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Exposure of the petrosal segment of the internal carotid artery
as a method for preventing intraoperative bleeding during
clipping of carotid-ophthalmic aneurysms: a clinical case
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& intraoperative bleeding during clipping of carotid-ophthalmic aneurysms: a clinical case
Summary Temporarily clipping the internal carotid artery (ICA) in the carotid canal enables the risk of bleeding from the
main surgical access to be controlled without isolating the neurovascular bundle of the neck. This reduces
the traumatic nature of the operation and is preferable from a cosmetic point of view.
Diagnosis
46-year-old man A saccular aneurysm March 13,
of the right ophthalmic artery 2025
elte gl measuring 4.0 x 3.9 mm with U0
periodic headaches areck of 3.3 mm
Treatment
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& https://youtu.be/EoHpNJI5TgcA

Outcomes Clinical: Computed tomography angiography:
e No increase in neurological e Total clipping
symptoms

e No residual aneurysm
e The patient was discharged
for outpatient follow-up on e Cerebral blood flow not
the 9th day compromised
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Microsurgical treatment of ocular artery aneurysms is classified as high-risk surgery. It is anatomically impossible to
prevent and stop bleeding from ophthalmic aneurysms by applying a standard clip proximal to the aneurysm.

Case report. A 46-year-old man was admitted complaining of periodic headaches for 6 months. Outpatient magnetic
resonance imaging revealed an aneurysm of the right internal carotid artery (ICA). According to computed tomography and
cerebral angiography, an aneurysm of the ocular artery was verified. The patient chose an open surgery from the proposed
treatment methods. Clipping of the aneurysm of the ocular artery mouth was performed by pterion access with an extradural
extraction of the petrosal segment of the ICA to prevent intraoperative bleeding. The course of the postoperative period was
smooth, without neurological symptoms, and the stitches were removed on the 9 day. The patient was discharged under
outpatient supervision with a recommendation to control the radicality of clipping after 6 months.

Discussion. Temporary clipping of the ICA in the carotid canal during microsurgical operations for ocular artery
aneurysms allows controlling the risk of bleeding from the main surgical access without isolating the neurovascular
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bundle of the neck, which reduces the traumatic nature of the operation and is preferable from a cosmetic point
of view.

Keywords: carotid-ophthalmic aneurysms; removal of the anterior oblique process; proximal bleeding control;
petrosal segment of the internal carotid artery; internal carotid artery mobilization in the carotid canal

MeSH terms:

ANEURYSM - DIAGNOSTIC IMAGING

ANEURYSM - SURGERY

OPHTHALMIC ARTERY - DIAGNOSTIC IMAGING

OPHTHALMIC ARTERY - SURGERY

CAROTID ARTERY, INTERNAL - DIAGNQOSTIC IMAGING

CAROTID ARTERY, INTERNAL - SURGERY

MICROSURGERY - METHODS

SURGICAL APPROACH

CASE REPORTS

For citation: Tkachev V.V, Litvinenko D.V., Fedorenko A.D., Sever I.N. Exposure of the petrosal segment of the internal
carotid artery as a method for preventing intraoperative bleeding during clipping of carotid-ophthalmic aneurysms:
a clinical case. Sechenov Medical Journal. 2025; 16(3): 40-47. https://doi.org/10.47093/2218-7332.2025.16.3.40-47

CONTACT INFORMATION:

Dmitry V. Litvinenko, Cand. of Sci. (Medicine), neurosurgeon, Department of Neurosergery No. 2, SRI - Regional Clinical Hospital
No. 1 named after prof. S.V. Ochapovsky.

Address: 167, May 1 str., Krasnodar, 350086, Russia

E-mail: dimalit73@yandex.ru

Compliance with ethical standards. Consent statement. The patient consented to the publication of the article “Exposure of the petrous
segment of the internal carotid artery as a method for prevention of intraoperative bleeding during clipping of carotid-ophthalmic
aneurysms: a clinical case” in the “Sechenov Medical Journal”.

Conflict of interests. The authors declare that there is no conflict of interests.

Financing. The study was not sponsored (own resources).

Received: 04.06.2025
Accepted: 07.08.2025
Date of publication: 27.10.2025

VIK 616.133.32-007.64-089

BbigeneHue NneTpo3asibHOro cerMeHTa BHyTPEHHEW COHHOM
apTepum KaK MeTo NpodUNaKTUK1U UHTPaonepaLuoHHOro
KpOBOTEYEHUSs MNPU KIUNUPOBaAHUU KapOTURQHO-
odpTaNnbMUYECKUX aHEBPU3M: KIIMHUYECKUIA criyyan
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LUEMETTERE

MWUKPOXMPYpPrityeckoe nedeHine aHeBpI3M rnasHoii apTepui OTHOCAT K XMPYPru BbICOKOTO pucka. Mpodunaktuka
N OCTaHOBKa KPOBOTEYEHMUS 13 0(TaNbMUYECKMX aHEBPU3M CTaHAAPTHBIM HaNOXEHUEM KIUMca NPoOKCUMarnbHee
aHEeBPU3Mbl aHATOMUYECKM HEBOSMOXKHO.
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OnucaHmne cnyyas. [auneHT 46 neT NOCTYNWA C XanobaMu Ha NepUMoOANYECKMEe FrONOBHbIE 60NN B TEYEHME LLECTM
mecsaLeB. AM6YNaTOpHO Ha MarHUTHO-PE30HAHCHOW ToMorpadbuy BbisiBieHa aHeBPM3Ma NPaBOil BHYTPEHHE COH-
Hoit apTepun (BCA). Mo AaHHbIM KOMMbOTEPHO-TOMOrpaduyeckoii 1 LepebpanbHoii aHruorpaduii BepudnLmpo-
BaHa aHeBPM3Ma rMasHoN apTepuu. MaUneHT u3 NpeasioKeHHbIX METOLO0B leYeHMs BbiGpan OTKPbITYHO ONepaLuto.
[MpoBefeHO KIMMNMPOBAHWE aHEBPU3MbI YCTbA [1A3HOW apTepuu NTeproHabHbIM JOCTYNOM C 9KCTPaAypasbHbIM
BblAeNeHNeM NeTpo3anbHOro cermeHta BCA ¢ Lenbto NpodUnakTUKKM MHTPaoNepaLnoHHOro KpoBoTeyeHns. Te-
YeHWe NnocneonepaLMoHHOro Nepuoga rnaaxkoe, 6e3 HeBPONOrMYECKO CUMNTOMATHKK, LWBbI CHATbI Ha 9-e CyTKM.
MaumneHT BbiNUCaH Noa aMbynaTopHOe HabntoaeHe C pekoMeHaaLVeld KOHTPONA PaanKanbHOCTM KAMNMPOBaHNS
yepes 6 MecsLeB.

06cyxpeHune. BpemeHHoe knunuposaHve BCA B COHHOM KaHasne Npu MUKPOXMPYPTrMYECKUX onepaumsax no noBogy
aHEeBPU3M [1a3HOW apTepuM NMO3BOJISIET KOHTPOIMPOBATL KPOBETEYEHME 113 OCHOBHOrO OMepaLyOHHOro AocTyna —
6e3 BblAeneHns COCyAMCTO-HEPBHOMO MyYKa Len, YTO CHUXKAET TPaBMaTUYHOCTb OnepaLui 1 ABASeTCs NpegnoyTy-
TE/bHbIM C KOCMETUYECKO TOUKM 3pEHUS.

KnioyeBble cnoBa: kapoT/AHO-0(QTaNnbMUYecKie aHeBPU3MbI; yAaneHne nepefHero HakoHeHHOro 0TPOCTKa; NMPOK-
CUManbHbIA KOHTPONb KPOBOTEYEHWS; NeTPO3abHblii CErMEHT BHYTPEHHE! COHHON apTepumn; MOBUAN3aLNS BHY-
TPEHHEN COHHOW apTePUK B COHHOM KaHane

Py6pukn MeSH:

AHEBPU3MA - INATHOCTMYECKOE M30BPAXEHWE

AHEBPV3MA - XVPYPT A

NA3HASA APTEPNA - OUATHOCTNYECKOE N30BPAXEHNE

[MA3SHAA APTEPUA - XUPYPT A

COHHAA APTEPUA BHYTPEHHAA — OVMATHOCTNYECKOE N30BPAXEHNE

COHHAA APTEPUA BHYTPEHHAA — XPYPT A

MUKPOXNPYPT S — METOLbI

OMEPATMBHBI JOCTYN
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HIGHLIGHTS

Despite the development of endovascular methods, proximal bleeding control for carotid-ophthalmic aneurysms is carried out through

open intervention.

Temporary clipping of the internal carotid artery in the carotid canal through the Kawase triangle effectively prevents intraoperative

bleeding without accessing the neck vessels.

The proposed modified technique for proximal control in the carotid canal is anatomically gentle, since it preserves the auditory tube,
greater petrosal and trigeminal nerves, does not require mobilization of the temporal lobe pole and reduces the risk of vascular wall injury.

Open exclusion of carotid-ophthalmic aneurysms is a
non-trivial task due to the peculiarities of their anatomy
[1], inaccessibility, difficulty in stopping possible bleeding
from the aneurysm, as well as the risks of deterioration of
visual functions [2]. Currently, the choice of treatment for
ophthalmic aneurysms is intravascular interventions, but
a significant proportion of patients continue to undergo
open surgeries for various reasons [3].

The issue of prevention and effective control of
bleeding remains a cornerstone of microsurgery for
ophthalmic aneurysms. Proximal bleeding control
is traditionally achieved by dissecting the cervical
segment of the internal carotid artery (ICA), which de
facto means performing an additional operation with
potential complications and cosmetic defects [4]. The
use of temporary clipping of the ICA in the carotid canal
allows for the effective cessation of antegrade blood flow
in the proximal segments of the ICA without dissection
of the cervical neurovascular bundle, thereby reducing
the trauma of the operation and the risks of perioperative
complications and improving cosmetic results [5-7].

The aim of this case report is to demonstrate the
experience of temporary clipping of the ICA in the carotid
canal using an open approach during microsurgical
exclusion of an aneurysm of the right ophthalmic artery.

CASE REPORT

A 46-year-old patient was admitted to the clinic of the
Scientific Research Institute — Regional Clinical Hospital
No. 1 named after Prof. S. V. Ochapovsky on March 13,
2025. The patient complained of periodic headaches
that had been bothering him for the past six months. An
outpatient magnetic resonance imaging scan of the brain
revealed an aneurysm of the right ICA. The patient was
hospitalized for digital subtraction cerebral angiography
and surgical treatment. On examination: the neurological
status without focal neurological symptoms, the somatic
status without abnormalities. Computed tomography
angiography and cerebral angiography verified a saccular
aneurysm of the right ophthalmic artery measuring
4.0x3.9 mm with a neck of 3.3 mm (Fig. 1A-D).

After consultation with endovascular surgeons, the
patient was offered a choice: endovascular treatment
using an intracranial stent or open aneurysm exclusion.
The potential risks of open and endovascular treatment
were explained. The patient preferred open surgery and
signed the relevant consent form.

Surgical technique

The operation was performed on March 18, 2025. A
limited incision of the dura mater was made using the
standard pterional approach. The cistern of the lateral
cerebral fossa (Sylvian cistern) was opened to relax the
brain. An extradural subfrontal approach was used to
resect the lesser wing of the sphenoid bone and remove
the anterior clinoid process. Hemostasis was achieved.
After the final opening of the dura mater and dissection
of the basal cisterns, the optic nerve, ICA, and aneurysm
dome were identified.

An extradural subtemporal approach to the anterior
surface of the temporal bone pyramid was performed
to ensure proximal control of possible bleeding. The
foramen spinosum and foramen ovale were identified.
Partial peeling of the outer wall of the cavernous sinus
was performed, exposing the mandibular nerve. The
greater petrosal nerve was identified.

After skeletonization of the apex of the petrous bone
and trepanation of the upper wall of the carotid canal
(Fig. 2A), mobilization and temporary clipping of the
petrosal segment of the ICA were performed (Fig. 2B).
Then the distal dural ring was dissected, the dome and
neck of the aneurysm were exposed (Fig. 2C). Clipping
of the aneurysm of the right ophthalmic artery was
performed (Fig. 2D). After checking the patency of the
ophthalmic artery, coagulation of the aneurysm dome
was performed. The temporary clip from the ICA was
removed, hemostasis was achieved in the area of the
petrous segment of the ICA, and the surgical wound was
sutured. A video of the operation is available at the link:
https://youtu.be/EoHpN]5TgcA.

The postoperative period was uneventful, with no
increase in neurological symptoms. Follow-up computed
tomography and computed tomography angiography
scans performed one day after surgery (March 19, 2025)
revealed no residual aneurysm (Fig. 3A-C). The wound
healed by primary tension, the sutures were removed on
the 9" day, and the patient was discharged for outpatient
follow-up with a recommendation to check the radicality
of clipping in 6 months.

DISCUSSION

Performing open surgeries on cerebral aneurysms
is associated with an increased risk of intraoperative
bleeding during dissection of the aneurysm dome and
neck [8].
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FIG. 1. Computed tomography (A), computed tomography angiography (B, C), and cerebral angiography (D) of a 46-year-old
patient with an aneurysm of the ophthalmic artery orifice before surgery.

A, B. Axial section: aneurysm dome (arrow), no signs of hemorrhage.

C. 3D reconstruction: 1 - aneurysm dome, 2 - M2 segment of the middle cerebral artery, 3 - C7 segment of the internal carotid

artery.
D. Lateral projection: aneurysm dome (arrow).

Patients with ophthalmic artery aneurysms, which are
anatomically complex and difficult to access for surgery,
are operated on mostly using intravascular methods.
These include occlusion using microcoils: balloon and
stent assistance, as well as the installation of flow-
diverting devices [9-11].

In open surgery, prevention and control of bleeding
from intradural and transit aneurysms of the ophthalmic
segment of the ICA are particularly important, since
routine application of temporary clips proximal to the

aneurysm is impossible due to anatomical conditions.
To date, the main method for controlling bleeding
from ophthalmic aneurysms remains the exposure of
the bifurcation of the common carotid artery into the
internal and external branches in the neck. This method
of proximal control involves the use of a second surgical
approach with possible complications: paresis of the
vocal cords and tongue; hematoma in the surgical area,
causing compression of the trachea and severe breathing
difficulties, in some cases requiring intubation or
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FIG. 2. Clipping of the aneurysm of the right ophthalmic artery orifice in a 46-year-old patient.
A. Removal of the superior wall of the carotid canal, exposure of the petrous segment of the internal carotid artery (arrow).

B. Temporary clipping of the C2 internal carotid artery (arrow).

C. Dissection of the aneurysm of the ophthalmic artery orifice: 1 - optic nerve, 2 - aneurysm dome, 3 - internal carotid artery.

D. Clipping of the ophthalmic artery aneurysm (arrow).

tracheostomy; dissection of the exposed arteries. Access
to the neck vessels may be difficult or impossible in the
presence of cicatricial adhesive process after previous
surgery or radiation therapy [4].

Occlusion of the ICA in the neck often does not lead
to complete cessation of antegrade blood flow through
the ophthalmic segment, which is associated with the
presence of distal anastomoses between the ICA and
branches of other brachiocephalic arteries [12].

Methods for mobilizing the ICA proximal to its
cerebral portion, in the ICA carotid canal, were proposed
quite some time ago [6, 7], but they did not become
widely used due to the complexity of their technical
implementation and the presence of a number of
shortcomings. The intradural access to the petrosal part
of the ICA proposed by T.M. Wascher et al. [6], involved
complete mobilization of the temporal lobe pole, which
significantly increased the risk of developing venous
cerebral infarction in the surgical area, and the use of
a balloon catheter for occlusion of the ICA carried the
risks of incomplete occlusion or excessive compression,
leading to damage to the arterial wall.

In the technique described by L.N. Sekhar et al.
[7], orbitomaxillofacial craniotomy was proposed
for the isolation of the petrosal segment of the
ICA, which made the operation more traumatic and
worsened cosmetic results. In addition, in all cases,
when drilling the carotid canal in the posterolateral

triangle (Glasscock triangle) required opening the
bony part of the auditory tube, which increased the
risk of developing inflammation of the middle ear
inflammation and hearing loss. Both techniques
involved transection of the greater petrosal nerve,
creating a potential risk of complications due to
denervation of the lacrimal gland on the access side.

In the described case, a modified method of proximal
bleeding control was used (video) [5]. To perform this
procedure, after standard pterional craniotomy, the
upper wall of the carotid canal in the posteromedial
triangle (Kawase triangle) is resected using an extradural
approach. The roots of the trigeminal and greater petrosal
nerves are preserved; the Eustachian tube, cochlea,
and internal auditory canal remain intact. The ICA is
mobilized in a sheath of periosteum lining the walls
of the carotid canal, which minimizes its trauma, and
occlusion of the ICA with clips with a specified degree of
compression of their branches reliably stops blood flow
without damaging the vascular wall.

CONCLUSION

The use of modern methods of proximal bleeding
control during open surgery in patients with aneurysms
of the ophthalmic segment of the ICA, including
temporary clipping of the petrosal segment of the ICA,
allows for the optimization of surgical technique. This
results in increasing the safety of the intervention due to
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FIG. 3. Computed tomography (A), computed tomography angiography (B, C) of a 46-year-old patient with an aneurysm of the
ophthalmic artery ostium 24 hours after surgery. Total clipping, cerebral blood flow not compromised.

A, B. Axial section: clip on the aneurysm (arrow).
C. 3D reconstruction: clip on the aneurysm (arrow).

the reliable prevention of bleeding, as well as minimizing
the amount of tissue trauma, and improving cosmetic and
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functional outcomes. All of these factors are important
for the patient’s quality of life.
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aCIeKTbl IPeCTaBIeHHON MyOIMKaLNN.

46 CEYEHOBCKW BECTHUK T. 16, Ne 3, 2025 / SECHENOV MEDICAL JOURNAL VOL. 16, No. 3, 2025



REFERENCES / JIATEPATYPA

1. Cesep HU.H., I'epactoma A.E., Jlumeunenxo /.B., Tkaues B.B.
Knaccudukanyst aHeBpu3M OQTalbMUYECKOTO CerMeHTa BHY-
TpPEeHHell COHHOJ aprepuu: 00630p JmTeparypbl. CeuyeHOBCKMI
BectHuk. 2024; 15(4): 4-18. https://doi.org/10.47093/2218-
7332.2024.15.4.4-18. EDN: IGGXRN / Sever L.N., Gerasyuta A.E.,
Litvinenko D.V., Tkachev V.V. Classification of ophthalmic segment
internal carotid artery aneurysms: a literature review. Sechenov
Medical Journal. 2024; 15(4): 4-18 (In Russian). https:/doi.
0rg/10.47093/2218-7332.2024.15.4.4-18. EDN: IGGXRN

2. Rahmanian A., Mohammad Hosseini E., Sourani A., et al.
Microsurgical treatment of ophthalmic artery aneurysm, a case
series of 55 patients with long-term follow-up. BMC Surg. 2024
May; 24(1): 139. https://doi.org/10.1186/s12893-024-02419-x.
PMID: 38714953

3. Luzzi S., Del Maestro M., Galzio R. Microneurosurgery for
Paraclinoid Aneurysms in the Context of Flow Diverters. Acta
Neurochir Suppl. 2021; 132: 47-53. https://doi.org/10.1007/978-
3-030-63453-7_7. PMID: 33973028

4. Jani P, Mathuriya S.N., Dhandapani S. Safe Cervical ICA Control
for Clipping Clinoid-Ophthalmic Segment ICA Aneurysms. Turk
Neurosurg. 2021; 31(5): 821-822. https://doi.org/10.5137/1019-
5149.JTN.32688-20.1. PMID: 34169987

5. Txaues B.B., J/lumsunenxo /.B., Cesep HU.H. u dp. I[Tarentr PO RU
2 823 205 C1. Criocob mpodmIakTUKM ¥ KOHTPOJISI KPOBOTEUEHMsI
U3 aHeBpU3M O(DTAJbMUYECKOTO CErMeHTa BHYTPEHHEN COHHOI
aprepun. Ony6imkoBano: 22.07.2024 Bion. Ne 21 / Tkachev V.V.,
Litvinenko D.V., Sever I.N., et al. Patent of the Russian Federation
RU 2 823 205 C1 Method for the Prevention and Control of
Bleeding from Aneurysms of the Ophthalmic Segment of the
Internal Carotid Artery. Published: 22.07.2024 Bul. No. 21.

6. Wascher T.M., Spetzler R.F., Zabramski J.M. Improved trans-
dural exposure and temporary occlusion of the petrous inter-
nal carotid artery for cavernous sinus surgery. Technical note.

HEMPOXUPYPI UK

] Neurosurg. 1993 May; 78(5): 834-837. https://doi.org/10.3171/
jns.1993.78.5.0834. PMID: 8468617

7. Sekhar L.N., Sen C.N., Jho H.D. Saphenous vein graft bypass
of the cavernous internal carotid artery. ] Neurosurg. 1990 Jan;
72(1): 35-41. https://doi.org/10.3171/jns.1990.72.1.0035. PMID:
2294182

8. Tawk R.G., Hasan T.F, D’Souza C.E., et al. Diagnosis and
Treatment of Unruptured Intracranial Aneurysms and Aneurysmal
Subarachnoid Hemorrhage. Mayo Clin Proc. 2021 Jul; 96(7):
1970-2000. https://doi.org/10.1016/j.mayocp.2021.01.005. Epub
2021 May 13. PMID: 33992453

9. Silva M.A.,, See A.P, Dasenbrock H.H., et al. Vision out-
comes in patients with paraclinoid aneurysms treated with
clipping, coiling, or flow diversion: a systematic review
and meta-analysis. Neurosurg Focus. 2017 Jun; 42(6): E15.
https://doi.org/10.3171/2017.3.FOCUS1718. PMID: 2856598

10. Kanemaru K., Yoshioka H., Hashimoto K., et al. Treatment of
Unruptured Large and Giant Paraclinoid Aneurysms in Japan
at the Time of Flow Diverter Introduction: A Nationwide,
Multicenter Survey by the Japanese Society on Surgery for
Cerebral Stroke. World Neurosurg. 2025 Mar; 195: 123571.
https://doi.org/10.1016/j.wneu.2024.123571. Epub 2025 Jan 17.
PMID: 39681259

11. Behari S., Dikshit P, Singh S., et al. Paraclinoid Segment
Aneurysms of the Internal Carotid Artery: Surgical
Clipping. Neurol India. 2021 Sep-Oct; 69(5): 1184-1195.
https://doi.org/10.4103/0028-3886.329547. PMID: 34747782

12. Babichev K.N., Savello A.V., Svistov D.V.,, et al. Segmental agene-
sis of the cervical internal carotid artery with collateral blood sup-
ply from the ascending pharyngeal artery and intercavernous anas-
tomosis: a clinical case and literature review. Burdenko’s Journal
of Neurosurgery. 2018; 82(2): 81-87. https://doi.org/10.17116/
oftalma201882281-87. PMID: 29795090

INFORMATION ABOUT THE AUTHORS / UH®OPMALIUA OB ABTOPAX

Vyacheslav V. Tkachev, Dr. of Sci. (Medicine), Professor,
Department of Neurology and Neurosurgery, Associate
Professor, Department of Surgery No. 1, Kuban State Medical
University; Head of the Department of Neurosurgery No. 2,
SRI - Regional Clinical Hospital No. 1 named after prof.
S.V. Ochapovsky.

ORCID: https://orcid.org/0000-0002-5600-329X

Dmitry V. Litvinenko™, Cand. of Sci. (Medicine),
neurosurgeon, Department of Neurosergery No. 2, SRI -
Regional Clinical Hospital No. 1 named after prof.
S.V. Ochapovsky.

ORCID: https://orcid.org/0000-0002-4831-1874

Arkady D. Fedorenko, resident, Department of Neurology
and Neurosurgery, Kuban State Medical University.
ORCID: https://orcid.org/0009-0004-1461-553X

Irina N. Sever, postgraduate student, Department of Neurology
and Neurosurgery, Kuban State Medical University.
ORCID: https://orcid.org/0009-0008-4737-3994

* Corresponding author / ABTOp, OTBETCTBEHHBIN 3a MEPENCKY

TkaueB BsiuecnnaB BasepbeBuu, i-p Men. Hayk, npodeccop
Kadenpbl HEBPOJIOTUM U HEMPOXUPYPIUU, AOLUEHT Kadempbl
xupypruu Ne 1 ®I'BOY BO Ky6I'MY Muusnpasa Poccuu;
3aBemyIomMii Heipoxupypruyeckum otaenernem Ne 2 I'BY3
«HUU - KpaeBas knmunyeckas 6osbanma Ne 1 mm. mpodec-
copa C.B. Ouanosckoro» Munsgpasa KpacHogapckoro kpast.
ORCID: https://orcid.org/0000-0002-5600-329X

JIurBunenko Ivurpuii BUKTOpOBMY™, KaHI. Mel. Hayk,
Bpau-HENPOXUPYPT HENPOXUPYypruueckoro oraenenus Ne 2
I'bBY3 «HU1U - KpaeBas kimandeckast 6obamiia Ne 1 mm. mpo-
deccopa C.B. Ouanosckoro» MunsgpaBa KpacHomapckoro
Kpast.

ORCID: https://orcid.org/0000-0002-4831-1874

degopenko Apkaamit [IMuTpmMeBMY, opmuMHaTOp Kade-
Ipel HeBposoruu u Hevipoxupyprum @I'BOY BO Ky6I'MY
Munsppasa Poccun.

ORCID: https://orcid.org/0009-0004-1461-553X

CeBep Vpuna HukonaeBHa, acrmupaHTka Kadempbl HEBpO-
soruu u Hevipoxupyprun @I'BOY BO Ky6I'MVY Munsnpasa
Poccymn.

ORCID: https://orcid.org/0009-0008-4737-3994

CEYEHOBCKWM BECTHUK T. 16, Ne 3, 2025 / SECHENOV MEDICAL JOURNAL VOL. 16, No. 3, 2025 47


https://doi.org/10.47093/2218-7332.2024.15.4.4-18
https://doi.org/10.47093/2218-7332.2024.15.4.4-18
https://doi.org/10.3171/jns.1993.78.5.0834
https://doi.org/10.3171/jns.1993.78.5.0834
https://doi.org/10.17116/oftalma201882281-87
https://doi.org/10.17116/oftalma201882281-87

