNA
is significantly degraded, as was in one of our cases. The
conclusion is that DNA profiling is a supreme technology
in human identification, and with complementation of
different DNA methods the accuracy of the results is
higher.
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MPOTHOCTUYKA MOK HA HOPMAJIHA CIIEKT MUOKAPIHA MEP®Y3UOHA
TOMOCHUHTUTPA®UIA KAJITAIIMEHTHU CO U BE3 KOPOHAPHA APTEPUCKA BOJIECT
Basnykuc Mapwuja
J3Y YauBep3uTeTcKa KIMHNKA 32 KapAUOJIOrHja, MenunnHCKY (pakynTeT,

Yuusepauret Cs. Kupun u Metonnj, Ckonje, Makenonuja

N3Banok

MuoxapaHIOT KpBeH IIPOTOK MOXKe Jia ce 3rojeMu o 6a3MYHUTE HUBOA BO CUTYyalMH HA 3rojieMeHa
no6apyBayka, WId Ipy 3rojieMeHaTa HoHy/ia. 3rojieMyBatkhe Ha MUOKapAHaTa KUCIOPOHa ToGapyBayKa MOXKe
J1a € IPOBOLIMPAHA CO HAIIOP MJIM MHOTPOIIMYHU areHCH-100yTaMuH. [pyr HauKH € 3rojieMyBarbe Ha MUOKAPAHOTO
CcHaOyBame CO KUCIIOPO/, CO KOPUCTEH¢ Ha KOPOHApHA Ba30UIaTaTOPU: aIEHO3HH U JUIUPUAAMOJI.

Crioco6HOCT 3a 3rojieMyBamhe Ha IPOTOKOT Ha KPB HAa MUOKApAOT € pe3ylTaT Ha IIOCTOEHETO Ha
KOpoHapHaTa npoTtoyHa pe3epBa (CFR) - kamauuTeToT Ha KOpOHapHaTa LMpKylanyja fa ce IUpHU IpU
3rojieMyBalbe Ha MUOKapAHUTE MeTaboJIHU TOTpedu, a MOXe Jia ce U3pa3u Kako pa3iuka noMery IpoTokoT
IpY MaKCUMaJTHa XUIIEPEMIja i MPOTOKOT BO MUPYBam-e (Ga3allHu YCIOBH).

ITocrojaT HEKONIKY MHBa3UBHU U HEMHBA3MBHU MeTOAU Ha ofipenyBabe CFR. [JonnepoBara TeXHUKa Ha
“>)KMua” e nmpBaTa MHBa3MBHA MeTOJAa Koja Halujga KiauHuuka npuMmeHa. I[IET-no3uTpoH emucumoHaTa
ToMorpaduja e 371aTeH CTaHAapy LITO MOXe Aa 00e30e/11 alCoIYTHO MEPEhe Ha IPOTOKOT Ha KPB HA MUOKapAOT
Ha OfIMOD U 3a BpeMe Ha MaKcuMaiiHa xunepemuja. Exokapauorpadgckure TeXHUKH , KaKO LITO ce: KOHTpacTHaTa
exokappuorpaduja, [lomep “harmonic imaging” (HPDI), maraeTHa pe3onanna (MPI), u BazogunataTopauTe
muokapaHo nepdysuonu crynun (MITC CITEKT), nmpetcraByBaat e off majeTaTa Ha HEMHBa3UBHU METO/IH
Ha BU3yeau3aliyja KoM OBO3MOXKYBAaT Bl BO MUOKAapPAHUOT KPBEH IPOTOK ¥ KOPOHApHATAa IPOTOYHA pe3epBa.
Ho cenak, He HOCTOM J1IECHO IPUMEHIINBA, IHIUPOKO pacIpOoCTpaHeTa KIIMHIUYKY JOCTallHAa METO/Ia 32 MEPEHE Ha
KOpOHapHaTa IPOTOYHA pe3epBa.

Mepemwe Ha CFR e BaxkHO (Mepeme co Bazommiatatopen CITEKT MIIC), 6unejku oBO3MOKyBa
HEMHBa3MBHA NPOLEHKA Ha KOpOHapHaTa MPOTOYHA pe3epBa U faBa 3rojieMyBauka AMjarHOCTHYKA U
IPOTHOCTUYKA BPEAHOCT HA AMjarHOCTUYKM U MPOTHOCTUYKYU BPEAHOCT Ha MOAATOLMTE 32 PErHOHATHHUOT
MHUOKapJIeH KPBEH IPOTOK.

Bo knmanuKaTa npakca yecto HaugyBame Ha cutyanuu kaje CITEKT MIIC crynujata e HopmanHa, a
MIOCTOM TEIIIKa IIOBEKEeCcaJOBHA aHTHOTpaCKM MOTBpAieHa KopoHapHa apTepucka 6onect (KAB), m HacipoTn
TOa, CUTyalnu BO Kou fieTekTyBame nepdysnonn abnopmanaoct Ha CITEKT MIIC cryaujata, a naiueHTATE
ce 6e3 3HavajHa anrnorpadcku gecpuanpana KAbB. Kako Moxkeme fja ru nHTEpIpeTHpamMe OBre Haoau?

Kayunu 360poeéu: KopoHapeH KpBEeH IPOTOK, KOpOHapHAa MPOTOYHA pe3epBa, MIOKapIHa Nepgy3noHa
TOMOCHUHTUTpaduja

PROGNOSTIC POWER OF NORMAL SPECT MUOCARDIAL PERFUSION TOMOSCINTIGRAPHY IN
PATIENTS WITH AND WITHOUT SIGNIFICANT CORONARY ARTERY DISEASE

Vavlukis Marija

PHO University clinic for cardiology,University St. Cyril and Methodius, Medical Faculty, Skopje

Abstract

Myocardial blood flow can be increased from the baseline levels in the situations of increased demand, or by
increased supply. Increasing of myocardial oxygen demands may be provoked by exercise or inotropic agents-
Dobutamine. Other way is to increase myocardial_oxygen supply, using coronary vasodilators: adenosine and
dipyridamol.

Capability for increasing of myocardial blood flow is a result of existence of coronary flow reserve (CFR) - the
capacity of the coronary circulation to dilate following an increase in myocardial metabolic demands and can be
expressed by the difference between the hyperaemic flow and the resting flow.

There are several invasive and noninvasive methods of determining CFR. The Doppler wire technique was the
first invasive method used clinically. PET-positron emission tomography is the gold standard that can provide absolute
measurements of myocardial blood flow at rest and during hyperemia. There are also echocardiography-based techniques
such as intravenous myocardial contrast echocardiography with harmonic power Doppler imaging (HPDI), Magnetic
resonance imaging, and vasodilator MPI SPECT. But steal; there isn’t any easy to use, widespread, clinically available
method for measuring of CFR.
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Measuring of CFR is important (measurement with vasodilator SPECT MPI), as it provides noninvasive
assessment of CFR and adds incremental diagnostic and prognostic value to the information already provided by the

assessment of regional myocardial perfusion?

In the clinical practice there are often situations of normal perfusion scans in patients with severe multivassel
coronary artery disease (CAD), and as opposite to this, situations in which perfusion scan abnormalities were found
in patients without angiographicly significant CAD. How can we interpret these findings?

Key words: coronary flow, coronary flow reserve, myocardial perfusion tomoscintigraphy

Introduction

Normally, coronary blood flow can increase
approximately four-to-six fold to meet increasing
myocardial oxygen demands. This effect is mediated by
vasodilatation at the arteriolar bed, which reduces vascular
resistance, thereby augmenting flow. The coronary flow
reserve (CFR) represents the capacity of the coronary
circulation to dilate following an increase in myocardial
metabolic demands, and can be expressed by the
difference between the hyperaemic flow and the resting
flow (figure 1).

Fig. 1. Schematic representation of coronary flow velocity
profile obtained with transthoracic Doppler of distal left
anterior descending coronary artery: in diastole the flow
velocity is higher than in systole. Rigo Cardiovascular
Ultrasound 2005, 3:8. doi:10.1186/1476-7120-3-8

Gould revisited: 30 years later

Fig. 2. Relationship between the true increments of the
flow signal obtained with the currently available
imaging techniques. Modified from Gould KL, ref.1.

On the abscissa is represented different narrowing of the
coronary vessel. Rigo Cardiovascular Ultrasound 2005 3:8;
doi:10.1186/1476-7120-3-8
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In 1974, Lance K Gould proposed the relationship
between the anatomic condition and behaviour of coronary
hyperaemic flow (figure2), whereby an inverse curvilinear
relationship exists between the narrowing of lumen of
coronary artery and hyperaemic capability, up to a
completely abolished coronary reserve for stenosis >90%.
Similar condition is present in highly selected series of
patients with single vessel disease, no myocardial
infarction, no coronary collateral circulation, normal
baseline function, no left ventricular hypertrophy, without
evidence of coronary vasospasm, and off therapy at the
time of testing. Such situation rarely can be found in
everyday clinical practise, where many variables can
modulate the imperfect match between epicardial coronary
artery stenosis and coronary flow reserve, such as: the
geometric characteristics of the stenosis, the presence of
coronary collateral circulation, the micro vascular
component of coronary resistance, the presence of left
ventricular hypertrophy modulating the myocardial extra
vascular component of coronary resistance, the viable or
necrotic state of the myocardium distal to the stenosis,
the presence of coronary macro vascular or micro vascular
spasm, and, last but not least, the presence of concomitant
anti-ischemic therapy. (1, 2)

Myocardial blood flow can be increased from the
baseline levels in the situations of increased demand (more
physiological way), or by increased supply. Myocardium
is extremely efficient in extracting oxygen from blood. The
increase in myocardial oxygen demand and consumption
leads to increase of myocardial blood flow and hyperemia.
Increasing of myocardial oxygen demands may be
provoked by exercise or inotropic agents-Dobutamine.
Other way is to increase myocardial oxygen supply, using
coronary vasodilators: adenosine and dipyridamol.

Since 1970s and 1980s, when researchers proved
that vasodilators increase coronary blood flow 3 to 5 time
above baseline in normally perfused myocardium, these
agents were and are widely used as pharmacologic
stressors in myocardial perfusion tomoscintigraphic
studies (MPI SPECT).

While the mechanism of inducing ischemia by
effort (or pharmacologic mimicking of effort), is well known,
there are several possible mechanisms of ischemia induced
during vasodilator infusion. (3, 4, 5)

Mechanisms of ischemia during pharmacologic
vasodilator stress
v Coronary steal

In patients with severe coronary artery disease
(CAD), development of collateral vessels provides
maintenance of resting blood flow. Vasodilator causes
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paradoxical ischemia in the territory of significant coronary
stenosis when the myocardium is dependent on collateral
flow. It’s a situation in which regional myocardial blood
flow decreases below the baseline level because of
vasodilator- induced fall in pressure and resistance in the
conductance arteries that supplies the collateral vessels.
v Relative coronary steal

This is a situation of decreased endocardial to
epicardial flow ratio, because of the absolute decrease
of the blood flow in subendocardial layer, as the result of
the much greater vasodilator capacity in the epicardium.

These are the two mechanisms of induced
ischemia during vasodilator infusion in the presence of
collaterals. Other mechanism is occurrence of ischemia
without overall reduction in transmural flow, probably as
a result of abnormal flow reserve in the absence of
significant stenosis. (5)

Coronary flow reserve (CFR)

Coronary flow reserve is the amount of additional
blood flow that can be supplied to the heart over baseline
blood flow (coronary flow in basal resting conditions).
There are several terms used to describe CFR:

v Absolute flow reserve is the ratio of blood flow
during maximal hyperemia in a stenotic artery to
blood flow in the same artery during resting
conditions.

v Relative flow reserve is the ratio of hyperemic
flow in a stenotic artery to hyperemic flow in
another normal artery.

v Fractional flow reserve is the ratio of hyperemic
flow in a stenotic artery to the maximum achievable flow
in the same artery if it was normal.(/,6)

Methods of determining CFR

There are several invasive and noninvasive methods
of determining CFR. The Doppler wire technique was the
first invasive method used clinically, and there is also the
pressure-derived fractional flow reserve. PET-positron
emission tomography is the gold standard that can provide
absolute measurements of myocardial blood flow at rest
and during hyperemia. There are also echocardiography-
based techniques such as intravenous myocardial
contrast echocardiography with harmonic power Doppler
imaging (HPDI), Magnetic resonance imaging, and
vasodilator MPI SPECT. But steal; there isn’t any easy to
use, widespread, clinically available method for measuring
of CFR. (1, 6)

Why measure of CFR is important (measurement
with vasodilator SPECT MPI)

Does the noninvasive assessment of CFR provide
incremental value to the information already provided by
the assessment of regional myocardial perfusion?

In the clinical practice there are often situations of
normal perfusion scans in patients with severe multivassel
coronary artery disease (CAD), and as opposite to this,
situations in which perfusion scan abnormalities were
found in patients without angiographicly significant CAD.
How can we interpret these findings? (7)

Ragosta refers 18% of 143 patients with
angiographicly confirmed three vessel disease who have
had normal MPI perfusion finding. It is well known fact
that SPECT MPI techniques are based on the principle of
relative flow reserve so the absence of normal vascular
territory will lead to balanced ischemia. In such situations
measurements of the coronary flow reserve (CFR) should
clearly be abnormal. Other, not less important reason is
the use of antianginal medications. Their use lead to
reduction of ischemic burden, and therefore it may be the
reason for diminish sensitivity of the MPI perfusion study.

Coupling of perfusion and CFR assessment may
also identify patients with abnormal flow reserve resulting
from abnormalities of the coronary microcirculation in
the absence of an epicardial coronary stenosis. Such
conditions can result in anginal syndrome as well as lead
to ventricular dysfunction, and abnormal MPI study in
the absence of angiographicly significant CAD.

There are several situations that can result in
abnormal CFR in the absence of angiographicly
significant CAD such as: after myocardial infarction, left
ventricular hypertrophy, hypertensive heart disease, end
stage renal disease and diabetes mellitus. These are
situations with confirmed existence of endothelial
dysfunction, which may be the reason for finding MPI
perfusion abnormalities in the absence of angiographicly
significant CAD. (7) Reduced coronary flow reserve is
one of the earliest abnormalities associated with coronary
artery disease. The same situation can be found in
hypertensive patients with or without left ventricular
hypertrophy, even in asymptomatic middle age
hypertensive patients without left ventricular
hypertrophy. Also, reduced coronary flow reserve is well
known in patients with traditional risk factors, especially
dislipidemia and diabetes. Patients with micro vascular
dysfunction such as those with dilated and hypertrophic
cardiomiopathy have impaired CFR. An impairment of CFR
allows us to identify those patients with a worsening
outcome and therefore represents an important guide to
the efficient management of these patients. (/, 3)

Prognostic implication of normal MPI study in
patients with angiographicly documented CAD

We will focus our attention to situations with
preserved CFR and normal MPI perfusion studies in the
presence of documented pathologic result of coronary
angiography. As we know this method is a benchmark for
evaluation of other noninvasive diagnostic techniques,
because it gives not only diagnostic information, but also,
what is more important prognostic information. Schulman
find that the number of diseased coronary vessels predicts
survival during long-term follow up. Randomized trials as
Veterans Administration Cooperative Study of Coronary
Artery Surgery (CASS) and European Coronary Surgery
Trial demonstrated that the effectiveness of medical
treatment and benefit of CABG in patients with CAD could
be predicted with coronary angiography. We now know
that MPI SPECT can give us same, if not better prognostic
information than coronary arteriography. Introduction of
MPI SPECT in 1980s in the so cold diagnostic era was in
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the purpose of diagnosing CAD. Prognostic application
of the method was introduced with its furder technical
development, especially since 1990s with ECG-gating of
the studies what allowed same time evaluation of
myocardial perfusion and left ventricular function in resting
and stress conditions. Long-term follow up studies have
showed the lowest risk of cardiac death (CD) and
myocardial infarction (MI) in patients with normal
perfusion findings (<1% CD/MI early), even in the
presence of angiographicly documented CAD. With the
increasing of the abnormality of the study, there was
increased incidence of major (CD/MI) and minor
(revascularization etc) cardiac events. Authors like Abbott,
Klodas et al., tried to identify the reasons for different
prognosis inside the group of patients with normal MPI
study, and to find out whether there is other prognostic
information that may identify patients with CAD in this
group, who are candidates for adverse cardiac events.
Eagle concludes that patients at highest clinical risk
remained at high risk even in the absence of reversible
perfusion defects. Patients, who were enabled to perform
optimal exercise, had anginal pain during the test or had
achieved low workload, had worse prognosis than others.
Patients who undergo vasodilator stress testing because
of inability to perform exercise are patients at higher risk.
In the study of more than 10000 patients with MI treated
with thrombolysis, the six-month mortality rate was 0,9%
in patients with normal and 1,5% in patients with abnormal
maximal test, and 7,1% in those who couldn’t perform
exercise. Between patients with normal vasodilator stress
MPI SPECT study, those who were in high risk group by
clinical risk assessment before MPI, had 2-3 times higher
rate of CD/MI. This means that clinical data are powerful
prognosticators. In different studies Abbot and Klodas
found similar results. Patients with ischemic ECG changes
after vasodilator infusion were predominantly elderly
women with angina, diabetes and other risk factors for
CAD. Although an ischemic ECG response to vasodilator
stress with normal MPI was uncommon, occurring in 0, 9
to 2% of patients, these patients were found to have
increased risk for CE. During the mean follow up of 2-3
years, the rate of CD/MI was 4 to 5% per year. In the
group of age and gender matched patients with normal
MPI and without ischemic ECG response, Abbott found
les than 1% of CD/MI early. In his study, one quoter of
this group of patients underwent coronary angiography
and significant CAD was found.

There are other studies that support the concept
that high-risk patients (patients with angina and diabetes,
older patients) with normal MPI perfusion study remain
in moderate risk. Hachamovitch found that patients with
normal exercise had 0, 3% annual risk of CD/MI if they
have low or intermediate Duke Treadmill score. He also
found early risk for CD/MI of 0, 5% in patients with normal
MPI study and without ischemic response, is up to 2, and
5% in patients with combination of CAD, anginal pain
and resting ECG abnormalities. (10)

Calnon, in the study with Dobutamine SPECT MPI
found 1,5% early risk for CE in high risk patients with
normal MPI and ECG response, while events rate increased
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up to 7,8% in group of patients with ischemic ECG
response.

Myocardial perfusion SPECT is useful for further

risk-stratification of patients with suspected CAD. The
abnormal scan result (SSS > 3) is discriminative for
subsequent cardiac events only in the groups with an
intermediate to high pre-test probability of CAD. The
salient result is that normal scan results portend a benign
prognosis independent from the pre-test probability of
CAD. (8)
Both exercise MPI and exercise echocardiography has high
NPVs for primary and secondary cardiac events. The
prognostic utility of both modalities is similar for both men
and women. (9)

These findings leads us to conclusion that in the
presence of high clinical risk for CAD and adverse
reactions and ischemic ECG response to exercise or
pharmacologic stress, there is high probability of CAD
even in the presence of normal MPI perfusion finding.

But, we also mustn’t forget other non-perfusion
parameters acquired from MPI SPECT gated study as:
dilated ventricular cavity, reduced left ventricular ejection
fraction in rest, and further decrease after stress (reduced
contractile reserve), increased left ventricular end-systolic
volume, increased lung uptake, that are strong indicators
of severe CAD in the presence of normal MPI perfusion
study. (7, 8, 9, 10)

Instead of conclusion: Clinical implication and
prognostic role of coronary flow reserve

The additional diagnostic value of measurement
of coronary flow reserve with different diagnostic methods
is represented by the possibility of monitoring different
heart pathologies objectively and thereby obtaining
important functional information over time in patient
follow-up. Although the importance of the prognostic role
played by stress-echo in patients with coronary artery
disease has been demonstrated, there has also been
emphasis on how the presence of ant ischemic therapy at
the time of testing can heavily modulate the predictive
value of pharmacological stress-echo. In fact, a positive
test in therapy is more prognostically malignant, and a
negative test less prognostically benign. The potential
prognostic role of coronary flow reserve has recently been
tested in predicting different clinical situations through
invasive and non-invasive approaches. In particular, it
has been demonstrated that the patency over time of
coronary vessel disease after coronary angioplasty (PCI)
can be accurately predicted by evaluating the functional
status of the revascularized coronary artery just after the
procedure. Recently, we have emphasized the added
prognostic role of an impairment of CFR despite normal
wall motion contractility during combined dipyidamole
stress-echo: these patients showed a worsening outcome
during a mean follow-up of 24 months.

A forder important application of CFR is as a
good predictor of adverse events regarding the
relationship with left ventricular remodelling after anterior



Vavlukis M. Prognostic power of normal spect muocardial perfusion tomoscintigraphy

Farfrme s tergene 1

A Vel W i
Tearisls sy b
Brgemal @ mem

Frg o

Fig. 3. The classical ischemic cascade, triggered by
coronary vasospasm and/or epicardial stenosis. The
various markers are usually ranked according to a well-
defined time sequence.

Rigo Cardiovascular Ultrasound 2005 3:8. doi:10.1186/
1476-7120-3-8

myocardial infarction treated with coronary angioplasty.
In patients with coronary microvasculature dysfunction
such as dilated and hypertrophic cardiomyopathy, an
impairment of CFR allows us to identify those patients
with a worsening outcome and therefore represent an
important guide to the efficient management of these
patients. Theoretically, and on the basis of the classic
and alternative cascade (figure 3), coronary flow reserve
information can be especially helpful for mild to moderate
stenosis (capable of reducing flow reserve, but to sub
ischemic levels) and in identifying patients with micro
vascular disease (reduced flow reserve and normal

coronary arteries).

Coronary flow reserve: a new diagnostic power

When evaluated with intravenous myocardial
contrast echocardiography with harmonic power Doppler
imaging, the use of CFR as a “stand-alone” diagnostic
criterion suffers from so many structural limitations as to
make it little more than an academic somersault: firstly,
only LAD is sampled (when echocardiography is used);
secondly, the coronary flow reserve cannot distinguish
between micro vascular and macro vascular coronary
disease. Therefore, it is much more interesting (and
clinically realistic) to evaluate the additive value over
conventional wall motion for LAD detection. The
assessment of CFR adds sensitivity for LAD disease —
with a modest loss in specificity. In reality, the inherently
quantitative information of LAD flow reserve allows a
stratification of the response, integrating many different
tests into one: greatly reduced CFR (<1.5) yields
extraordinary specificity whilst mildly reduced CFR (<2.0)
offers outstanding sensitivity.

When evaluated with vasodilator MPI SPECT again
distinction between micro vascular and macro vascular
coronary artery disease can’t be accomplished.
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I'TOMEPYJAPHU BOJIECTUKAJ IEIIA BO PEITYBJIMKA MAKEJTOHUJA
JOKYMEHTUPAHU CO BYBPEXHA BUOIICUJA
Haynosa TumoBcka CunBana, Kysmanoscka [, llaxmazosa E
YHuuBep3urercka Knunuka 3a getcku 6onectu, Menuuacku akyaret, Y ausep3utet “Cs. Kupni u Metonu;”-
Ckomje

N3Banok

Hen: ga ja yTBpAM yecToTaTa W CTPYKTypaTa Ha TIIOMepylapHUTe 3ab0iyBama Kaj AeTcKaTa
nomynanuja Bo P.Makenonnja, ¢popmupajku 6a3a Ha IMOATOIM Kou OW ce KOpPHUCTelle BO MOHATAMOIITHH
UCTpaKyBama.

Marepujan u meronn: Co oBaa crynnja Gea eBayHpaHU NAIMEHTH Ha IETCKa BO3PacT KOU BO
nepuofoT off janyapu 1996 go nekemBpu 2008 roguHa Gea ieKyBaHM Ha Y HUBep3uTeTckaTa KimmHnka 3a
AeTcKu OOJIECTH IO AWjarHO3a TIIoOMepYyIoHedpuTHC, IOKyMeHTHpaH co OyOpeskHa 6morcrja. [lenarta co
riioMepyiapHa 60JeCcT UCKIYINBO ce pedpepupaaT Ha YHuBep3uTeTckaTa KiimHika 3a eTcKu 60JIeCTH BO
Ckormje KOja € efuHCTBEH, ClleNjau3upan, TepUuepeH IeHTap 3a nefaujaTpucka Hedpoiormja Ha
TepuTopujara Ha Pery6nmka Makenonuja. OnTyka, IpuKaskaHATE pe3ylITaTh BO OBaa CTyAHja ce pehepeHTHH
3a meilaTa TePUTOpHja Ha HamaTa 3eMja. [Ipm m3paGoTkara Ha CTyAHjaTa T KOPHCTEBME MOAATOLNTE Off
nucTopujata Ha 60JecTa, XNCTOJOMKAOT ¥ IMYHOTIATOJIOIIKNOT HAOJ off 6yOpeskHaTa 6uoricyja.

Pesyararn: Co oBaa ctynujata 6ea 06paboTeHH BKYIHO 82 nmauueHTH 1o 15 ropuiiHa Bo3pacr, co
cpenmHa BpegHOCT 8.59+3.9 ropunu. [IpuMapHu riioMepysoHepuTucu peructpupasMe Kaj 65(79% )naena, a
cexkyHmaphuu Kaj 17(21 % )mena. Hajuect maToXucTosI0MIKu HAof| Kaj IpUMapHATE TIIOMEPYJIOHe(ppUTHCH Oellie
He(pUTHCOT CO MUHMMAJHU MMPOMEHU TpojaBeH Kaj 35% mnamuentu. [loToa crefea manueHTUTE CO
Me3aHruonposudepaTuseH riaomepynonedputuc (17% ), umynornobynun A vHedgponatuja(14% ), pokanna
W cerMeHTajHa riaoMmepynockiepo3a (12%), MemOpaHo3eH TriaoMepyiaoHedputuc(8% ),
MeMmebpaHonponugepaTuBeH riiomepyiaonedputuc(3% ), kpecueHTeH rinomepyionedputuc(3%) u
NOCTHH(EKINO3€EH IIOMEPYIOHEe(PPUTHUC PETUCTPUPAH Kaj 8§ % ManmeHTH, aKO I'o BKIyIUMe BO TpyIaTa Ha
NpUMapHH riroMepynoHegputrcy. HajuecT maTOXUCTONOMIKY HAOT Kaj CEKYHAAPHUTE TIIOMEPYIOHE(PPUTHICH
6emre Hoenoch Schonlein cuagpom/Hedponatuja npojaBeH kaj 59% nanweHTH, a MOTOA cliefiea JIymyc
Hedponatuja (29% ) u Annopt cuaapom (12%).

3aknywyoun: [logaTounuTe KOM ce Mpe3eHTUPAHHW BO OBaa CTyAWja TM OTCIMKyBaaT

crienn(UKATE HA TIIOMEpPYIIapHUTE 3a00iIyBamka Kaj IeTcKaTa moryianyja Bo HamaTa 3aMja. OBre Haou
6ea criopeficHr co HAaOUTe MPE3eHTUPAHU BO APYTHU SIAAEMUAOIONIKY CTYUH, ¥ ICTATE IOKakaa CIIMIHOCT
BO 329Y€CTEHOCTA Kaj eIHN CTY/INH, a Pa3IIKHOCT Kaj Apyru crypun. [IpeTocraByBame fieka THE pa3TMIHOCTH
HajBEpOjaTHO Ce JOJKAT Ha MOCTOCHETO Ha pa3iIMmyHaTa CEJEKTHPAHOCT Ha TAlWEeHTUTE, OMHOCHO Ha
MOCTOCHH-ETO HA PA3INYHI KPUTEPUYMU 32 pealm3npame Ha OyopeskHaTa 6uorncuja. OBaa cTyimja ja moKaxKyBa
BasKHOCTA OJf TOCTOCH:-¢ Ha peTHOHAJICH PEeTUCTEep 3a IIIOMepyIapHH 3a00yBama Kaj IeTCKaTa IonyJianyja.
Kayunu 360poeu: enuneMIooryja, rIIoMepylIoHe)puUTHICH, PETUCTED, ela, 6yOpeskHa 6rorichja

BIOPSY-PROVEN CHILDHOOD GLOMERULAR DISEASE IN REPUBLIC OF MACEDONIA
Naunova Timovska Silvana, Kuzmanovska D, Shahpazova E
Clinic of child disease, Medical faculty, University ”Ss Cyril and Methodius”, Skopje, R.Macedonia

Abstract

Objectives: This study aimed to determine glomerular disease frequencies in Macedonian children and it
represents the basis for future studies.

Methods: All native renal biopsies (January 1996 to December 2008) were reviewed, but only glomerular
diseases were analyzed. The diagnosis of each case was based on histological, immunopathological and clinical
features. As University Pediatric Clinic in Skopje is the only pediatric nephrology centre in the country, the results of
this study relate to the whole country.

Results: A total of 82 patients under 15 years of age (mean age 8.59+3.9%) were included in the study. Primary
glomerular diseases were diagnosed in 65 biopsies (79%) and secondary in 17 (21%). The most common primary
diseases were minimal change disease (35%), mesangioproliferative glomerulonephritis (17%), immunoglobulin A
nephrotathy (14%), focal and segmental glomerulosclerosis (12%), membanous glomerulonephritis (8%),
membranoproliferative glomerulonephritis (3%), crescentic glomerulonephritis 93%). Postinfectious glomerulonephritis
represented 8% of the diagnoses if included primary glimerulonephritis. In the group of secondary glomerulonephritis
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was Henoch Schonlein nephritis corresponded to 59% of the entire series and lupus nephritis to 29% . Alport

syndrome was found in 12%.

Conclusions: The distribution of glomerular diseases in the pediatric age group in R. Macedonia is similar to
that described in other countries with some differences. This study illustrates the importance of having a regional

register for renal diseases in children.

Key words: epidemiology, glomerulonephritis, Register, children, renal biopsy

Introduction

In the last few years the knowledge of glomerular
disease as heterogenic group of diseases where the
glomeruls are primary attected are improved because of
renal biopsy. It enable to make possible to learn more
about the structure of glomerular disease that has
diagnostic, prognostic and therapeutic significance->?.

Classification of World health
organization (WHO) based of the structure alteration of
glomerular disease divide them in two groups: primary
disease (where the kidney is only affected organ with
pathological process) and secondary disease (where the
kidney in one of the most affected organs in multisistemic
diseases) @.

Aim of the paper

Table 1. Classification of primary glomerular disease
(WHO, 1982)

*Primary glomerulonephrites

*Minimal change disease

*Focal and segmental glomerulosclerosis

*Diffuze glomerulonephritisMembanous
glomerulonephritis

*Proliferative (mesangioproliferative,

membranoproliferative type 1,2,3, crescentic
glomerulonephritis)

*Nonclassificate glomerulonephritis

Table 2. Classification of secondary glomerular disease
(WHO, 1982)

*Secondary glomerulonephrites
*Glomerulonephritis of systemic disease
*Glomerulonephritisi of sistemic infection
*Glomerulonephritisi of vasculare diseases
(Henoch Schonlein nephritis, Periarteritis nodosa,

Wegener granulomatozis, HUS, Sklerodermia,
Nephroskleroza, Glomerular tromboza)
*Glomerulonephritisi of metabolic diseases
(Diabetic nephropathy, Amiloidosis)
*Hereditary nephropathy (Alport syndrome,
Congenital nephrotic syndrome,

Syndrome of teen glomerular basal membrane)
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The aim of this paper is to determine the
pathohistoligical characteristics of glomerular disease in
childhood.

Methods

This retrospective study a total of 82 patients-
children aged up to 15 and suffering glomerular disease
who, within the period 1996-2008 were treated at the
nephrology department at the University Paediatric Clinic.
We used data of medical history (detailed anamnesis,
clinical examinations, biochemical investigation) and
histopathological findings of kidney biopsy. The
histological diagnosis was established by kidney biopsy
done at the Clinic of nephrology controlled by ultrasound.
The biopsy material was examined at the institute of
Pathology using the method of light microscopy and
immunoluorescence, but in few cases we used electron
microscopy. Indication for kidney biopsy we observed
the recommendations of the European Society for pediatric
nephrology.

The diagnosis of each case was based on

histological, immunopathological and clinical features. As
University Pediatric Clinic in Skopje is the only pediatric
nephrology centre in the country, the results of this study
relate to the whole country.
For statistically analyze we applied the methods of
descriptive statistics and Chi-square test for one examplar
to colrealte the observe ant theoretic frequence. Statistical
significance was established set up for p<0.05 and p<0.01
levels. These data are show in tables and graphs.

Results

A total of 82 patients less than 15 years of age
(mean age 8.59+3.9year) were included in the study.
Primary glomerular diseases were diagnosed in 65
biopses(79%) and secondary in 17 (21%). The most
common primary diseases were minimal change disease
(35%), mesangioproliferative glomerulonephritis (17%),
immunoglobulin A nephrotathy (14%), focal and
segmental glomerulosclerosis (12%), membanous
glomerulonephritis (8%), membranoproliferative
glomerulonephritis (3%), crescentic glomerulonephritis
93%). Postinfectious glomerulonephritis represented 8%
of the diagnoses if included primary glimerulonephritis.
Statistical analysis showed the dominance of the minimal
change disease in the group of primary glomerular diseases
with statistically significance (p<0.01).
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Fig 1. Distribution of patients with primary
glomerulonephrites

MCD- minimal change disease

FSGS - focal and segmental glomerulosclerosis
MGN - membanous glomerulonephritis

IgAN - immunoglobulin A nephrotathy

MezPGN- mesangioproliferative glomerulonephritis
MPGN - membranoproliferative glomerulonephritis

Fig.2 shows the distribution of patients with
secondary glomerulonephritis: Henoch Schonlein
nephritis corresponded to 59% and lupus nephritis to
29% . Alport syndrome was found in 12%. Statistical
analysis showed the dominance of Henoch Schonlein
nephritis in the group of secondary glomerular diseases
with statistically significance (p<0.05).

O male
o female

1

Alports.

Fig 2. Distribution of patients with secondary
glomerulonephrites

Henoch Schonlein nephritis
LN - lupus nephritis
Alport s.- Alport syndrome

Fig.3 shows the distribution of patients with
primary glomerular diseases according to sex. Male sex
dominates at 17/23 patients with minimal change disease,
5/5 patient with membanous glomerulonephritis, 5/9
patients with immunoglobulin A nephrotathy and 2/2
patients with membranoproliferative glomerulonephritis.
The female sex is prevalent in at 14/17 patients with
mesangioproliferative glomerulonephritis and at 7/8
patients with focal and segmental glomerulosclerosis.
Statistical analysis showed the dominance of male sex in
patients with minimal change disease and the dominance

of female sex in patients with mesangioproliferative
glomerulonephritis is statistically significant (p<0.01).

Fig 3. Distribution of patients with primary
glomerulonephrites according to sex

MCD- minimal change disease

FSGS - focal and segmental glomerulosclerosis
MGN - membanous glomerulonephritis

IgAN - immunoglobulin A nephrotathy

MezPGN- mesangioproliferative glomerulonephritis
MPGN - membranoproliferative glomerulonephritis

Fig.4 shows the distribution of patients with
secondary glomerular diseases according to sex. The
female sex is dominate in at 6/10 patients with Henoch
Schonlein nephritis and at 4/5 patients with lupus nephritis.
The patients with Alport syndrome have equal number
according to sex. Statistical analysis showed that the
occurance of dominance of the female sex in patients with
Henoch Schonlein nephritis and lupus nephritis is
statistically significant (p<0.01).

Fig 4. Distribution of patients with secondary
glomerulonephrites according to sex

Henoch Schonlein nephritis

LN - lupus nephritis
Alport s.- Alport syndrome
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Tabl 3. Distribution of patients with glomerular diseases in corelation with diferent clinical presenatations
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1. ANS — acute nephritic syndrome
NS -  nephrotic syndrome
ANS/NS - acute nephritic syndrome/nephrotic syndrome
AKI - acute kidney injury
RH- recidivant hematuria
IP-  isolate proteinuria

2. MCD- minimal change disease

FSGS - focal and segmental glomerulosclerosis
MGN - membanous glomerulonephritis

IgAN - immunoglobulin A nephrotathy

MezPGN- mesangioproliferative glomerulonephritis
MPGN - membranoproliferative glomerulonephritis
Henoch Schonlein nephritis

LN - lupus nephritis

Alport s.- Alport syndrome

Tabl. 4 shows the distribution of patients with
glomerular diseases in corelation with diferent clinical
presenatations of the diseases. All (23/23) patients with
minimal change disease had nephrotic syndrom as a
dominant clinical presentation. Also, the nephrotic
syndrom was the dominant clinical presentation in the
patients with focal and segmental glomerulosclerosis
(62%), membanous glomerulonephritis (60%) and
mesangioproliferative glomerulonephritis (33%). The
patients with immunoglobulin A nephrotathy in 80 % of
the cases had recidivant hematuria as the dominant clinical
presentation. But in the patients with Henoch Schonlein
nephritis and lupus nephritis, nephritic syndrome combine
with nephritic syndrome was the dominate clinical
presentation. The most frequent clinical presentation in
the patients with Alport syndrome was recidivant
hematuria or isolate proteinuria.

Discussion

This study evaluated a total of 82 patients-
children aged up to 15 and suffering glomerular disease
who at the period of 14 years were treated at the University
Paediatric Clinic. All native renal biopsies (January 1996
to December 2008) were reviewed, but only glomerular
diseases were analyzed.

The midle age in the hole group of the patients
was 8.59+3.9 years with dominance of the older age.
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According to sex, male sex dominates in the group of
primary glomerular disease, but female sex dominates in
the group of secondary glomerular disease. This finding
is a result of dominance of male sex in the patients of
primary glomerular diseases with minimal change disease
and dominance of female sex in the group of secondary
glomerular diseases with lupus nephritis®¢".

We known that Alport syndrom has different
hereditary (autosomal resecive, autosomal dominante and
X binding). 80% of the patients have mutation in COL4AS5
gene which can be hereditary with X binding. The male
who have one x hromosome, one alternative copy of
COLA4AS gene is able to predict kidney injury. The female
(have 2 x genes) who have mutation of one copy of
COLA4AS gene usualy predict hematuria. The caracteristics
of this hereditary is that the fathers of these females can
not transmited disease to their sons(®. In our study we
dijagnosed only 2 cases with Alport syndrome, one boy
and one girl. We dont have informations about the way of
transmition of COL4AS5 gene in these families, so we can
not give general conclusion for Alport syndrom according
to sex.

The most frequent patohistological finding in
primary glomerular disease was minimal change disease
(35%). Similar finding published in the other stydies (>¢7,
as the study of Rivera where minimal change disease was
finding in 40%©.We already known that minimal change
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disease is one of the most frequent glomerular disease in
childhood, but great number of the patients are not
recomendet for kidney biopsy. Kidney biopsy are
predictetd for those patients who have unconvinient
prognostic scoor (increase values of urea and creatinin
from the beginning of the disease, hyperrtension,
hematuria, hipocomplementemia), as those who have
primary of secondary corticorestence. On the other hand,
Bazina and Naumovic in their studies published a different
findings where mesangioproliferative glomerulonephritis
dominates at 1/3 of the patients with primary glomerular
disease®!?, Covic in his study reports of the dominance
the membanous glomerulonephritis (30%) in primary
glomerulonephritis"".

These different reports most probably result from
the differences in selecting patients when setting
indication for kidney biopsy*!'¥. Henoch Schonlein
nephritis was the most frequent secondary
glomerulonephritis (10/17) with finding of focal and diffuse
mesangioproliferative glomerulonephritis on light
microscopic examination. Henoch Schonlein nephritis is
also frequent glomerular disease in childhood, usually with
good evolution. In acute faze of disease, prognosis is
determinate of finding in the gastrointestinal tract, but
following prognosis is determinate of finding in kidney "+
19, In the other studies lupus nephritis dominates in
secondary glomerulonephritis®!%12,

In our study all (23/23) patients with minimal

change disease have nephrotic syndrom as a domnanante
clinical presentation. Also, nephrotic syndrom dominantes
in the patients with mesangioproliferative
glomerulonephritis (12%), focal and segmental
glomerulosclerosis (8§ %), membanous glomerulonephritis
(4.5%). Similar finding published Rivera and Rychlik in
their stydies. So, Rivera reports that 39% and Rychlik
reports that 48% of patients with minimal change disease
have nephrotic syndrom as a dominate clinical
presentation'>!¥, Also, nephrotic syndrome is the most
frequent clinical presentation in the patients with
membanous glomerulonephritis as reports in the study of
Naumovic and in 40% of the patients with
membranoproliferative glomerulonephritis as reports in the
study of Bazina 10,
In our study 67% of the patient with immunoglobulin A
nephrotathy are clinically presented with recidivant
episodes of hematuria. Similar finding published Rivera in
his study where in more than half of the patients with
immunoglobulin A nephrotathy have recidivant hematuria
as a dominat clinical presentation®,

Patients with Henoch Schonlein nephritis and
lupus nephritis in 80 to 90% of the cases show combination
of nephritic and nephritic syndrome as a dominant clinical
presentation. Different finding published Rivera in his
study where nephrotic syndrom dominetes at lest than
half of the patients with Henoch Schonlein nephritis and
lupus nephritis.

Data presented in this study reflect the specifics
of glomerular disease in children population in our country.
This study illustrates the importance of using these results
for future clinical and epidemiological investigations and

also for using them by the health authority to create
preventive programs and health politics.
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the reference style as given in “Instruction to Authors”.

Note, that while the paper version of the manuscript must be presented in the traditional double spaced format, the
electronic version will be typeset and should not contain extraneous formatting instructions. Do not use tabs or extra
space at the beginning of a paragraph or for list entries. Do not indent runover lines in references. Turn off line
spacing. Do not specify page breaks, page numbers, or headers. Do not specify typeface.

Take care to enter “one” (1) and lower case “el” (1), as well as “zero” (0) and capital “oh” (O) correctly.

Please note the following conventions on dashes: Use a single hyphen with space before it for a minus sign, use
a double hyphen (with space before and after) to indicate a “long dash” in text, and a triple hyphen (with no extra
space) to indicate a range of numbers (e.g. “23-45").

Non-standard characters (Greek letters, mathematical symbols, etc.) should be coded consistently throughout the
text. Please make a list and provide a listing of the used codes.

Authors agree to execute copyright transfer forms as requested. Authors should express all measurements in
conventional units, with Systéme International (SI) units given in parentheses throughout the text. Conventional
units should be used in figures and tables, with conversion factors given in legends or footnotes.

In electronic manuscript submission text editor Word 6 or higher is recommended (editor T602 is possible). Text
should be aligned left (not justified), without hyphenation, without bullets, numbering and underlines, without extra
hard returns at the end of line (only at the end of paragraphs). One type of Word paragraph should be used throughout
the text. Word graphic experiments should not be used.
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Information for Authors

Word tables : do not use vertical lines, unless it is necessary. Provide tables as a separate file (do not place in text).
Excel graphs: provide as Excel file.

Word graphs : provide as a separate Word file (do not place in text!)

Table and graph legends should be provided separately at the end of the text.

Graphs should be processed for black and white print. Graphs printed on laser or ink printers could not serve as
templates— always provide original electronic files !

Figures : provide original or scan. Scan to 600-800 dpi ! — set to B/W or line art.
Figures — black and white photos — provide high-quality original or scan to 350 dpi !
Figures — color photos — provide high-quality original or scan to 350 dpi !

Figures scanned to 72 or 96 dpi are not suitable for print !

On principle, do not place scans in text ! Always provide original figures in tif or jpg format (with minimal compression).
Placing scan in Word text causes a loss of quality!

Figure legends should be provided as a separate text file.

Do not place figures in PowerPoint — this application is meant for presentations and it is not possible to use it as a
template for print !

Figures from digital camera should not be placed in text. Provide them in tif or jpg format (with minimal compression)!

Transciption of Macedonian Cyrillic Alphabet into English Latin

Aa Aa Hnu N n
b6 Bb b®» Nj nj
BB Vv Oo Oo
I'r Gg ITn Pp
on Dd Pp Rr
It Gg Cc Ss
Ee Ee TT Tt
XK x Zh zh Kk K k
33 Zz Yy Uu
Ss Dz dz (X)) Ff
Nu 11 X x Kh kh
Jj Jj I8 Ts ts
Kk K k Yy Ch ch
In L1 Il Dzh dzh
Jbm LL T Sh sh
Mwm M m

On the basis of ISO Recomandation R-9-1968 International List of Periodical Title Abbreviations (1970)
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EKCKIY3UBHA U3JABA 3A OBJABYBAIE HA ABTOPUTE KON ITIOAHECYBAAT TPY 1
ANEXCLUSIVE STATEMENT FOR PUBLICATION IS NESSESARY WHEN SUBMITTINGANARTICLE FOR
PUBLICATION

IToTBpayBaM jeka HUTY €[leH MaTepujall Off OBOj PaKOIMC HEe € NPETXOAHO 00jaBEeH WM JajieH 3a
o6jaByBam€ BO OMJIO KOj BUJI, OCBEH N3BaMIOK (arctpakT) o 400 360pa wiid moMasky.

I hereby confirm that the materials of this manuscript have neither been previously published nor handed for
publishing, except the abstract of 400 words or less.

COI'TACHOCT 3AITPEHOCHA IIEYATAPCKU IIPABA
TRANSFER OF COPYRIGHTAGREEMENT

ITeyaTtapcku nmpaBa Ha TPYJAOT CO HACIIOB:
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to be published in the journal Acta Morphologica is hereby transferred to the Acta Morphologica, but this authors
reserve the following:

1. Cure npaBa Ha COICTBEHOCT OCBEH ITI€YaTaPCKUTE, KAKO IPaBOTO Ha MaTEHT
All proprietary rights other than copyright, such as the patent right.
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