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Abstract

Introduction — Treatment of AVMs is, nowadays, performed at specd

neurosurgical centers, which are well equipped witlsroscope with green filter,
neurosurgical cath-lab and experienced neurosusgezam. The patients diagnosed
with AVMs at smaller hospitals should be referred such hospitals. But what
happens when a neurosurgeon has to face the uabl@idiorst case scenario, i.e.,
emergency unplanned surgical excision of undiaghosgtured AVM with large
hematoma. This case report is about managemenicbf saseCase report -A 26
years male was brought to emergency with episoflegipures and sudden loss of
consciousness. His GCS score was E1VIM3. CT hewedaler right occipital
hematoma with mass effect and herniation. Suspedigghosis was spontaneous
tumor or hypertensive bleed. He had right sideausa. Emergency surgery was
done. Intraoperatively, it was found to be ruptufddVl. After explaining about non-
availability of conventional instruments (microseplips, ICG) to relatives, we
planned for excision of AVM with available resousc®esults and conclusion-
Postoperatively patient recovered satisfactorilythwiight side vision loss. He
underwent cranioplasty after 6 weeks. In such casmg patience, following basic
steps, transfusion of blood and lateral thinkingwbusing available resources can

help you in satisfactory management of patient.
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Introduction

Treatment of AVMs is, nowadays, performed at spgeed neurosurgical centers,

which are well equipped with microscope with grééar, neurosurgical cath-lab and

1,2
experienced neurosurgeons teanilhe patients diagnosed with AVMs at smaller

hospitals, should be referred to such hospitalst Binat happens when a
neurosurgeon has to face the unavoidable worst saemario, i.e., emergency
unplanned surgical excision of undiagnosed, ruptA®M with large hematoma.

This case report is about management of such case.

Case Report

A 26 years male was brought with two episodes fuses, followed by headache,
vomiting and sudden loss of consciousness. He wagyht around 4 hours later after
loss of consciousness. There was past historytefnmttent headache and left side
focal seizures. On examination, he was in deep ctiaang labored breathing. The
GCS score was E1V1M3. His right pupil was dilatetneactive and left was

normal size/reactive (anisocoria). The airway wamediately secured by intubation.
He was sedated and paralyzed to stop further pgsigne of cerebral edema. NCCT
head Fig 1) revealed right occipital hematoma with mass effaed right side

tentorial herniation. The suspected diagnosis wasitaneous tumor or hypertensive
bleed. Due to rapid deterioration, urgent decongivescraniotomy and hematoma

evacuation was planned.

Procedure —Right side large parieto-occipital craniotomy waade. The dura was
very tense. After trying measures like head endatien, mannitol 300ml bolus,

furosemide 40mg and hyperventilation, dural tensieareased little bit. As dura was



incised, the brain started bulging out. It was singwtortuous bright red colored
vessels over parieto-occipital region suggestive rgptured AVM. It was a
nightmarish situation, as we did not have any peeaigwve knowledge of feeders,
venous drainage, nidus anatomy and proper instrtar(@on-sticky bipolar cautery,
clips, clip applicator, neurosurgical microscopétwvgreen filter, Indocyanine dye and
surgical glue). The situation was worsening furthethe brain was bulging too much
with no pulsations. The idea of large hemisphegcainpressive craniotomy might
have saved us from this situation. But due to sidden anxious situation, it never
came to us. However, we tried leaving dura as sinchapproximating skin edges to
cover brain surface, so that patient can be refewwehigher center, which was fully
equipped. The skin was not approximating. The mesirby center was around 4-5
hours drive away and his attendants were not affgrit. After discussing every
worst possibility, we planned hematoma evacuatiod & AVM bled, surgical
excision would be attempted. The relatives werelagngd everything. Informed

consent was taken again.

Before beginning procedure, 2 adult units of whall®eod were released and 1-gram
trenexamic acid was given intravenously. The blbadk was informed about need of
3-5 units of “O+” whole blood, 4-6 units plateletad 4-6 units fresh frozen plasma
(FFP). The hematoma was evacuated via transgypabaph at maximum bulge site.

After some time, profuse bright red bleeding sthrtaost probably due to release of
pressure or injury to nidus. Due to ongoing bloosis| the plan was changed and it
was decided to control feeders first. Blood trasgfn was started after around 500ml
blood loss. Circumferential resection of cortex wlase around tortuous vessdisq

2). There were two large feeders at base, which wetgetting controlled by bipolar

cauterization. We came up with a plan of ligatingmh with Ligaclip-200 (cystic duct



clips), using laparoscopic cystic duct clip appicaFig 3a). Due to clip applicator’'s
long arm, it became very difficult to clip the fed There was no fine control and
main surgeon had tremors in hand due to anxietylamgl arm instrument without
support. After trying for some time, we came witlea of “two hand techniqueF{g
3b). The assistant was asked to hold handle and agliplyvhen chief surgeon gave
“yes” nod, while chief surgeon held the distal &ficdirm in his right hand and guided
it at right place. The left hand held suction tearl blood and retract surrounding
brain parenchyma. It helped. But the bleeding w#lsgoing on and around 2-liter
blood was lost. The patient developed hypotenssystélic blood pressure dropped
to 70mm Hg). This stopped ongoing blood, loss,reléaurgical field and helped in
controlling feeders. The visible portion of niduaswexcised then. The nidus was thus
excised in pieces due to inexperience, no knowledhgeit its exact size and location.
The rest hematoma was evacuated after it. The beiame lax and duroplasty was
done using galea. Patient was further transfuseditd3 of whole blood, 4 units of
fresh frozen plasma and 3 platelets. The anesthe@stained SBP (systolic BP)
around 100mm Hg (except single episode of hypatepdihroughout surgery. The

bone flap was placed in subcutaneous plane of aimébmall.

Postoperatively, patient was kept sedated andyzaghlon Propofol and Vecuronium.
Postoperative CT headrig 4a) was done after 12 hours, showed significant

decompression of hematoma and relieved herniaBatient GCS was E3M5 on
day 2 and by day 3, he was following commands, VB@@S E3\fM6. He was
extubated on day 5 after regaining full consciogsneGradually he recovered
satisfactorily but with some visual deficit (lefide homonymous hemianopia,

macular sparing). Postoperative CT angiographig (4b) confirmed near total

excision of nidus with single abnormal communicataf feeder from right posterior



cerebral artery and superficial cortical vein drmagninto superior sagittal sinus. The
choice of excision or embolization of small residues given, but it was refused due

to non-affordability and risk of complications afrgery/embolization.

Follow up - He underwent cranioplasty after 6 weeksg(4c). Currently, he is on
regular follow up for last 12 months and doing fiRepeat CT angiography brain has

been planned after 2 years.

Discussion

Micro-neurosurgical excision of nidus has advanaddt in last two decades. This is

because of development of good diagnostic toolatoamc knowledge and advances

1
in surgery. Now days, surgical excision of AVM is performedsiaquential steps: (1)

a large craniotomy is made to obtain adequate expda® the AVM, including its
arterial feeders and venous out flow; (2) afterropg dura, first find, isolate and
block (clip or coagulate) its arterial feeders; {8 nidus is resected circumferentially

from the adjacent brain parenchyma leaving venoasage; 4) in the end, venous

1-5
drainage is blocked and nidus is resectedVhile operating any kind of AVM, these

basic steps must be followed to minimize surgi@ahplications. That's why before
executing surgical excision, the operating surgewst thoroughly evaluate AVM
anatomy, its relation with brain (eloquent and mbéoguent area, and neurovascular

structure) and check surgical equipment. Unplarsugdery can result into disaster.

There are two reports about early surgical managertwB8hours), without much

3,4
planning, of acutely ruptured AVM presenting witlass effects. Benifla M et al

found good outcome in 3 children, who presentech witptured AVM and mass



3 3
effect. They used microsurgical technique and followed dateps. Parvesi G et al

reviewed 27 cases of ruptured AVM, who underwentgisal excision and
decompression within 6 days (21 patients on fiest)&nd found good outcome in 23
patients’ Both studies have concluded that single stagesiexciof ruptured AVM
with mass effect results in good outcotfeThese published studies are from those
hospitals, which are well equipped. Our case waguanin the sense that it was done
at a preliminary center (no microscope, no cligsghue, no ICG dye facility), by an
inexperienced surgeon (chief surgeon had assistbdtioree AVM excision during
training program), with limited resources; keeporge aim in mind i.e. save patient’s

life.

There was large hematoma causing tentorial heomiaue to inexperience of seeing
sudden ruptured AVM, we never considered it asssipdity. We suspected it to be a
tumor, drug abuse or hypertensive bleed. Duringesyr it was found to be an AVM.

As explained earlier, the conditions were not fabde to refer patient at fully

1-5
equipped center. The excision was begun followiagid excision steps. This

gruesome condition necessitated alternate mettwodsritrol blood loss. That's why
we came with idea of using cystic duct clips to tcoinfeeders and then “two hand
clip technique” to control tremors, while applyirdips over large feeders. The
anesthetist also plays a vital role in such situmatinduced hypotension and adequate
replacement of blood & blood products helped ini@ghg hemostasis and stability

of vitals.
Conclusion

An undiagnosed spontaneous parenchymal bleed caludéo AVM rupture. The



treating neurosurgeon should keep it as a diffakdiagnosis and be prepared to
face such disastrous condition after doing cramngtoln a peripheral hospital or
limited resources operation theatre, the right wiyandling such situation, is to keep
your mind calm, use alternate methods like LigpstButures, proceed gradually and
meticulously, follow basic rules of AVM surgery {ch feeders first, then veins),
wide resection to control feeders at a safe distdrmm nidus even if at elogquent area

location (first goal should be control of bleedexther than eloquent region).
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Figure 1a - NCCT head, axial cuts, is depictingtrigarieto-occipital hematoma,
reaching till ipsilateral occipital horn and comgsmg it with ipsilateral transtentorial
herniation, 1b — single axial cut, NCCT head isickapy hematoma with midline shift
of 12 mm (a).!

Figure 2a — Intraoperative image showing edematoais (red arrow) bulging from
“‘inverted U shaped dural flap” with tortous vesseéls — closer view of edematous
brain with bright red coloured tortous vessel (klacows), draining veins, 2c - after
some nidus excision, the colour of vessels becasgehlright and little bit blue,
draining veins (black arrows), 2d — after excisiamavity was formed (arrow), but
small size of nidus was still present (white dtityvas excised when field became
clear due to hypotension.

Figure 3a — Laparoscopic cystic duct clip applicadb - “two hand technique” of
clip application over large arterial feeders.

Figure 4a — Postoperative NCCT head showing decesspd brain, evacuated
hematoma and small residual blood, 4b — CT angatyrérain (basal cuts — axial,
coronal and sagittal) showing no residual AVM niddis— 3D CT angiography
showing normal architecture of arteries along wltp artifact, 4d — 3D NCCT head,
after cranioplasty, showing good reconstructioslafil
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Highlights

AVM surgery should be performed in experienced eentvith a

high case volume.

Undiagnosed, ruptured AVM can present as hematoitharmass
effect, which needs urgent decompressive surgery.

Facing such situation, at an underdeveloped hdspéaessitates

alternate ways to save patient’s life.



