2/2017

TPYAHOCTW B TONMYHATA AMATHOCTUKA HA
PUHONUKBOPEATA

KnnHuyeH cnyyan

Challenges in the topic diagnosis of cerebrospinal leak rhinorrhea
Case report

Tonanosa A., xxamba3os K., KoHcynos Cn., Tpankosa-xamba3osa H.

Knunuka no ywHu, HOCH1 u rvpsieHn 6oaectu
Knuuuka no obpasHa gnarHocTuka
YMBAJT ,, CBetn leopru® - rp. [Mnosans, MeanumHckn yHusepcuteT - [1108anB

Topalova A., Dzhambazov K., Konsulov Sp., Dzhambazova- Traykova N.

ENT Department
Department of Radiology
University Hospital St. George, Plovdiv, Medical University Plovdiv

Pe3iome

BeBenenne: M3rnuaneto Ha nepeOpocHHMHAIHA TEYHOCT B HOCA
U OKOJOHOCHHUTE KyXWMHH € IIaTOJOTHYHO CBCTOSIHUE, CBBP3aHO
¢ nedektn B obOmactra Ha IpeAHa uepernHa 0aza ¢ pa3HOOOpa3Ha
TonuKa. PHHOJIMKBOpEsiTa MOXKE []a CE MPOSIBU CIHOHTAHHO W JIBJITO
BpeMe J1a OCTaHe Hepa3No3HaTa M MOTPEIIHO TepaneBTUpaHa Hopagl
TPYAHOCTTA B IMArHOCTHKATa U BCeoOIIa HESICHOTA 3a JAHArHOCTHIIH-
paHe Ha QUCKpeTHa TakaBa. OT CBOS CTpaHa TOBA CHCTOSHHE MOXE
na Obze OOBBP3aHO ChC CEPUO3HHM JKMBOTO3ACTpPAIIABAIIH CHCTOS-
HHUS Ha acUEHIUpAIld OakTepuaaHu HH(EKIHMH OT HecTepuiHaTa
HOCHA KyXHHA KbM CH0apaXHOUJAIHOTO HPOCTPAHCTBO — MCHHUHTHT,
MEHHUHTOeHIehaIuT, abcuec Ha Mo3bka U p. TonuuHaTa TMarHoCTHU-
Ka Ha PUHOJIMKBOPEATA € OT M3KIIIOYUTENIHA BaKHOCT 33 XUpYpra
orpezieNsi OnepaTiBHUS BT U TEXHUKA.

Marepuanu u meroau: 3a nepuona ot 2015 go 2017 roguna B K-
HHUKara MO YIIUHH, HOCHH M T'bpiieHH Oonectd kpM YMBAIJL ,,Cs.
I'eopru® — rp. I110BAMB ca IMarHOCTULIMPAHU U OTIEPUPAHU 7 Cydast
Ha MALMCHTH C PUHONMKBOpes. [IpuiokeHu Osixa MOTBBPAUTEIHH
J1a00paTOPHU U3CIIE/IBaHUs — IIIIOKO3EH TECT Ha Ha3alHa CeKpeLus,
KakTo 1 6eTa 2 TpaHcepHH U 00pa3HH TAKUBA — KOMITIOThPHA TOMO-
rpadusi, MarHUTHO-PE30HAHCHA TOMOrpadus W LUCTEepHOrpadus.
ITpu enuH OT cayyauTe TONMMYHATA JUATHOCTUKA Ha PUHOJIMKBOPEATA
Ce OCBIICCTBH CHIOCKOICKH HHTPAOIEPATHBHO, IOPAAU HEIOTBBP-
JICHa TaKaBa Npe0NepaTHBHO.

Pesyararu: Ilpu mectuma maumeHTH Osixa NMOTBBPJICHH Hperore-
paTUBHO HAIMYUETO U JOKanm3auusra Ha aedexra. Ilpu emuH or
KIMHUYHUTE Cily4yad He O¢ Bb3MOXKHA TOIMYHA JHArHOCTHKA Ha
PHUHOJMKBOpESATa MPU MO3UTHBEH pe3ynTar Ha Oera 2 TpaHC(epHH.
Ipy eHIOCKONMS HHTPAONIEPATUBHO CE OTKPH AC(EeKT B 001acTTa HA
ongakropHara puMa. BOIHHYHHAT MPECTOll MPOABIDKH 5 THU TPH
MOCTEJIeH pexuM, 0e3 ycnoxxHeHus. [Ipu BCHUKH manmeHTH Oe npu-
JIOXKEHA EHJOCKOIICKA ITaCTHKA Ha fedeKra.

3akmouenue: TonuyHara AMArHOCTHKA Ha PHHOJIMKBOpEATA € Ipe-
nu3BHKatencTBo. [Ipu mo-ronemu aedexT Ha puHOOa3aTa CBOEBpe-
MEHHATa JUarHOCTUKA € OT M3KIIOYHMTENIHA BXKHOCT IPEBH PUCKA
oT (ataiHu nocnencTus. HetouHoTo nokanu3upane Ha aedexra Ha
pHuHOOa3aTa MOXKe 1a Ch3/ajie TPYAHOCTU Ha XUPYPra IpH eHI0CKOII-
CKa MHTEPBEHIHS MPE/IBHU]] CIIOKHATA KIIMHUYHATA aHATOMHS Ha HOCA
U OKOJIOHOCHUTE CHHYCH, CJIOXXHUTE CTPYKTYPHH KOMYHHKAI[UH H

Abstact

Introduction: The leak of cerebrospinal fluid in the nose and parana-
sal cavities is a pathological condition, associated with defects in the
skull base. The rhinoliquorrhea may occur spontaneously and may
be hidden for a long time, wrongly treated due to the complexity
and difficulty of diagnosis. This condition may be linked to seri-
ous life treating illnesses, with ascending bacterial infections from
the non-sterile nasal cavity to the subarachnoid space — meningitis,
meningoencephalitis, brain abscess, etc. The topical diagnosis of rhi-
noliquorrhea is truly important for the surgeon, because it defines the
operative approach and the technic that will be used.

Materials and methods: Seven cases of rhinoliquorrhea where diag-
nosed and treated from 2015 to 2017 in the ENT department in Uni-
versity Hospital St George, Plovdiv. Laboratory tests such as glucose
test of the nasal secretion and beta 2 transferrin were made. Computer
tomography (CT), Magnetic resonance (MRI) and cisternopgraphy
were also performed . In one of the cases we localized endoscopically
the CSF defect without imaging preoperative confirmation.

Results: In six of the patients preoperatively was confirmed the pres-
ence and the localization of the defect. In one of the cases the topi-
cal diagnosis of the rhinoliquorrhea with positive beta 2 transferrin
test wasn’t possible. A defect in the area of the olfactory rhyme was
localized intra-operatively, via an endoscopic approach. The post-
operative period lasted for 5 days without complications. In all of the
patients an endoscopic repair of the defect was applied.

Conclusion: The topical diagnostics of rhinoliquorrhea is a challenge.
When the defects of rhino base are bigger, the timely diagnosis is of
utmost importance given the risk of fatal consequences. The incor-
rect localization of the defect of the rhino base may cause difficulties
for the surgeon when using endoscopic approach, given the complex
anatomy of the nose and the sinuses, as well the complex structural
communication and delicate sights(cribriform plate, the spheno-pala-
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JETMKATHA 30HU (KpHOpU(OpMEeHaTa IIacTHHa, 001acTTa Ha c(heHo-
najaTHHAIHATA apTepHs, IPEIHa CTMOMAAITHA apTepHs, KApOTHUIHATA
apTepusi, ONTHYHUS HEPB M 1p.). JMarHOCTHIMPAaHETO HA HAJUYHA
PHHOJIMKBOpES. W TOMHKATa HA Ie(PEKTa € OT M3KIIOUMTEIHO 3Haue-
HHE MPEIBU Bb3MOKHHUTE YCIOKHEHHS, KOUTO MOTaT [a HACTBIAT
— MH(EKIMY Ha [[EHTpaJHaTa HepBHA CUCTEMa, HAPYILICHHS B Ch3HA-
HHETO, MEPCHCTUPAIIO TIaBOGOIHE, KAKTO U C OIIEA Ha CHTYPHOTO
OIEPAaTHBHO BH3CTAQHOBSIBAHE Ha LIEJIOCTTA Ha prHOOa3ara.

KuirouoBu aymm: prHHONMKBOpes, puHOOa3a, mpeaHa 06a3a Ha uepera,
6era-2 TpaHCcheprH

Introduction

Cerebrospinal fluid (CSF) leak rhinorrhea is a
condition of abnormal communication between
the subarachnoid space and the sinonasal cavi-
ties. Etiology includes blunt or perforating trauma,
sequelae of endoscopic endonasal surgery or scull
base surgery (external approach), infiltration of
dura mater by neoplasms, congenital defects, and
inflammatory lesions, but could be idiopathic. The
most common cause is the accidental trauma- up
to 80%, following by iatrogenic- 12%. Spontane-
ous CSF leaks occur only 4%. Idiopathic is related
with elevated intracranial pressure. Untreated and
persistent CSF leaks rhinorrhea may leads ascend-
ing meningitis and other complications.

CSF leaks rhinorrhea can be classified according
to location. The knowledge of the site of the leak
is the most important thing in the surgical repair.
It can be in the posterior fossa, middle fossa, crib-
riform plate, ethmoidal sinus, sphenoidal sinus,
frontal sinus. Identification of the site is sometimes
challenge for the physician and could be severe
difficulty for diagnosis. The use of different meth-
ods like high resolution computer tomography
(HRCT), CT- cisternopgraphy, magnetic- reso-
nance cisternopgraphy and intrathecal fluorescein
could localise the CSF fistula, but in our clinical
case , they are insufficient.

The aim of this article is to present the challenges
in our clinical case to localise the CSF leak defect.

Materials and methods

In University Hospital St George, Plovdiv in the
ENT department for the period of 2 years (2015-
2017) we diagnosed seven cases of CSF rhinorrhea.
We used for confirm the presence of rhinoliquor-
rhea the laboratory tests like a glucose test of the
nasal secretion and beta 2 transferrin. HRCT and
MRI- cisternography were also performed which
showed the CSF leak defect excluding one of the
cases.
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tines arteries, the anterior etmoidals arteries, the carotid artery, optical
nerv, etc). The diagnosis of a present rhynoliquorrhea and the topic
of the defect are of utmost importance giving the fact of possible
complications that may occur such as infections of central nerve sys-
tem, disturbance in consciousness, persistant headache and it is also
related to the precise surgical repair to the skull base.

Key words: CSF leak rhinorrhea , rhinoliquorrhea , skull base, beta
2 transferrin, endoscopic repair of skull base

We present a patient, female, of 48 years old with
complaints of persistent rhinorrhea with unco-
loured secretion and headache. 5 years ago, she had
a neurosurgical procedure after a head trauma. She
had a periodic rhinorrhea, but lately the symptoms
aggravated. The secretion was positive for beta 2
transferrin. We performed a MRI cisternography
without confirmation of the localization of CSF
leak rhinorrhea. (fig 1)

T: 3.0mm Lt 4.1mm

Fig. 1. T2 weighted MRI imaging in sagittal and
axial projections.
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Via endoscopic approach, we localized intraopera-
tively the defect in the olfactory area. We used on
lay endoscopic technique for surgical repair.

Results

In six cases preoperatively was confirmed the pres-
ence and the localization of the defect by using bio-
chemical tests like glucose oxidase test and beta 2
transferrin and performing imaging like HRCT and
MRI- cisternopgraphy. In one of the cases the topi-
cal diagnosis of the rhinoliquorrhea with positive
beta 2 transferrin test wasn’t possible. A defect in
the area of the olfactory rhyme was localized intra-
operatively, via an endoscopic approach. We per-
formed on-lay technique for repair the defect using
mucosal flap. The post-operative period lasted for 5
days without complications. In all of the patients an
endoscopic repair of the defect was applied. After
six months and 1 year later, we didn’t register any
recurrence.

Discussion

A skull base CSF leak or fistula is a pathologic
communication of the sterile subarachnoid space
with sinonasal cavity, and present s clinically with
clear rhinorrhea, caused by the presence of both an
osseous and dural defect. The flora of the sinonasal
cavity creates a conduit for the spread of infection
that results in meningitis and in life-threatening
complications. Leaks most commonly occur at
the cribriform plate (35%), sphenoid sinus (18%),
frontal sinus (10%), posterior ethmoid sinus (9%)
and inferior clivus (2%).

The causes include skull base surgery, endoscopic
sinus surgery, spinal surgery and trauma. Post-
traumatic CSF leaks account for 50-70% of CSF
leaks. Rarely, congenital defects, such as menin-
gocoeles lead to CSF leaks. Those are the cases
where there is no identifiable causes for CSF leaks
and so called spontaneous. Empty sella has been
implicated in some of these spontaneous cases of
CSF leak as well as benign intracranial hyperten-
sion. Intracranial tumours, those near the skull base
have the potential for erosion of the bone and the
dura with resultant CSF leak. Radiation osteitis is
also a predictable cause of CSF leak.

The confirmation and location of the skull base
defect is a significant element in predicting surgi-
cal repair success. The diagnostic approach should
include the physical examination, the confirmation

tests- biochemical testing of the nasal secretion and
imaging techniques for detection of the defect.
The clinical diagnosis is difficult because of vari-
ous non-specific symptoms and in specially in the
case of intermittent and slow CSF leaks. A history
of trauma and surgery may be obtained. Physical
finding include a unilateral profuse watery dis-
charge and headache relieved by leakage of CSF
through the nostril. Clinical findings are unreliable
and may be mistaken for vasomotor rhinitis.

The biochemical testing for CSF- specific proteins
which are beta2 transferrin and beta trace protein,
are very specific and with outstanding diagnos-
tic characteristics. Beta 2 transferrin is a protein
produced by neuraminidase activity in the brain.
It is found only in CSF, aqueous humour and peri-
lymph. Beta trace protein is also present in CSF
and has been used as an immunological marker.
False positives can occur in patients with chronic
liver disease and inborn errors in glycoprotein
metabolism.

Imaging modalities are the essential element in
determine the site of the leak and aid in preop-
erative planning. These modalities include plain
radiography, computed tomography (CT), CT cis-
ternopgraphy, magnetic resonance imaging (MRI),
MRI cisternopgraphy (with/without intrathecal
contrast) and radionuclide cisternopgraphy. Appli-
cation of fluorescein intrathecal is a specific and
high informative quality method for demonstrate
the CSF leak defect, but it is related with severe
complications (cardiac arrhythmias, seizures, head-
ache, cranial nerve defects).

Performance of plain film radiography is not
adequate. It is so insensitive in establishing the
diagnosis of CSF leak, but may demonstrate pneu-
mocephalus and identify the fractures in critically
unstable patients. High resolution CT gives excel-
lent bone details. It is the best modality for imaging
base of skull fractures and in cases of rhinoliquor-
rhea, the technique involves thin sections through
the anterior and middle cranial fossa. HRCT has a
report sensitivity of 90%. False negative results can
occur in patients with small bony defects.

The CT cisternography(CTC) is invasive imaging
method, which carries the risks associated with a
intrathecal application of contrast via lumbar punc-
ture. The CTC findings in patient with CSF leak
include concentration of contrast in a sinus or a
stream of contrast at the fistula site.

Radionuclide cisternography is a very specific
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method involves the intrathecal injection of radio-
isotopes. It can be use in case with very slow
or intermittent CSF leak, but nowadays it is not
widely used due to greater sensitivity provided by
HRCT.

Magnetic Resonance imaging (MRI) can be used
to demonstrate a CSF fistula in multiple planes,
non-invasively without disadvantages of ioniz-
ing radiation or intrathecal injection of contrast.
Coronal MRI T2 weighed fat suppressed sequences
demonstrates the CSF fistula ( dural tear) as a high
signal cleft traversing low bone signal. Whereas
CT may show more precisely the extent of a bony
defect , in the case of meningocoeles, MRI will
be more valuable in differentiating the contents of
the sac. Combined CT and MRI with independent
observers accurately localize the site of CSF leak
with high sensitivity -90%.

In our case MRI imaging didn’t demonstrate the
defect in the olfactory area. Positive biochemi-
cal result showed us the presence of CSF in nasal
secretion. It was necessary to perform endoscopic
endonasal surgery and intraoperatively present the
defect in the suspected site. The knowledge for the
past neurosurgery procedure and the location of the
repair have helped us to navigate and properly find
the defect.
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In the last five years for Bulgaria, we haven’t
found any other articles related to our topic of the
case except one article — Dzhambazov K., Markov
S, Topalova A. CSF Fluid rhinorrhea- diagnostic
methods review and clinical cases demonstration.
International bulletin of Oto Rhino Laryngology
2015. It is very difficult, without unified algorithm,
to diagnose the presence and localisation of CSF
leaks rhinorrhea. It is necessary to focus on this
topic and find the right combination of methods to
easily identify CSF leaks rhinorrhea.

Conclusion

The high risk of future complications in cases of
CSF leak rhinorrhea underlines the importance of
early detection, precise diagnosis, and well-timed
repair of CSF fistula. The detection of CSF leak
defect can be serious obstacle for the surgeons. It
is important to have an algorithm for the approach
to this challenging clinical problem. There is no
unified method for localization of the CSF leak.
Most of the time it is necessary to combine plural
imaging methods in order to better demonstrate
the CSF leak defect. Additional high level research
is needed to better understand the best diagnostic
method for CSF leaks.
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