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Abstract

Post-traumatic cerebrospinal fluid leaks are observed in 1-3% of all closed traumatic
brain injuries in adults, and 80-90% of all adult cerebrospinal fluid leaks are associated
with head trauma. Open penetrating traumatic brain injuries can result in post-
traumatic nasal liquorrhea, subarachnoid hemorrhage, parenchymal hemorrhage,
neuropathy of the facial and trigeminal nerves, seizure syndrome, and in some cases,
death. The diagnosis of nasal liquorrhea is challenging due to the similarity of its
clinical presentation to that of diseases of the nasal cavity and paranasal sinuses. One
of the most widely used diagnostic methods is computed tomography cisternography,
while the current standard of treatment is endoscopic endonasal skull base
reconstruction using autologous grafts. In this article, we present a rare and unique
clinical case of surgical treatment for nasal liquorrhea following a severe penetrating
skull injury sustained by a patient who fell from a haymaking tractor onto a pitchfork.
One of the prongs fully penetrated the brain structures, and the only complication
resulting from the injury was nasal liquorrhea. computed tomography cisternography
was performed to localize the source of the leak. We then carried out minimally
invasive surgical treatment using an endoscopic approach to the skull base. During
surgery, cerebrospinal fluid was actively drained via a lumbar drain. To close the skull
base defect, we used autologous tissue harvested from the patient: a wide fascia lata
and adipose tissue obtained from the lateral surface of the left thigh.

Keywords: post-traumatic nasal liquorrhea, nasal liquorrhea, penetrating traumatic
brain injury, skull base defect repair, endoscopic skull base defect repair.
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1. Introduction

Cerebrospinal fluid (CSF) plays a vital role in
protecting the brain and maintaining intracranial
pressure (ICP). Produced by the choroid plexuses, CSF
circulates continuously with an average daily turnover
and a total volume of approximately 140 mL. In the
setting of severe cranio-maxillofacial trauma,
disruption of the dura mater may lead to CSF leakage
from the subarachnoid space. Post-traumatic CSF leaks
(PTCL) occur in 1-3% of all closed head injuries in
adults, and trauma accounts for 80-90% of CSF leak
cases in this population [1]. The risk of meningitis due
to traumatic CSF fistula is associated with significant
morbidity and potential mortality, depending on the
etiology and anatomical site of the leak [2].

Nasal CSF rhinorrhea refers to the outflow of CSF
from the cranial subarachnoid space into the nasal
cavity or paranasal sinuses as a result of a congenital
or acquired defect of the skull base and associated
meningeal membranes [3]. According to various
authors, post-traumatic CSF rhinorrhea accounts for
80-95% of all CSF leak cases, although only 1-2% of
patients with head trauma develop this complication
[4-6]. In approximately 85% of cases, early-onset
rhinorrhea resolves spontaneously within the first
week. The most consistent and characteristic symptom
of nasal CSF leakage is the discharge of clear, colorless
fluid from the nasal cavity, often accompanied by
persistent, compressive headaches.

Depending on the severity and frequency of CSF
outflow, rhinorrhea may present as mild “nasal
moistening”, “occasional drops” (seen in about half of
the cases), “frequent drops,” or as profuse leakage,
known as the “teapot sign” [7].

The diagnosis of occult nasal CSF leaks remains a
clinical challenge due to symptom overlap with other
sinonasal pathologies. The most accessible bedside
method in the setting of trauma and bleeding is the
“halo sign” or “double-ring sign” [8]. Diagnostic
imaging tools include nasal endoscopy, paranasal
sinus computed tomography (CT), cranial CT or
(MRI), CT
cisternography, and radionuclide cisternography [9].

Magnetic ~ resonance imaging
Laboratory tests rely on the detection of CSF-specific
biomarkers such as 2-transferrin and (3-trace protein
(B-TP) [10]. Fluorescein-based testing is rarely used
due to its potential neurotoxicity [11-12].

Surgical management of CSF rhinorrhea involves
various techniques, including intracranial approaches

via craniotomy and minimally invasive endoscopic

procedures [13]. In line with the advancement of
endoscopic technologies and the global trend toward
minimally invasive surgery, several transnasal
approaches to the frontal sinus have been developed,
including Draf types I-1II and combined methods [14].
The combined approach entails endoscopic access via
the frontal recess in conjunction with external frontal
sinusotomy through the anterior sinus wall.

Recent literature reports success rates of 95-97%
for combined and endonasal endoscopic skull base
repairs, with low complication rates and faster
postoperative recovery [7]. However, despite these
promising results (based on case series ranging from 5
to 46 patients), clear practical guidelines for
management remain limited [15].

Nasal CSF leaks may adversely affect cerebral
perfusion and function due to the loss of the CSF
cushion and may increase the risk of direct
parenchymal trauma. Chronic or untreated CSF leaks
can result in low-pressure headaches, neck pain,
tinnitus, and in some cases, anosmia or ageusia.
Furthermore, an open communication between the
subarachnoid space and the nasal cavity provides a
direct route for life-threatening infections, including
meningitis [16].

Currently, three major challenges persist in
neurosurgical practice:

1. Delayed diagnosis of post-traumatic CSF
rhinorrhea;

2. Insufficient use of advanced neuroimaging,
particularly CT cisternography;

3. Limited application of minimally invasive
and effective surgical techniques, which may lead to
serious disabling complications following penetrating
traumatic brain injury (TBI) and negatively affect
patients” psychosocial rehabilitation and quality of life.

This paper presents a clinical case of severe
penetrating TBI, describing the diagnostic algorithm
and surgical treatment of nasal CSF leakage. Our aim
is to raise awareness among clinicians of the
importance of early detection and treatment of CSF
rhinorrhea in neurotraumatology. We highlight the
safety, simplicity, and high diagnostic value of CT
cisternography, and the effectiveness of endoscopic
transnasal skull base reconstruction using autologous
grafts (fascia and fat). The paper demonstrates a
unique case of full neurological recovery following
successful surgical management of post-traumatic
nasal CSF leak.
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2. Clinical Case Description

A clinical case of penetrating cranial trauma is
presented in patient B., 17 years old, who was admitted
with complaints of head heaviness, headache, and
clear, colorless nasal discharge from the right side of
the nose.

According to relatives and the medical
documentation, the patient sustained a severe
penetrating injury after falling from a height of 3
meters from a hay tractor, during which one of the
pitchfork prongs penetrated its full length through an
area 2 cm above the right mandibular angle, passing
through the facial bones, skull base structures, basal
ganglia, and brain parenchyma, reaching the inner
surface of the left parietal bone.

Immediately after the injury, the patient removed
the foreign body by himself and was then transported
by ambulance to a regional multidisciplinary hospital.

At the hospital, the patient was diagnosed with:
Open penetrating traumatic brain injury; grade III
cerebral

contusion; acute  intraparenchymal

hemorrhage in the left basal ganglia; diffuse cerebral

edema; fracture of the inferior wall of the left maxillary
sinus; fracture of the sphenoid wing; bilateral
hematosinus; pneumocephalus.

On magnetic resonance imaging of the brain
(Figure 1), signs of gliotic changes along the traumatic
tract of the foreign body were observed, as well as a
focus of hemorrhage in the projection of the basal
ganglia of the left cerebral hemisphere.

Ten days after discharge, the patient developed
severe headaches and nasal discharge (CSF
rhinorrhea), and was re-hospitalized at the regional
multidisciplinary hospital.

Upon medical examination in the emergency
department, no neurological deficits were detected,
but the medical record describes a scar located 2 cm
above the right mandibular angle, measuring 1 cm, and
clear nasal discharge from the right side was observed
when the patient bent his head forward — lasting 4-5
minutes.

The patient was referred for surgical treatment to
the National Center for Neurosurgery.

Figure 1 — Preoperative brain MRI scans. A) Axial T1-weighted image: visualizes a post-traumatic hemorrhagic focus in the
region of the basal ganglia of the left cerebral hemisphere. B) Coronal T2-weighted image: visualizes the trajectory of the
traumatic injury

At the Department of Neurosurgery of the
National Center for Neurosurgery, the patient
underwent CT cisternography.

Procedure description

Before the procedure, the patient was positioned
on his right side. A lumbar puncture was performed at
the L3-L4
cerebrospinal fluid, 5 mL of iodixanol was injected into

vertebral level. After obtaining

the subarachnoid space of the spinal cord. Immediately
following contrast administration, the patient was

placed in the Trendelenburg position and transported
on a stretcher to the Radiology Department for brain
scanning.

It is important to note that the CT scan of the brain
was initiated 20 minutes after contrast injection, to
allow sufficient time for the contrast agent to circulate
through the basal cisterns of the skull base and reach
the anterior cranial fossa.

https://doi.org/10.52889/1684-9280-2025-76-5-jto024
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On the obtained CT images, a bony defect of the
skull base was detected in the area of the floor of the

sella turcica, along with an accumulation of fluid in the

right maxillary sinus and right nasal passage (Figure
2).

Figure 2 — CT cisternography from 07.10.2024: bone window (sagittal view); the white arrow indicates the bony
defect of the skull base

As soon as the source of the CSF leak was
identified, the patient was scheduled for surgical
intervention.

Surgical Protocol

Under general endotracheal anesthesia, and
following standard preparation of the surgical field,
autologous grafts were harvested from the left thigh: a
fragment of tensor fascia lata measuring 3x4 cm, and a
fat graft of the same dimensions (3x4 cm).

Next, a lumbar drain was inserted at the L3-L4
vertebral level. The distal end of the drainage system
was connected to a reservoir fixed at the level of the
patient’s shoulder.

The patient was positioned supine, with the head
rotated 15 degrees to the right. A standard endoscopic
transnasal approach was performed through the right
nasal passage to access the anterior wall of the sphenoid
sinus.

Using neuronavigation, the entry point for
trepanation of the anterior sphenoid wall was
identified. A Kerrison rongeur and a high-speed drill
were used to enlarge the bony opening and expose the
sphenoid sinus.

Upon inspection with a 30-degree rigid endoscope,
a hypertrophic cone-shaped mucosal protrusion was
visualized at the floor of the sella turcica, with clear CSF
leaking from the apex. The dural defect measured 0.5 x
0.5 cm.

The edges of the defect were skeletonized using
micro-forceps. Skull base reconstruction was initiated
using 0° and 45° rigid endoscopes:

1)  Three layers of tensor fascia lata were placed
over the defect,

2) A fourth layer of fat graft was added on top,

3) The graft was secured with fibrillar material
(Figure 3 A-E).

Following skull base repair, intracranial pressure
was reduced by elevating the head of the bed by 30
degrees and opening the lumbar drainage system.

Upon final inspection with 0° and 45° endoscopes,
no visible CSF leakage was observed at the repair site.

In the final step, the autologous graft was secured
in the middle nasal meatus using biological glue.

A total of 30 adolescents with thoracic or thoracic-
dominant AIS were included in the final analysis. The
mean age was 14.90£2.92 years, and the mean Cobb
angle of the major spinal curve was 35.27 +8.64°. PSI
values were calculated separately for the convex and
concave feet during five distinct stance phases.

As presented in Table 1, the pronation supination
index was significantly higher on the convex side
during the foot contact phase compared to the concave
side (54.01+3.91 vs. 52.13+4.70; p = 0.04), indicating
greater pronation at initial contact. No statistically
significant differences were observed between sides
during

early-midsupport, =~ midsupport, late-

midsupport, or toe-off phases (p > 0.05).

https://doi.org/10.52889/1684-9280-2025-76-5-jto024
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Figure 3 — Intraoperative visualization of the skull base defect: A) The hypertrophic mucosal layer, outlined in red, appears cone-

shaped; clear CSF is seen leaking from the apex of the cone; B) Placement of the first layer — a small-sized fragment of autologous

fascia lata; C) Placement of the second layer — a medium-sized fragment of autologous fascia lata; D) Placement of the third layer
—a large-sized fragment of autologous fascia lata; E) Application of hemostatic material — fibrillar gauze

On follow-up brain MRI (Figure 4): an oblique
gliotic tract is visualized within the frontal lobe
parenchyma and subcortical structures of the left
hemisphere, with peripheral ischemic foci on
DWI/ADC, and a hemorrhagic component evident on

T2 FLAIR and Tl-weighted images, located in the
region of the basal ganglia.

At the site of the skull base reconstruction, the dura
mater appears thickened.

Figure 4 — Postoperative follow-up brain MRI: sagittal T1-weighted images. The autologous graft is marked within the red square

In the chiasmo-sellar region, there are areas of high
signal intensity on T2-weighted and T2 FLAIR
sequences, attributed to mucosal edema, CSF-

hemorrhagic components, and most likely to the
presence of hemostatic material (fibrillar).

Following the operation, active daily CSF drainage
was performed via the lumbar drain, with 20 mL

https:/ldoi.org/10.52889/1684-9280-2025-76-5-jt0024
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manually evacuated per day, and an additional ~100
mL of spontaneous CSF outflow per day into the
external collection chamber.

3. Discussion

Early diagnosis of nasal CSF leakage is crucial for
ensuring favorable outcomes and full recovery without
the development of neurological deficits. One of the key
diagnostic methods remains CT cisternography, an
invasive procedure performed in inpatient settings
under strict aseptic conditions to prevent the
introduction of infection into the operative field or
cerebrospinal fluid.

Despite its high diagnostic accuracy, CT
cisternography is still underutilized in neurosurgical
practice. For this reason, we aimed to provide a
comprehensive description of the technique to raise
awareness and improve clinical application among
specialists.

In global neurosurgical practice, three main
approaches are used for the surgical treatment of CSF
rhinorrhea: transcranial, endoscopic endonasal, and
combined approaches. Among these, the endoscopic
endonasal and combined approaches are considered
methods of choice due to their high efficacy and
minimal invasiveness, with reported success rates of
86% and 93%, respectively, and complication rates
ranging from 4% to 20% [15].

Over the past 17 years, our team has widely and
successfully implemented endoscopic transnasal skull
base repair in cases of CSF leaks. In the early
postoperative period, it is essential to maintain low

4. Conclusions

CSF rhinorrhea is one of the most serious
complications of penetrating TBI and thus, clinicians
encountering such cases in practice must employ all
available diagnostic tools, including invasive
procedures such as CT cisternography.

The wuse of modern endoscopic skull base
reconstruction techniques in CSF rhinorrhea is
considered the gold standard in managing this complex
pathology. These methods are effective, minimally
invasive, and associated with low complication rates
and short rehabilitation periods.

The unique clinical case presented here —complete
recovery after a severe penetrating cranial injury—
demonstrates the high efficacy of timely diagnosis and

the therapeutic strategy selected.

The lumbar drain was removed on postoperative
day 7, and the patient was discharged 2 days later in
satisfactory condition.

intracranial pressure, for which we routinely utilize
lumbar puncture and cerebrospinal fluid drainage. This
strategy plays a key role in preventing recurrence of the
leak.

Open TBI can be accompanied by a range of
complications, including subarachnoid hemorrhage
(SAH), parenchymal hemorrhage, facial and trigeminal
neuropathies, post-traumatic CSF rhinorrhea, seizure
syndromes, and in some cases, death. The reported
frequency of facial nerve neuropathy in TBI cases
ranges from 5% to 10%, trigeminal neuropathy occurs
in approximately 5-10%, post-traumatic ~CSF
rhinorrhea in 5-15%, SAH in 10-30%, parenchymal
hemorrhage in 20-30%, seizure disorders in 5-15%, and
post-traumatic meningoencephalitis in 1.3-3.5% of TBI
patients [17-18].

In the wunique clinical case presented here,
involving a severe penetrating cranial injury with
damage to multiple critical brain structures, the only
postoperative complication was nasal CSF leakage —
which, if left untreated, could have led to life-
threatening sequelae.

Thanks to the accurate localization of the leak
using CT cisternography, and the effective endonasal
endoscopic skull base reconstruction using autologous
tissue grafts, we achieved complete recovery of the
patient without any neurological deficits.

By thoroughly describing the key diagnostic and
surgical techniques we use in our daily practice, we are
confident that this material will be valuable for medical
professionals.
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bac cyiierinig cupek Ke3aeceTiH aybIp eHy )KapaKaThbl Ke3iHJeri Ha3aaabIK
AVIKBOPESIHBIH AVIaTHOCTUKAChI MeH XUPYPIMUIABIK
eMiHiH TeAa aaici

Mycradpun X.A. 1, Ayiicen6an C.H. 2, Teavraes A.K. 3, Aockaanes A.X. 4, Cypann A.A. 5,
Tankauees P.I11. ¢

! Heiipoxupypr-gapirep, ¥ATTHIK Heiipoxupyprus opraabirel, Acrana, Kaszaxcran
2 Pesugenr-aapirep, YATTBIK HeIfpOXUpyprust opraasirbl, Actana, Kasakcran
3 Hetipoxupypr-aapirep, ¥ ATTHIK HepOXUPYpPIust opTaabiFbl, Actana, Kasakcran
4 CTpaTerus >KaHe FhLABIM XXOHIHAETi AUPeKTOp, Y ATTHIK HeMIPOXUPYPIus opTaabirbl, Acrana, Kasakcran
5 Hetipoxupypr-aapirep, ¥ ATTHIK HepOXUPYpPIust opTaabirbl, Actana, Kasakcran
¢ Heitpoxupypr-aapirep, ¥ATTHIK Helipoxupyprus opraasirbl, Acrana, Kasakcran

Tyiingeme

JKapakarran KeiiHIi >KYABIH CYMBIKTBIKTBIH afybl epecekTepgeri OapAablK >KaOBIK ©Oac cyliek-mMu
>KapakaTTapbIHbIg 1-3% >KaFaalibiHAa Ke3aecei aa epecek MarieHTTepAeri SKYABIH CYVBIKTBIFBIHBIH aFrybIHBIH 80-90%
cebebi Oac cyiiek-M1 KapaKaTbIMeH OariAaHBICTHL. AIITBIK €HIIT KeTeTiH Oac CylieK-MI >KapaKaThl )KapaKaTTaH KeliHri
Ke3eHJe MYPBIHHAH AMKBOPesIChl, Cy0apaxXHOMAaAbAbI JKoHe ITapeHXMaTO3AbI KaH KYIBIAYDI, OeT >KoHe YIII TapMaKTbI
SKYVIKeCIiHIH HepomaTusCH, KYPBICY CMHAPOMBIHA, aa Kelbip >Kardalidapda eaimre okeayi MyMKiH. MypbH
AVKBOPESICBIH AMarHOCTMKAaAayAblH KMBIHABIFB OHBIH KAMHUKAABIK KOPiHiCTepiHiH MYPBIH KyBICHI MeH KOJHayAaphl
aypyAapblHa YKCacTBIFBIMEH OallaaHBICTHL /MarHOCTMKaHBIH KeHiHeH KOAJaHBLAATBIH ddictepinin Oipi — KT-
mucrepHorpadpus, aa Kasipri 3aMaHFBI eMAey ToCidi — DHAOCKONMAABIK DHAOHA3aAbAbl KOA >KeTKi3y >KoHe
ayTOTpaHCILAaHTaT KOMeTiMeH aKaylapAbl >KOHAey O0ABIIT TaObL1aAbl.

bya makaaaga 0i3 Oac cyiferiHiy aybsIp eHy >KapaKaTbhl HOTVDKeciHAe IMaiida 6oaraH MYPBIH AMKBOPEsCHIH
XUPYPTUAABIK 94iCIIeH eMAeyAiH CHpeK >KoHe epeKIlle KAMHMKAABIK >KaFAaiibiH yChiHaMbI3. HaykacTeiy mern maby
Ke3iHJe TpaKTOpAaH Kyall, T PMaHBIH IIaHBIIIKBICE 6ac MIBIHA TOABIK €HYi OPBIH aA/bI )KoHe aABbIHFaH >KapaKaTThIH
SKaAFBI3 aCKbIHYBl — MYPBIH AMKBOpPesichl 00aAbl. JuarHoctuka MakcatbiHAa KT-mmcrepnorpadms >xyprisiaim,
AVIKBOP aFyBIHBIH Ko3i aHbIKTaaabl. Keitin 6i3 Haykacka MM HeTidiHe SHAOCKONMAABIK KOAXKETiMAiAiK apKbLABI
>KapakaTTaH KeliHTi MypPBIH AMKBOPEsCHIH a3 MHBA3MBTI XMPYPIUAABIK eM >KacaablK. Omepans 6apbICbIHAA XY ABIH
CYVIBIKTBIFBIH AI0MOaAbAbl APeHaX apKbLABI aFbI3y 94ici K0AAaHBLAABI. Aa Oac cyJieTiHiH HeTisi akaybIH I11acTHKalay
VIIiH IanueHTTiH o3 TiHAepi, coa KaK >KamOacThIH Oyiiip OeTKelliHeH aaABIH alda aAbIHFaH, Kambac ¢acIisacsl MeH
ayTOXXIp NaligaAaHbLAABL.

TyiiiH ce3aep: xapakaTTaH KelfiHTi MYpBIH AMKBOpes, MYPBIH AMKBOPESICH, €HreH 0ac-MU >KapakaTsl, Hac
CYJieK aKayblH I1AacTHKalay, D9HAOCKOIMAABIK Oac HeTi3i akayblH I11acTIKaAay.

OpurnnaabHast XMpyprudeckas MeTOAMKA AVIaTHOCTUKI ¥ AedeHNsI Ha3aAbHOM
AVIKBOpEM IIPpU peAKOM TsIXKeAO0M IIPOHMKAIOMIeVl TpaBMe Yeperia

Mycrapun X.A. 1, Ayiicen6an C.H. 2 Teavraes A.K. 3, Aockaanes A.XK. 4, Cypann A.A. 5,
Taukauees P.I11. ¢

I Bpau-neripoxupypr, HammonaasHslit eHTp Helipoxupypruy, Acrana, Kasaxcran
2Bpau-pesngent, HanmonaanHslit ieHTp Helpoxupypruy, Acrana, Kasaxcran
3 Bpau-neitpoxupypr, Harjmonaasuslit 1ieHTp Heripoxupypruu, Acrana, Kazaxcran
¢ AlupexTop 1o cTparernu u Hayke, Hanmonaasusiit entp Hetipoxupyprun, Acrana, Kasaxcran
5 Bpau-pesugent, HanmonaanHsiit meHTp Hevipoxupypruu, Actana, Kasaxcran
¢ Bpau-nertpoxupypr, Harjmonaasulit 1ieHTp Heripoxupypruu, Acrana, Kazaxcran
Pesrome
[TocTTpaBMaTIdecKoe MCTedeHe CIIMTHHOMO3IOBOM XXIAKOCTI HabA104a10TCs B 1-3 % Bcex 3aKpBITHIX YepeITHO-
MO3TOBBIX TpaBM Yy B3POCABIX, a 80-90% Bcex IOPpUYINH yTEIKU CIIMHHOMO3TOBOI JKMAKOCTI 'y B3POCABIX ITallVI€EHTOB
CBsI3aHbI C TPaBMaMU I'OAOBBI. OTKprTaﬂ ITpOHMKalonias 4eperrtHo-Mo3ropas TpaBMa MOKeET CTaTh HpI/I‘II/IHOﬁ pa3BuUTILA
HOCTTpaBMaTI/I‘IeCKOﬁ Ha3aAbHOI JANKBOpEN, CY6aanHOI/I,ZI,a/1bHOI'O KpOBOM3AVISIHISL, IapeHXnMaTO3HOI O

https:/ldoi.org/10.52889/1684-9280-2025-76-5-jt0024


https://orcid.org/0000-0003-3984-9565
https://orcid.org/0009-0003-9936-9173
https://orcid.org/0000-0002-4990-8410
https://orcid.org/0000-0001-8727-567X
https://orcid.org/0009-0009-5911-118X
https://orcid.org/0000-0001-5464-079X
https://orcid.org/0000-0003-3984-9565
https://orcid.org/0009-0003-9936-9173
https://orcid.org/0000-0002-4990-8410
https://orcid.org/0000-0001-8727-567X
https://orcid.org/0009-0009-5911-118X
https://orcid.org/0000-0001-5464-079X

Trauma & Ortho Kaz, 2025, 76 (4)

KPOBOM3AVIIHIS, HETIPOIIaTUI ANLIEBOTO U TPOHNYHOTO HEPBOB, CyAOPOKHOTO CMHAPOMA, a B HEKOTOPBIX CAYJasIX U
AetaapHOro mcxoda. CAOXKHOCTL AMArHOCTMKM Ha3aAbHOI AMKBOPEM CBsI3aHa CO CXOXKECTBIO €ro KAMHIYIECKUX
IPOSIBAEHNII C 3a00A€BaHMAMY IIOAOCTY HOCA Y OKOJAOHOCOBBIX Ia3yX. OAHMM M3 pacIpOCTpaHEHHBIX METOAOB €ro
AnarHoctukn ssasercs: KT-nucrepnorpadist, a coBpeMeHHBIM MeTOJOM Jed4eHMs Ha3aAbHON AUKBOPEU SBASETCA
DHAOCKOIIMYECKIIT PHAOHA3aAbHBIN AOCTYII U I1AacTHKa AedeKTa ayTOTPaHCIIAaHTaTOM.

B aaHHOI cTaThe MBI IIpeACTaBAsIeM BallleMy BHMMAaHUIO pPeJKMII VM YHMKaABHBII KAMHWYECKMI cAydail
IPYMeHEHNsI XUPYPIMIECKONI METOAMKM AedeHNs Ha3aAbHON ANKBOPEM II0CAe TsDKeAON ITPOHUKAIOIIeN TpaBMBI
Jeperla, II0Ay9eHHO B pe3yAbTaTe MadeHNs IaljieHTa C CCHOKOCHOTO TpaKTopa Ha BuAbl. [Iponsomniao mpoHNKHOBeHNe
3yOlLia B/ Ha BCIO AAMHY B CTPYKTYPBI TOA0BHOTO MO3Ia, a €4MHCTBEHHBIM OCAOXKHEHIEM II0Ay4eHHOI TpaBMBI Obl1a
HasaAbHasl AUKBOpes. /A5 AMarHOCTUKY Ha3aAbHON AMKBOper Hamy Oblaa npuMeneHa KT-1jucreprorpadist, koropas
IIOMOIJa HaM AOKaAM30BaTh MCTOYHMK Ha3aAbHOI AMKBOpeN. 3aTeM MBI IIpOBeAU IIalMeHTy MaJOWMHBa3MBHOE
XMPYpIrudecKoe JedeHne IIOCTTpaBMaTdecKoll Ha3abHOM AMKBOPEN C IIpMMeHeHIeM DHAOCKOIINYECKOTo AOCTYIIa K
OCHOBaHMIO uyepena. Bo Bpems omeparnuy Mbl IPUMEHUAU METOAVIKY APEHUPOBAHMS CIIMHHOMO3IOBOM >KUAKOCTH
Jepe3 AI0MOaAbHBIN ApeHaX, a AAd I1AacTUKM AedeKTa OCHOBaHM:I depella ayTOTpaHCILIaHTaTa MBI MCIIOAb30BaAl
coOCTBeHHBIE TKaHM IaljMeHTa: IMMPOKYyI0 ¢acnuio Oeapa UM ayTOXMUp, B3ATbIe IIpeABapUTEABHO U3 OOKOBOIL
IIOBEPXHOCTH A€BOro OeApa HaryeHTa.

KalodeBble caoBa: mocTTpaBMarmyeckas Ha30AMKBOpPes, Ha30AMKBOPes], IPOHUKAIOMIAs 4YepeITHO-MO3roBast
TpaBMa, I11acTHKa gedeKTa Yeperla, DHAOCKOIYecKas I11acTuKa JepekTa OCHOBaHIS Yyeperia.
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