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Summary The choice of median suboccipital craniotomy and contralateral supracerebellar infratentorial
approach is the preferred route for complete resection of cavernoma of dorsal midbrain surface in
order to revent postoperative neurological deficits.
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Abstract

Common surgical approaches to the dorsal midbrain include: the occipital transtentorial, supracerebellar infratentorial,
posterior subtemporal, and the tonsilloveal transaqueductal approaches.

Case report. A 38-year-old man presented with mild right-sided weakness and diplopia following an episode of
headache and vomiting two weeks prior to admission. A neurological examination revealed mild right-sided weakness,
adownward and outward strabismus, a mild left ocular mydriasis and accommodation paralysis alongside alternating
syndrome. Magnetic resonance imaging revealed a 20x30x25 mm rupture of the cavernous malformation of the left
midbrain peduncle as well as hematomas within the cavernoma. Using the supracerebellar infratentorial approach
in a sitting position with minimal incision of dorsal midbrain, the cavernoma was completely resected together with
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surrounding subacute hematoma. In the early postoperative period, a regression of neurological symptoms was
observed.

Discussion. The choice of median suboccipital craniotomy and contralateral supracerebellar infratentorial approach
is the preferred route for complete resection of cavernoma of dorsal midbrain surface in order to avoid any
postoperative neurological deficit.

Keywords: cavernoma; lesion of the midbrain peduncles; access to the dorsal part of the midbrain; hematoma;
removal of midbrain formations
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Mukpoxupypruyeckoe yganeHue KaBepHo3HOU ManbgpopMaLum
AopcanbHOW NOBEPXHOCTU CpeaHero Mo3ra nyTem
cynpauepe6ennapHoro uHppaTeHTOpUanbHoOro gocryna:
KNUHUYECKUIK cnyvai

H.O. Paxumos’>", X.JI. Paxmonos'?, JI.P. Canrunos', M.A. XacaHoB'
ITOY «Tadxcukckuli 2ocydapcmeeHHblll MeduyuHcKull ynusepcumem umenu Abyanu ubnu Cuno»
np-m Cuno, yn. Cuno, 0. 29-31, 2. Ilywanbe, 734003, Pecnybnuxka Tadxcukucmau
'V «HauyuonanvHuiii meduyunckuti yenmp Pecnybnuxu Tadxcuxucman LLlupobaxui»
np-m H. Comonu, 0. 59, 2. [lywan6e, 734026, Pecny6nuxka Tadxcukucma

A HH 0T Ly

3BECTHbIE XMPYPrdyeckue AOCTYNbl K AOPCaNbHOM YacTW CPefHero Moara BKAOYAKOT: 3aTblIOYHbIA TPaHCTEH-
TOpWanbHbIA, cynpalepebennsapHbiili MHGpPaTEHTOPUANbHbINA, 3a[HWIA Cy6TEMNOPaNbHbBIA 1 TOH3WN0YBEaNbHbIN
TpaHcakBeAyKTaNbHbI NOAXOAbI.
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Onucanme cnyyasi. 38-neTHUA MyXUnMHa 06pPaTUNCA C XKanobaMu Ha Nerkyto NpaBOCTOPOHHIOK CNabocTb W An-
NNONUIO NOCAe 3NK1304a FO0BHO 601M 1 PBOTHI 3a [iBE HeJenu A0 NOCTYnaeHWs. B HEBPOOrMyeckomM craTyce
BbISIBNIEHO HE3HAUYUTENIbHOE CHUXKEHWE MbILLEYHOW CI/bl C MPABO CTOPOHbI, KOCOT1a3ne BHU3 W HapyXXy, NErkuii
MUApKMa3 1 napanuy akkoMogaluv Nesoro rnasa, anbTepHUPYOWMA CUHAPOM. C NMOMOLLBbIO MarHUTHO-PE30HaHC-
HOI TOMOrpadumM BbISIBNEH Pa3pblB KaBEPHO3HOM ManbdopmaLmm pasmepom 20x30x25 MM NeBOI HOXKI CpeaHe-
ro M0o3ra, reMaToMbl B KaBepHOMe. [yTem cynpalepebennsgpHoro MHGpPaTeHTOPMANbHOMO JOCTYNa B NONOXEHNN
CUas C MUHWMabHbIM pa3pe3oMm [0pCabHOi YacTy CpeiHero Mo3ra KaBepHoMa 6blna NosHOCTbHO pe3elMpoBaHa
BMECTE C OKPYXakoLleid NOAOCTPOi remMaToMOoii. B paHHeM nocneonepaLmMoHHOM Nepuoae Habntoaancs perpecc
HEBPOJIOrNYECKO CUMMNTOMATUKM.

06cyxpaeHue. Boibop MeanaHHO! Cy60KLMNNTANbHON KPaHNOTOMMI U KOHTPanaTepanbHOro cynpaLepebennispHo-
ro MHMPATEHTOPMABbHOMO A0CTYNa ABASETCA NPEANOYTUTENbHbBIM /18 NOJHOW pes3ekLnn KaBEPHOMbI JOPCabHOV
NOBEPXHOCTM CPeaHero Mo3ra Bo n3bexaHue nocaeonepalnoHHOro HEBPOOrMYeCKoro aeduumTa.

KnioueBble cnoBa: kaBepHOMA; MOPaXeHNE HOXEK CPefHero Mo3ra; A0CTyn K 4OPCaNbHOM YacTy CpeAHero Moara;
remaToma; yaaneHue o6pa3oBaHuii cpefHero Moara

Py6pukun MeSH:

OMUCAHWE C/TYYAEB

HEPBHOW CUCTEMbI LIEHTPAIbHO COCYANCTLIE MANTbGOPMALINM - OUATHOCTUYECKOE N30BPAXEHME
HEPBHOW CUCTEMbI LIEHTPAIbHO COCYANCTLIE MATTbOOPMALINM - XMPYPI IS

MO3I CPEAHWI — KPOBOCHABXEHWE

MO3I CPEAHWNIA - XUPYPT U

MWKPOXWPYPT S - METOLbI

OMEPATMBHbIA JOCTYN
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Abbreviations:
CM - cavernous malformation

Cavernous malformations (CM) or cavernomas of
the central nervous system are formations consisting of
multiple adjacent cavities of irregular shape (caverns),
lined with endothelium and filled with blood.

According to magnetic resonance imaging (MRI) data
at the screening stage and several thousand autopsies,

CT - computed tomography
MRI - magnetic resonance imaging

CM of the central nervous system is detected in 0.3-0.6%
of the population [1, 2]. Most often, the first symptoms
appear at a young age - on average, at 23 years [3].

Of all CMs of the brain, localization in the brainstem
accounts for 19 to 30% [3], of which 14.2-25% occur in
the midbrain [4]. In cerebral CMs, the annual frequency
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of primary hemorrhages is 0.39-1.3%, recurrent -
4.5-22.9% [5]. It is believed that brain cavernomas
located in the brainstem area are most prone to recurrent
hemorrhages with an annual risk ranging from 21-60%
and complications during surgical intervention than
with other localizations of cavernomas [6-9]. The risk
of recurrent bleeding increases with incomplete surgical
resection [9, 10]. These features allow to distinguish
brainstem CMs into a separate group.

The tactics of surgical treatment of primary bleeding
from the midbrain CM depend on the timing of the
hemorrhage, age and somatic status of the patient and
necessitate an individual approach to developing an
optimal treatment strategy.

The purpose of this case report is to demonstrate
the experience of successful radical resection of
the midbrain peduncle CM by the supracerebellar
infratentorial approach as an effective surgical strategy
for primary hemorrhage in a young patient.

CASE REPORT

A 38-year-old man, a builder, sought medical help
at the SI “National Medical Center of the Republic
of Tajikistan Shifobakhsh” on May 13, 2024 with
complaints of diplopia and mild weakness in the right
limbs, which arose suddenly after an episode of headache
and vomiting about two weeks previously.

Clinical examination on admission: clear
consciousness, 15 points according to the Glasgow
Coma Scale, somatic status without any peculiarities:
respiratory rate 16 per minute, heart rate 80 per minute,
blood pressure 120/80 mm Hg. In the neurological
status, a slight decrease in strength on the right side was

noted - IV/V degree according to the classification of
muscle tone study!, strabismus downward and outward,
mild mydriasis and paralysis of accommodation of the
left eye alongside alternating syndrome.

Computed tomography (CT) of the brain revealed a
poorly defined hyperdense formation in the lower part
of the dorsal surface of the left peduncle of the midbrain
measuring 20x30x25 mm. MRI of the brain revealed
a hyperintense lesion in T1- and T2-weighted images
with a clearly defined hypointense rim, hematomas in a
cavernoma of 20x30x25 mm (Fig. 1A-C).

Based on clinical data and neuroimaging results, the
following diagnosis was made: rupture of CM of the left
midbrain peduncle, hematomas in the cavernoma.

To avoid any postoperative neurological deficit (as
assessed by additional scales: 4 points on the Spetzler—-
Martin [11] and 3 points on the Lawton-Young [12]),
a median suboccipital craniotomy with a contralateral
supracerebellar infratentorial approach was chosen for
radical cavernoma resection (Fig. 2A-E).

Surgery Procedure

The operation was performed on May 28, 2024 under
general endotracheal anesthesia with the patient in a
sitting position - to give the back a vertical position, and
with the head tilted forward to smooth the angle of the
tentorium. The patient’s head was rigidly fixed using a
Mayfield-Keys clamp. The Carl Zeiss OPMI Vario S88
operating microscope (Carl Zeiss, Germany) was used
during the operation.

Surgical access was achieved through a 12 cm long
linear skin incision in the parietal-occipital region. A burr
hole was created in the occipital protuberance region,

FIG. 1. Magnetic resonance imaging of a 38-year-old patient with a cavernous malformation measuring 20x30x25 mm in the
dorsal part of the left peduncle of the midbrain (May 13, 2024).

A, B. Axial sections, T2-weighted image: cavernous malformation (blue arrow), hematomas in the cavernoma (orange arrow).

C. Sagittal section, T1-weighted image: cavernous malformation (arrow).

! Index of Clinical Guidelines by the Russian Ministry of Health / Clinical Guidelines / Mononeuropathies (Approved by the Ministry of Health
of the Russian Federation) https://cr.minzdrav.gov.ru/preview-cr/166_2 (access date: 13.05.2024).
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FIG. 2. Schematic representation of the localization of the cavernoma of the dorsal surface of the midbrain and the choice of
strategy for its resection.

A. Axial section. The arrows indicate the approaches to the midbrain: left lower — supracerebellar infratentorial; right upper -
posterior subtemporal.

B. Axial section. The arrows indicate the approaches to the midbrain: left lower - contralateral supracerebellar infratentorial; right
upper - anterior subtemporal; right lower - posterior subtemporal approaches.

C. Sagittal section. The arrows indicate the approaches to the midbrain: right upper - occipital transtentorial; right lower -
supracerebellar infratentorial.

D. Exposure of the cavernoma using torcular craniotomy and supracerebellar infratentorial approach (blue line).

E. Access to the cavernoma through the supracerebellar infratentorial plane and the quadrigeminal cistern; identification of the
ascending deep cerebral veins; determination of the feeding arteries of the pons and midbrain; review of the lateral sections;
dissection of the quadrigeminal cistern to provide a free corridor (superior view of the midbrain, pons, tentorium from the pineal
region and superior cerebellar peduncle); mobilization of the vessels and veins draining into the superior sagittal sinus.

Note: ic — inferior colliculus; icv - internal cerebral vein; pg - pineal gland; p3 - posterior cerebral artery (segment p3); sc - superior colliculus;
vG - vein of Galen; vR - vein of Rosenthal; IV - cranial nerves (IV pair).

which provided a circular craniotomy measuring 80x60 A semi-oval incision of the dura mater, reinforced
mm with exposure of the sinus drain and contralateral = with interrupted sutures, was made, which elevated
supracerebellar infratentorial access with gravitational  the transverse sinuses and provided entry into the
retraction of the cerebellum. The upper edge of the bone  supracerebellar infratentorial plane. The sagging of
flap was located on the transverse sinus. the cerebellum widened the natural corridor to the
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quadrigeminal cistern. Cerebrospinal fluid was drained
from the cisterna magna, and the cerebellum was retracted
by dissection of the arachnoid adhesions connecting the
posterior superior border of the cerebellum to the outer
edge of the tentorium. To access the free edge of the
tentorium, the bridging veins between the cerebellum and
the tentorium were divided. The arachnoid membrane
dissection of the posterior edge of the quadrigeminal
cistern was performed to visualize the dorsal part of the
midbrain.

The supracerebellar infratentorial approach in the
sitting position opens the anatomical plane so widely that
dissection is significantly facilitated. Any discomfort
from working with raised arms is compensated by the
panorama without a retractor and the operative field
cleared by gravity (Fig. 3A). Arachnoid dissection was
performed, and large deep veins (V. Galen, internal
cerebral veins, internal occipital veins, basal veins
of Rosenthal, pericentral veins of the cerebellum)
were identified. The contralateral approach allowed
visualization of the IV pair of cranial nerves and the P3
segment of the posterior cerebral artery.

With a minimal incision in the dorsal part of the
midbrain (Fig. 3B), the cavernoma was completely
resected together with the surrounding subacute
hematoma measuring 2x3x2.5 cm (Fig. 3C). Hemostasis
was achieved until the lavage water was clear. A
hemostatic collagen sponge was placed in the cavernoma
bed. The dura mater was sutured hermetically. The bone
flap was fixed with threads. Layer-by-layer suturing
of the wound was performed. An aseptic dressing was
applied. The total blood loss was 250 ml.

A control CT scan in the postoperative period was
performed on the third day; according to the study data,
the condition after median suboccipital craniotomy,
residual cavernoma, and repeated hemorrhage were not
detected (Fig. 4A, B).

Inthe postoperative period, the patient’s consciousness
is clear (15 points on the Glasgow Coma Scale), diplopia
and moderate pyramidal disorders disappeared on the
12" day. The course of the postoperative period is smooth,
without the development of postoperative complications.
The patient was discharged from the hospital on the
15" day after the surgical intervention.

The patient came for a follow-up examination
and assessment of the long-term treatment results
on February 18, 2025. During the examination, the
patient’s consciousness was clear. No sensory or motor
disturbances were observed after the surgery. He was
able to walk and take care of himself independently. The
patient has fully recovered and returned to professional
activities without any restrictions.

A MRI of the brain was undertaken on February 18,
2025, and here we can observe the brain’s condition after
removal of the cavernoma. The MR showed signs of
postoperative gliosis changes. No residual cavernoma or
recurrent hemorrhage was detected (Fig. 5A, B).

DISCUSSION

At present, one of the main issues in treating midbrain
CM is determining the timing of the surgical intervention,
be it in the acute or the subacute period.

In our case, the patient was operated on the 20"
day after the primary hemorrhage. The cavernoma was
located in the subacute hematoma, which made it easy to
remove together with the cavernoma itself.

According to generally accepted practice and in
line with our clinical experience, surgical treatment in
the subacute stage of hemorrhage, when the hematoma
is liquefied, is effective for maximum removal of the
hematoma with minimal incision of the brainstem
[13]. In such cases, a limited incision of the brainstem
contributes to the most complete neurological

recovery.

FIG. 3. Resection of the cavernous malformation of the midbrain peduncle via the supracerebellar infratentorial approach in a

38-year-old man (May 28, 2024).

A. General view of the supracerebellar infratentorial approach after opening the dura mater.
B. Incision of the dorsal part of the midbrain, approach to the cavernoma (arrow).

C. Macropreparation of the removed cavernoma 2x3x2.5 cm.
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FIG. 4. Computed tomography of a 38-year-old patient on the 4" day after removal of a cavernous malformation in the dorsal part

of the left peduncle of the midbrain (June 01, 2024).

A. Axial section: the cavernoma with the hematoma capsule is completely resected (arrow).
B. Sagittal section: the cavernoma with the hematoma capsule is completely resected (arrow).

A

FIG. 5. Magnetic resonance imaging of the brain of a 38-year-old patient 9 months after resection of a cavernous malformation in
the dorsal part of the left peduncle of the midbrain (February 18, 2025)

A, B. Axial sections: postoperative gliotic changes (arrows).

The next question concerns the choice of tactics for a
safe approach to the midbrain area.

Dorsal lesions are localized in the zones of two
thin horizontal lines immediately above and below
the quadrigeminal plate. For their surgical treatment,
supratentorial suboccipital, occipital transtentorial,
supracerebellar infratentorial, posterior subtemporal
and tonsillouveal transaqueductal approaches are
used [14].

In the presented case, the infratentorial approach to
the posterior fossa was used to remove the midbrain
CM - this method is most often used by leading
neurosurgeons around the world such as M. Lawton and
R. Spetzler [3-5]. The two principal craniotomies were
used to access the posterior fossa: retrosigmoid (lateral
suboccipital) craniotomy and medial suboccipital
craniotomy. The retrosigmoid supracrebellar approach
was used to reach the lateral midbrain. The medial
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suboccipital supracrebellar approach was used to reach
the dorsal part of the midbrain and the quadrigeminal
plate [15].

The surgical tactics used in the subacute period of
hemorrhage from the cavernoma allowed for radical
removal of the midbrain CM, ensuring complete
neurological recovery of the patient. The patient was
able to carry on with his work as usual and there were no
signs of a reoccurring hemorrhage (the observation time
was 6.5 months).

Knowledge of the brainstem corridors is necessary
for planning microsurgical interventions on brainstem
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is located behind the cerebral peduncle, facing the
intrapeduncular fossa and interpeduncular cistern and
extends to the dorsal side.
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