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Tymble TpaBMBI IIeW He SBISIOTCS PEIKOCTBHIO B TPaBMATOJIOTMUYECKOM TpakTuke. Kak mpaBuio, oHU
CBSI3aHBI, JTMOO C MPSMBIMU TpaBMaMM 1leH, JUOO TpaBMaMU TUIA «YCKOpEeHUe-3aMeljieHue». Takue TpaBMbl
OOBIYHO COTMPOBOXAAIOTCS COMYTCTBYIOIIMMM MOBPEXKACHUSIMU 1IEHHBIX CTPYKTYP. DTOT OCOOBI TUI TPaBMBbI,
MpeNCTaBIsSIOUIMA 0cOOble TPYNHOCTHU, KaK JUIsl Bpaueil CKOpOH MOMOIIM, TaK U aHECTe3UOJOTOB U XUPYProOB.
Mpbl onuceiBaeM ciiyyail TpaBMbl Tpaxeu B pe3yjbTaTe TYMOUl TpaBMbl TPYAHON KJIETKM, C KOTOPBIM XMPYpPrU
VCIIeIIHO CIIPABWINCH.

Manbuuk (12 jet) ynan ¢ BeJlocuIiea M IMOJAYYUI TYIylo TpaBMy rpyau. OH ObUT OCTaBlIeH B OOJbHUILLY
(gepe3 6 9) ¢ OOJTBIO B IPYIU M 3aTPYTHEHHMEM IBIXaHMsI, a TAaKKe ¢ HECITOCOOHOCTBIO TOBOPUTH. YacToTa ceprey-
Hbix cokpanieHuit (YC) 6bima 120 B 1 MuH, cucronnyeckoe aprepuanbHoe aaBieHue (CAI) — 110-70 mm pr.cT.,
yacroTa AbixaHus (YJ) — 32 B mun. u SaO, — 90%. Ciyyail npeacTaBisl KIMHUYECKUI MHTEpPEC MO MOBOLY
HapacTarouieil MoJKOXHON dM(U3eMbl, MPOCTUPAIOIIEHCS OT BEPXHEN YaCTU IPYAHON KJIETKMU OO LIEW W TOJIOBBHI.
Pentrenorpammbl 1 KT nokazaiu npaBoCTOPOHHUII MHEBMOTOPAKC, MTHEBMOMEIUACTUHYM W JIEBUALIUIO TPAXEU.
ITaeHT Mo 5KCTPEHHBIM MOKAa3aHUsIM ObLT JOCTABJIEH B ONEPALIMOHHYIO, [J€ €My YCTAHOBWIM IpeHaX B Mpa-
BYIO IUIEBpaIbHYIO MOJOCTh. Ilpy pubpockonuu Tpaxen BBIIBUAIOCH, YTO ITOJIyYeHHAsl TpaBMa Haxoguiaach 2-3 cMm
HMXKe MPOAOJLHOTO HampaBieHus (0Koio 1 ¢cM) B mepenHeld MeMOpaHHON YacTu Tpaxeu, Iae M MPOU30lleNn pa3-
peiB. Bo Bpems mpouenypsl cocTosiHue pebeHka yxyammiaoch (nageHue SaO, no 86% u 3aTpymHeHMe IbIXaHWs),
HO TeMOIMHAMUYeCcKHe ToKa3aTeu OCTaBAINCH CTAOMIbHBIMU. B 3TUX yCIOBMSIX, TOTPeOOBABIINX IKCTPEHHOTO
BMeIIaTeIbcTBa, OblIa BBIITOMHEHA TpaxeoToMusi. Cpa3y Bce mapameTpbl HopManu3oBaiuch. Ha cienytoiiee yTpo
KJIMHUYECKHE CUMIITOMbI OCTaBAIMCh 0€3 M3MEHEHMSI U 32 BeCh MEPUOJ FOCMUTAIN3ALMU OCTOXKHEHUI He HabJIo-
nanuck. [lauueHT ObUT BBITUCAH AOMOW Yepe3 HECKOJIBKO JHEH.

TpaBMbl Tpaxeu sIBJISIIOTCSI PEIKUM OCJIOKHEHUEM TYIOI TpaBMbl TPyAU. Y MALUEHTOB, KaK MPaBUIO, MPU-
CYTCTBYIOT TIPM3HAKAMM JBIXaTeJbHOM HEIO0CTaTOYHOCTU. [lepBUUHOE BOCCTAHOBIIEHUE SIBSIETCS JIEYEHUEM BbI-
Oopa B ciayyae Haauuyus OOJIbLIMX 1e(heKTOB, B TO BpeMs Kak JiedeHUe HeOOJbIIMX pa3pblBOB MOXHO MPOBOIUTH
KOHCEpBATUBHO. [1Jisi BOCCTAHOBJIEHMSI yXyALIAIONIeHcs JerouyHoi (yHKIUM PEKOMEHIYETCSl BBIMOJIHEHUE 9KC-
TPEHHON oIlepaluu.

Knrouesoie crosa: mynas mpaema epyou, nookodicHas smeusema, mpaxes

Blunt injuries to the chest are not rare but if present are usually associated with either a direct impact to
chest and neck or acceleration-deceleration injuries. Such injuries are associated with concomitant injuries to the
cervical structures. This particular type of injury thus presents a diagnostic and therapeutic challenge to emergency
physicians, anesthetists and surgeons alike. We report a case of tracheal injury due to blunt upper thoracic trauma
which surgeons have successfully coped.

A 12-year-old boy fell from bicycle and sustained blunt injury to his upper chest aperture. He was brought
to the hospital (6 h later) with pain in the chest, difficulty in breathing and inability to speak. His heart rate
(HF) was 120/min, systolic blood pressure (SBP) was 110/70 mm Hg, respiratory rate (RR) was 32/min and
Sa0, was 90%. This case is interesting in subcutaneous emphysema extending from his upper chest to his head,
covering neck and throat. Radiographs and CT scan revealed a right-sided pneumothorax, pneumomediastinum
and tracheal deviation. The patient was emergently taken to the operating room and a right-chest tube was placed.
The patient underwent fiber optic examination of the trachea, where a injury 2-3 cm below of longitudinal
direction (1 cm) in the anterior membranous part of the trachea has been detected, thus formally the trachea
was ruptured. During the procedure the child's condition deteriorated with diminishing SaO, down to 86% and
difficulty in breathing but the child was hemodynamically stable. Under these conditions emergency intervention
tracheotomy has been performed. Immediately all respiratory parameters returned to normal. The next morning
the symptoms and signs were normal with no further complications. The patient was discharged home after a few
days. Tracheal injury is a rare complication of blunt chest trauma. The patients usually present with symptoms and
signs of respiratory distress. Primary repair is the treatment of choice in case of large defects, while small tears can
be managed conservatively. Immediate operation is recommended to improve deteriorating pulmonary function.

Keywords: blunt chest trauma, subcutaneous emphysema, trachea rupture, pediatric, neck trauma, bicycle
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Management of the blunt pediatric cervical trauma — challenge
for the trauma surgeon and the options of solving their emergency conditions

S.A. Dogjani, E.B. Hasanaj, E. Matevossian, D. Doll

Introduction

Tracheal injuries are uncommon but poten-
tially fatal, while the incidence of tracheobronchial
injury is reported to involve in 4% of all cases of
thoracic trauma [1]. Postoperative mortality rate
is reported to be up to 59% of cases after tra-
cheobronchial rupture in motor vehicle accidents
(MVA), but these patients often have associated
with multi-organ trauma [2, 3]. Despite on the
rarity, tracheobronchial damages can always be
found behind closed chest trauma and can some-
times be detected with a high degree of suspicion.
Its treatment should start early, solve airway and
respiratory problems and avoid mediastinitis using
antibiotic cover [4].

Blunt cervical trauma is not commonly a sin-
gle organ trauma, and it is generally associated with
other injuries to associated surrounding anatomical
structures such as bone, muscle or neurovascular
bundle, due to the mechanism of injury, force and
angle, as well as the status of tissues (age of the pa-
tient). Tracheal injury can be found associated to
closed blunt thoracic trauma, and can be present
as damage to the tracheobronchial tree damages
above and below the carina. Such injuries are a
challenge in diagnostics and treatment to emer-
gency physician, trauma surgeon or anesthetists.

In this article we present one of the rare cases
with blunt damage to the pediatric trachea, and
describe treatment strategies in the management
of blunt injuries of the cervical trachea at its lev-
el. We are convinced that this demonstration is as
rare as it is interesting to the interested reader and
will serve to deal with this type of trauma, and
highlight the potential problems it carries with its’
diagnosis.

A case report

A 12-year-old boy from a town 100 km from
Tirana fell from and onto his bicycle, causing in-
jury to the cervical region and a closed upper chest
aperture trauma. After receiving first aid he was
brought to the district hospital in hemodynamical-
ly stable conditions, but with symptoms and signs
of subcutaneous emphysema in the cervical region.
Emphysema had increased progressively as did the
hoarseness of voice during the last 6 hours, and so
the patient was transported to our hospital for fur-
ther specialized treatment. Immediately on arrival
we initiated assessment and diagnosis according
to the world wide known Emergency Department

treatment protocols of Advanced Trauma Life
Support (ATLS). We concluded that the patient
had difficulty in respiration and breathing (A+B
problem) and was unable to speak, with tachycar-
dia (120/min), tachypnea (32/min) in combina-
tion with a reduction of saturation (Sa0,-90%).

It is worth mentioning that as the patient re-
ceived any stress, no matter how small, this was
accompanied with further enlargement of the em-
physema in this neck region, which worsened the
respiratory condition of the patient. On arrival, he
was kept on continuous oxygenation mask, which
kept the SaO, in acceptable range without further
deterioration. On clinical examination we found
a subcutaneous emphysema which stretched from
the upper thorax aperture upwards towards the
head including neck in the front and lateral (fig. 1).
It was found that he had a bruising at the cervical
region that coincided with the level of impact of
the bicycle, which measured 5x10 cm and had a
darkened area in the center. While continuing in-
tensive care monitoring was given, treatment pro-
cedures were initiated. Respiration rate and satura-
tion were uneventful thus far, and so chest X-Ray
was done, proving a small right sided pneumotho-
rax, with engorging pneumomediastinum and shift
of the trachea to the right side (fig. 2).

Immediately the patient was sent to the oper-
ating room and a intercostal drainage was placed at
the right side. With installation of the drainage, the
boy’s condition improved, and the enlargement of
the subcutaneous emphysema diminished.

Following IC drain insertion we proceeded
with further examination to precisely identify the
level of the damage to the trachea through flexible
bronchoscopy, which indicated that the damage
was 2-3 cm below the larynx and in longitudinal
direction. The membranous portion of the trachea

Fig. 1. Neck exam reveals regional bruising
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Fig. 2. Chest X-ray, showing pneumomediastine and devia-
tion of the upper trachea at the chest aperture to the right

was ruptured at about 1 cm length.

During the procedure of bronchoscopy the
oxygenation decreased and the patient showed dif-
ficulty with breathing, even if bronchoscope was
removed. The intercostal drain was proved work-
ing. In this situation we identified the need for an
emergency surgical procedure, and we performed
tracheotomy. This was not without difficulties
as the incision had to traverse the already under
bronchoscopy increased subcutaneous emphyse-
ma at the anterior neck region. With institution of
successful tracheotomy and insertion of a tracheal
cannula immediately all parameters were improved
and the level of oxygenation and respiration re-
turned to normal, as did the respiratory efforts.
The patient was held for 24 hours in the intensive
care unit (ICU) to monitor all vital parameters.
In the next morning the child's condition was un-
eventful and without any complication. Five days
after the chest drain was removed the patient only
had dressing treatment to his trachea cannula and
was discharged. The cannula was removed une-
ventfully after 2 weeks and left to close.

Discussion

Laceration of the trachea is a very rare injury
after blunt trauma, including the laceration of full or
partial perforation of the trachea or bronchial wall.

Tracheal injuries occur in 0,4-1,5% of pa-
tients with trauma and can be found occult in 2.8-
5.4% of trauma at autopsy. Tracheobronchial in-
juries have been reported in 18% of autopsies after
emergency intubation.

However, it has been observed previously that
even light trauma may initiate occult damage, thus
the real incidence of tracheal damage actually is
higher than reported. Major if not bony trauma is
to be anticipated, if the posterior portion of the tra-
chea is injured. It is not only eminent for injuries to
the anterior wall of the trachea that these are rarely
isolated injuries, but often come along with a com-
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bination trauma to the surrounding structures and
consecutive damage and swellings [5]. This may
lead to temporary airway occlusion as was the case
in our patient during bronchoscopy.

In two-thirds of the survivors of blunt neck
trauma, there are delays in diagnosis of tracheal or
trachea-bronchial injuries, especially if no obvious
emphysema or pneumothoraxes are present. Com-
plications may be respiratory compromise, trache-
al fracture and collapse, laryngeal trauma and lung
complications as contusion, atelectasis, pneumo-
nia, mediastinitis, sepsis and long term decreased
lung capacity [5]. It may be suspected that women
and children may need endotracheal intubation
earlier because their trachea is smaller [6], but
neck injuries may generally need early intubation
due to fast neck swelling with airway compromise.

Injuries of the anterior part of the trachea are
usually the result of penetrating traumatic injuries;
blunt injuries are seen less often. The strong car-
tilaginous structure of the proximal trachea and
bronchi is fixed with ligaments, while the distal
bronchi and lungs are more mobile. Thus this
transitional zone is more vulnerable to decelera-
tion injuries, and injuries from trauma usually oc-
cur at the transition zone between the fixed and
the mobile bronchi within 2-5 cm above the carina
[7]. Clinical signs of damage to the trachea may
be as follows: dyspnea, cough, haemoptysis, cya-
nosis, cervical subcutaneous emphysema, tracheal
deviation and mediastinal emphysema, signs of the
airways obstruction.

CT-scanning is highly preferred, when injury
mechanism or clinical presentation lead to the sus-
picion of tracheobronchial damage. A multiplanar
reconstruction of the entire tracheobronchial tree
can aid establishing the diagnosis [8, 9].

Flexible, or Fibrobronchoscopy (FBS) is an
invasive diagnostic method that enables the explo-
ration of all possible tracheobronchial tree injuries.
While an a.p. chest X-ray may suggest respiratory
damage in terms of contusion or atelectasis, FBS
is recommended to identify damages to the trache-
obronchial tree. In the most severely injured pa-
tients, this is an excellent and fast tool to diagnose
the major injury site and the extent of alteration
of the tracheobronchial tree anatomy. FBS is now
mostly available in larger and mid-size hospitals.
Vascular lesions (intimal lesions) of neck vessels
may arise in the arteries following blunt trauma,
but are seldom in pediatric patients. The fastest
and most reliable tool in terms of diagnostics is
an Angio-CT examination of the aortic arch and
appended neck arteries.

The presence of pneumomediastinum / pneu-
mothorax may parallel the extent of injuries to the
tracheobronchial tree, but there is no reliable corre-
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lation in between. The discovery of pneumothorax
needs IC drain therapy. Routine chest X-Rays are
important to estimate whether pneumomediasti-
num / pneumothorax is still present or in progress.

In our patient, saturation drop lead to tra-
cheotomy and cannula insertion, which was done
swiftly. Tracheotomy was done and not cricothy-
roidotomy, as the patient was already in theatre, so
an emergency cricothyroidotomy (which has to be
converted into a definitive stoma anywhen later)
could be avoided. The tracheal cannulation was
clinically not needed any more after one day, as
neck swelling subsided, but we kept it in place for
2 weeks for reasons of patient safety, after which
it was removed and left for spontaneous closure
under dressing. The tracheal tear injury was decid-
ed it would not profit from suturing, and as it was
small, it was left for primary healing. The patients
did not show up for follow up, which should have
controlled for tracheomalazia and tracheal steno-
sis. We cannot report on the outcome of this pedi-
atric blunt tracheal injury though.

Conclusion

Blunt tracheal trauma are rare injuries that re-
quire surgical intervention in almost all cases [3].
Small lacerations can be managed non-operative-
ly, while large tears requiring the definitive surgical
treatment, which in 90% of cases may have a good
outcome without early and late complications [10,
11]. The natural history of these lacerations can
cause complications such with severe scarring and
ultimately stenosis of the trachea. If operated on,
early extubation of these patients is of benefit.

Parental consent was obtained to demonstrate
this clinical case.
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