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VESSEL INTRAOP VISUALIZATION  

Doppler 

IC green 
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Yellow 560 ï nicely shows filling of tiniest perforators. 

DSA 

 

SYLVIAN FISSURE SPLITTING  

Excellent video by Dr. Cohen-Gadol: https://www.neurosurgicalatlas.com/volumes/cerebrovascular-

surgery/aneurysms/techniques-of-sylvian-fissure-split?highlight=insula 

¶ for MCA aneurysms, for Yasargil approach to basilar tip aneurysms, for insular tumors - Sylvian 

fissure needs to be atraumatically split! 

¶ ñeasy fissuresò in older patients with brain atrophy vs ñdifficult fissuresò in young patients with 

SAH. 

 

ANATOMY  

¶ dense network of pia-arachnoid fibers (around arteries, veins, pial surfaces of adjacent opercula 

and insular gyri) of the entire fissure. 

¶ MCA is divided in four segments: M1 courses posterior and parallel to sphenoid ridge, M2 resides 

on limen insula, M3 segment spreads over opercula, and M4 segment is composed of convexity 

branches 

N.B. dissection should be conducted along inferior - anterior aspect of M1 to prevent 

injury to lenticulostriate arteries! 

 

Sylvian cistern contains three parts: 

Sylvian fissure ï see below 

Opercular sulci - between the opercular surfaces of lateral orbital, inferior frontal, inferior parietal, 

and superior temporal gyri ï sulci are often oblique and curved - makes fissure dissection a demanding 

task requiring the surgeonôs patience 

Sylvian fossa (space just lateral to the insula) - houses MCA 
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Sylvian fissure is divided into compartments (separated by Sylvian point): 

Anterior  proximal  (stem, vallecula) - originates inferiorly at the anterior perforated substance and 

extends laterally to the temporal pole; stem reaches laterally and divides into the ascending, horizontal, 

and posterior rami; the confluence of these rami has been referred to as the ñSylvian point.ò 

ï horizontal and ascending rami divide the inferior frontal gyrus into the pars orbitalis, pars 

triangularis, and pars opercularis 

ï vallecula houses ICA bifurcation and limen insula, where MCA bifurcates 

ï vallecula also contains lateral lenticulostriate perforators and deep Sylvian vein 

Posterior distal (insulo-opercular). 

 
 

Proximal (sphenoidal) section (A) also includes planum polare - pial surfaces highly adherent, 

requiring gentle microdissection (paucity of vessels allows adherence of the frontotemporal 

opercula) 

Middle (insular) section (B) is 6-7 cm in length - extends from limen insula to posterior insular 

point - sulci are less interdigitated simplifying fissure dissection. 

Posterior (retroinsular) section (C) is short (4ï5 cm) but deep - covered by complex 

interdigitations of supramarginal, transverse temporal, and transverse parietal gyri - dissection 

especially challenging (and may be risk in dominant hemisphere!) - dissection here is necessary 

only for large insular tumors, M2/M3 aneurysms, and giant MCA bifurcation aneurysms. 

 

http://www.neurosurgeryresident.net/
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N.B.  fissure is not perpendicular to the insula but is oblique! 

 

SURGERY 

N.B. prep neck for proximal control if going to split fissure! 

 

¶ amount of splitting: 

a) large insular tumors or giant MCA aneurysms Ÿ fissure must be dissected as widely as 

possible to the level of the superior and inferior peri-insular sulci.  

b) anterior skull base tumors, anterior circulation aneurysms Ÿ dissect only the anterior 
limb of the Sylvian fissure, exposing the cistern just anterior to the M1 

¶ direction of splitting  

a) distal-to-proximal : working from lateral aspect of the fissure medially (does not provide 

early proximal control!) 

b) inside-to-outside: starting at where ICA penetrates fissure and working laterally (easier 

when prolific veins overlie the junction of the frontal and temporal lobe). 

¶ pterional craniotomy (or modification); fissure dissection is easiest with head rotated 30 degrees! 

¶ open dura. 

¶ brain relaxation may be immediately achieved by gentle elevation of anterior frontal lobe and 

opening arachnoid membranes over opticocarotid cisterns. 

o small cotton ball inserted underneath frontal lobe maintains CFS outflow during fissure 

dissection 

¶ cover brain surface with pieces of moist Telfa - to avoid heat injury from intense light of the 

microscope. 

http://www.neurosurgeryresident.net/
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¶ Sylvian fissure is covered along its entire length with a thick band of arachnoid membrane. 

¶ identification of fissure (fissure is 10-14 cm in length, longer than often appreciated; subtle forms 

of cortical malformation can transform the fissure into a series of sulci, making the operatorôs job 

very difficult): 

o superficial Sylvian veins outline the course of fissure. 

o recognition of the M4 branches exiting the fissure onto the cortex. 

¶ arachnoid bridging from frontal to temporal lobe (over anterior sylvian fissure) should be 

meticulously divided using microscissors, No. 6 Rhoton dissector, and bipolar cautery. 

 

ñInside-to-outsideò technique 

¶ round blade (beaver knife), using two micro pick-ups (e.g. jewelerôs forceps with fine tips) tear 

arachnoid apart in avascular spot Ÿ work with low power suction and Rhoton dissectors / 

microscissors Ÿ soft, moist, cotton pledgets or balls are gently glided between pial membranes of 

adjacent gyri Ÿ gradual and gentle compression over pledgets by the fine suction tube, in addition 

to spread action of bipolar forceps, will allow gradual extension of opening. 

¶ if slight pial bleeding is encountered, hemostasis is achieved using a minute piece of Gelfoam 

covered with a small cotton pledget (bipolar coagulation is avoided!) 

¶ start at anterior one-third  of the fissure, at Sylvian point (Sylvian stem, proximal fissure: between 

ICA bifurcation and pars triangularis), exposing M1 and medial 2 cm of M2 and insula: 
arrows define neck of PComA aneurysm: 

 
 
note the use of the small cotton pledget (avoids direct contact between the suction tip and the 

pial surfaces): 

http://www.neurosurgeryresident.net/
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¶ Sylvian fissure is more readily split by conducting dissection above (rather than below) superficial 

Sylvian vein (vein travels 4 mm below the fissure on temporal side in > 80% patients): 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ fissure should preferably be opened on frontal side of veins - veins will not cross the fissure when 

frontal lobe in elevated. 

o if  > 1 superficial Sylvian vein is present, dissect between the two veins. 

o small veins traversing between frontal and temporal lobes may be coagulated and sharply 

divided; however, the main trunk(s) of superficial Sylvian vein should remain intact to 

http://www.neurosurgeryresident.net/
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avoid venous infarction; small veins of anterior temporal pole may also be sacrificed if 

needed. 

o M3 vessels continue on either the frontal or temporal surfaces of Sylvian opercula and 

generally do not cross over but may adhere to other operculum - atraumatic mobilization is 

an important maneuver during Sylvian fissure dissection 

¶ resume the Sylvian fissure opening at natural superior retraction of the apex of the pars 

triangularis along the Sylvian point - provides the widest transfissure corridor and will expose 

the insular apex (important landmark for surgical orientation). 

¶ continue inside-to-outside technique: dissection from Sylvian point is extended to the depth of the 

fissure (identify distal MCA branches on surface of insula): 

 
¶ pursue dissection from deep to superficial (Yasargil ñradial splitting of peeled orange wedgesò - it 

is difficult to separate edges from the outside, but it is easy to put finger into the middle of orange 

and radially separate the wedges without compressing the individual slices and releasing their 

juice): 

 

http://www.neurosurgeryresident.net/
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¶ planum polare may be very adherent 

¶ cutting arachnoid adhesions along middle fossa floor frees inferior temporal lobe:  

http://www.neurosurgeryresident.net/
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¶ try to preserve all crossing vessels (Dr. JRC) / it is fine to take if needed (Dr. Rivet). 

N.B. it should never be necessary to take a vessel crossing the fissure because these can always 

be separated to one lobe or another through careful dissection (i.e. one vessel trunk gives 

branches either to temporal or frontal lobe but not to both). 

N.B. there are no arteries that cross the Sylvian fissure - if the correct plane is maintained, no 

arteries need to be sacrificed! 

¶ temporal operculum is mobilized away from the insula. 

¶ divide temporopolar vein ï untethers anterior temporal lobe: 

http://www.neurosurgeryresident.net/
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¶ gentle dynamic retraction of the frontotemporal opercula is used as long as possible. 

¶ brain retractors are placed on the frontal and temporal lobes - visualization of basal cisterns. 

¶ M1 may be used as a landmark to reach the opticocarotid cistern. 

¶ open opticocarotid cistern (thick arachnoid band tethers the frontal and temporal lobes to each 

other here): 

 
 

http://www.neurosurgeryresident.net/
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Right sided Sylvian fissure dissection ï theoretical exposure of the circle of Willis ï diagram is semi-

schematic as in reality dissection would be directed either anteriorly (e.g. to expose AComA) or 

posteriorly (e.g. for basilar tip aneurysms) but not both: 

 
 

 

 

ANATOMIC TRIANGLES , CSF CISTERNS 

http://www.neurosurgeryresident.net/
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CAVERNOMA  

¶ total resection is the goal of surgery because subtotal resection may in fact deteriorate the natural 

history of the CM. 

¶ dilated sinusoids with no large high-flow feeder arteries or draining veins - dissection does not 

involve significant bleeding. 

¶ well-defined borders - extracapsular dissection with extent of resection not guided by mapping 

data; 

ð cortical stimulation mapping may guide the location of corticotomy and subcortical 

dissection. 

ð ECoGguided resection including surrounding cortex + perilesional hemosiderin deposits 

and gliosis. see p. Vas30 >> 

¶ removed easily by dissecting capsule and removing en bloc. 

- large lesions, CM in functional cortices, deep subcortical regions or brainstem with limited 

operative trajectories require piecemeal removal of the mass (with pituitary rongeurs) to 

reduce traction on the normal parenchyma around the lesion and minimize the need for 

expansion of the operative trajectory 

¶ intraop US may guide localization. 

¶ avoid disrupting developmental venous anomalies (DVA) ï use preop MRA/CTA/angio. 

- DVAs may potentially increase the risk of CM hemorrhage. 

http://www.neurosurgeryresident.net/
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- DVA is typically spared during removal of CMs to prevent the risk of venous infarction; 

other studies suggest that coagulation of the DVA may result in a decreased risk of CM 

recurrence! 

¶ can be done via tubular retractor  with minimal morbidity: 

"Tubular Retractors for Minimally Invasive Resection Cavernous Malformations" by Dr. 

Robert Starke, University of Miami Miller School of Medicine, Miami, FL. Presented at 

Subcortical Surgery Group. 

Click here to view: Tubular Retractors for Minimally  Invasive Resection Cavernous 

Malformations  

 

 

SUPRATENTORIAL CAVERNOUS MALFORMATION  

https://www.neurosurgicalatlas.com/volumes/cerebrovascular-surgery/cavernous-

malformation/supratentorial-cavernous-malformation 

 

Video of insular CM resection: https://player.vimeo.com/video/164653203 

 

Frontal CM resection (video: https://player.vimeo.com/video/157785878) 

¶ superficial borders of the CM are outlined using bipolar coagulation and intraoperative image 

guidance: 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ aspirate the associated hematoma to provide working space for mobilizing the nidus and 

circumdissecting the capsule. 

http://www.neurosurgeryresident.net/
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¶ malformation is disconnected from the surrounding white matter; subcortical dissection is 

maintained close to the wall of the nidus: 

ï use bipolar electrocautery and microscissors to dissect, coagulate, and cut the small feeding 

vessels to the capsule; 

ï blunt dissection using a fine dissector allows mobilization of the capsule while maintaining 

the capsule integrity; 

ï gentle coagulation of the wall is necessary for complete hemostasis 

 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ careful inspection of the resection cavity is mandatory. Portions of the CM may appear similar in 

their color to the gliotic margins. Fine forceps may be used to draw upon on suspicious material: 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ if the patient is suffering from preoperative intractable epilepsy, surrounding rim of the 

hemosiderin-laden gliosis should be resected (if the nearby functional cortices are not limiting) as 

this maneuver provides the best opportunity for seizure freedom after surgery. 

N.B. hemosiderin-laden rim is left intact for brainstem and deep subcortical CMs because the 

high eloquence of the region precludes removal of the perilesional area 

 

 

 

VASCULAR ANASTOMOSIS, BYPASS 

Fukushima bypass (obsolete) ï petrous ICA to supraclinoid ICA. 

 

INDICATIONS  

1) moyamoya (Dr. Lawton always prefers direct revascularization over EDAS) 

2) atherosclerotic occlusion 

3) aneurysms (in Dr. Lawtonôs experience, 4% of aneurysms need bypass) 

 

TECHNIQUE  

¶ no need for systemic anticoagulation, only heparin irrigation 

http://www.neurosurgeryresident.net/
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¶ smallest sutureable vessel ï 0.7 mm diameter. 

¶ crossclamp time: 

M1, A1 ï 5-10 minutes (due to nonforgiving perforators) 

Distal ï up to 30 minutes 

¶ peel off 1 cm of connective tissue cuff from vessel wall to allow suturing. 

¶ arteriotomy with the tip of 27G needle, then continue with microPotz type scissors. 

¶ never crush endothelium with forceps (may put two prongs of forceps into vessel lumen to 

facilitate needle passage) 

¶ strategy to increase vessel diameter in end-to-side anastomosis: cut vessel end 60 degree obliquely, 

plus, make longitudinal cut in vessel wall (ñfishmouthingò). 

¶ arteriotomy for side anastomosis ï 3 times vessel diameter. 

¶ use highest microscope magnification; zoom out for knot tying. 

¶ 10-0 Prolene (9-0 if anastomosis under some tension), enough three throws for the knot. 

¶ Dr. Lawton uses running sutures (adjusts and tightens suture line at the end of suturing), others use 

interrupted sutures. 

¶ make two anchoring stitches at each end of arteriotomy (for fishmouth, first stitch at the heel) ï 

aligns vessel walls for nice stitching. 

¶ remove crossclamps ï is leak bleeds, wrap with hemostatic agent and wait (ñ2 minutes lawò) ï 

majority will seal off; most common leak site ï very first stitches next to anchoring stitch, so make 

them more closely spaced. 

¶ thrombosis after anastomosis is done ï make proximal arteriotomy and retrieve thrombus. 

 

POSTOPERATIVELY  

aspirin for life 

 

 

 

CAROTID ENDARTERECTOMY  

Carotid anatomy ï see p. A205 >> 

Preoperative evaluation ï see p. Vas7 >> 

 

 

BOOKING  

EEG (Dr. JRC ï also SSEP) 

Angiographic table 

Handheld Doppler 

ASPIRIN is continued perioperatively 

Dr. Cohen-Gadol uses microscope 

 

INSTRUMENTS 

Silastic vascular loops and umbilical tapes 

cross-clamps (DeBakey), shunt clamps 

Rhoton dissector # 7 

Penfield # 4 

6-0 Prolene 

Intraoperative Doppler 

 

 

http://www.neurosurgeryresident.net/
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POSITIONING  

¶ supine on angiographic table with shoulder roll (bump) transversely under shoulders - provides 

gentle neck extension. 

¶ slight (< 20 degrees) turn of the head toward the opposite side (if  > 20 degrees - 

sternocleidomastoid will  move over the carotid). 

¶ operating table should be horizontal without head elevation. 

¶ head on gel donut. 

¶ gentle preparation of operative site (risk of dislodging fragments from fragile carotid plaque). 

 

 

ANESTHESIA 

A. LOCAL  anesthesia (cervical plexus block) - allows direct evaluation of neurologic status - 

enables operation without routine shunt, which is technical nuisance and may pose increased risk 

(if neurologic deterioration occurs Ÿ shunting); technically more difficult, stressful for surgeon. 

B. GENERAL  anesthesia - improved airway control and patient comfort + protective effects of some 

general anesthetics on cerebral circulation; requires shunting? see below 

N.B. no superiority of either approach! 

 

MONITORING  

EEG (Dr. JRC ï also SSEP) 

 

APPROACH 

¶ incision ï longitudinal along medial border of sternocleidomastoid. 

¶ begins 1-2 fingerbreadths above sternal notch. 

¶ ends at level of mastoid process. 

¶ oblique incision in skin fold over carotid bifurcation. 

¶ some authors postulate that transverse skin incision leads to increased risk of CN injuries which is 

not true (3% with transverse, 5% with longitudinal). 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

Dr. JRC ï 10 blade for skin, then Metz + bipolar (no Bovie) 

Typically, ECA arises from CCA at the upper border of thyroid cartilage (C3-4) 

http://www.neurosurgeryresident.net/
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¶ in upper midportion of incision, transverse cervical nerve (skin innervation medial to incision and 

along lower jaw) is divided - numbness over anterior neck area resolves in 3-6 months. 

¶ medial border of sternocleidomastoid muscle is dissected and retracted posteriorly to expose carotid 

sheath. 

 

   
 

 

¶ place fish-hooks (do not injure recurrent laryngeal): 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ jugular vein must be mobilized laterally, requiring division of common facial vein to provide 

access to superior ICA: 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ dissect and divide carotid sheath; carotid sheath is opened along anterior and medial border of 

internal jugular vein. 

N.B. keep dissection along anterior border of IJ to avoid injury to spinal accessory nerve in 

superior portion of wound. 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

(common facial vein, ansa cervicalis, and hypoglossal nerve are depicted) 

 

 

http://www.neurosurgeryresident.net/
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Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 
 

¶ if  high exposure is mandatory, posterior belly of digastric muscle may be transected without any 

untoward consequences. 

¶ ansa cervicalis (descendens hypoglossi) may be transected (!) to improve exposure of ICA and 

allow rostral mobilization of CN12 (Ŷ most commonly injured nerve ï follow ansa cervicalis to 

find it). 

¶ avoid traction over angle of mandible - to protect mandibular branch of CN7 (Ÿ temporary 

asymmetric smile). 

¶ vagus and hypoglossal nerves are identified and preserved. 

¶ only if significant hemodynamic instability during bifurcation manipulation and dissection is noted 

Ÿ 0.1-0.3 mL of 1% LIDOCAINE without epinephrine is instilled near region of carotid sinus nerve 

- to prevent bradycardia and hypotension. 

 

DISSECTION 

¶ circumferentially dissect CCA Ÿ ICA Ÿ ECA ï extent is based on length of plaque (determined 

through gentle palpation of arterial wall using a moistened finger). 

¶ ECA requires only limited proximal exposure. 

¶ CCA (distal 3-5 cm), ICA & ECA (proximal 2-3 cm) are exposed and mobilized with minimal 

dissection and manipulation of carotid bulb; 
 

major danger is embolization produced by excessive manipulation of carotid bifurcation - 

be intensely aware of fragile nature of atherosclerotic plaque ï use "no touch" technique 
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High carotid bifurcations 

Á location of carotid bifurcation is determined preoperatively (duplex 

ultrasonography or arteriography). 

Á anterior mandible subluxation can extend exposure. 
most commonly favored technique for mandibular subluxation - circummandibular/transnasal wiring 

manipulations that fix mandible in subluxed anterior location for duration of operation. 

Á accompanied by sectioning of posterior belly of digastric muscle ± 

styloidectomy. 

 

CLAMPING 

¶ after complete exposure of carotids Ÿ place Silastic vascular loops wrapped twice around CCA, 

ICA, ECA (in event shunting will be needed). 

¶ place a long straight aneurysm clip on superior thyroid artery. 

¶ place the lateral edges of the sheath under tension using the fish-hooks or four sutures - elevates 

ICA out of its groove closer to the surgeon, and remarkably eases later steps and working angles of 

the operation. 

¶ bulldog clamp is placed distal to vessel loop on ICA; Fogarty vascular clamp is placed on CCA 

proximal to plaque; vessel loop on the ECA is adequate for its occlusion: 
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¶ prior to application of tourniquets / clamps, patient is IV heparinized 100-150 U/kg (typical heparin 

doses 5000-8000 units Ÿ adequate time (3-5 minutes) is allowed to ensure drug reaches its effect 

before the clamps are applied). ACT has to be > 300 seconds (Dr. Simon likes > 250) 

 

Sequence of clamping ñICEò ï ICA, CCA, ECA. 

+ temporary clip on superior thyroid artery (if still bleeding ï suspect ascending 

pharyngeal) 

This clamping is announced to the operating room team and timing begins Ÿ check for 

shunt need. 

Sequence of unclamping ñreverse ICEò ï ECA, CCA, ICA Ÿ ICA back washout (to remove debris 

and prevent intraoperative stroke). 

 

¶ ask anesthesiologist to slightly increase BP (e.g. with PHENYLEPHRINE) when CCA is 

crossclamped. 

¶ watch EEG for 2 minutes for changes; if drop of amplitudes > 50% of > 4 Hz waves (and increase 

> 50% of theta waves) Ÿ increase BP Ÿ place shunt. 

ð keeping MAP Ó 20% above baseline during cross-clamp of carotid may be associated 

with lower risk of postop early cognitive dysfunction (subtler form of neurologic 

injury than stroke). 

 

 

ARTERIOTOMY 

¶ made using #11 scalpel in CCA, just proximal to plaque: 
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¶ arteriotomy route may be marked using a sterile marking pen Ÿ Potts angled scissors are used to 

complete arteriotomy through full extent of plaque (in line with center of bifurcation and ICA): 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ it is imperative for arteriotomy to reach above plaque in distal ICA. 
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SHUNT 

- reestablishment of some blood flow + serves as stent for arteriotomy closure. 
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Shunt use may be:  

a) routine (esp. patients with prior infarcts and/or contralateral carotid occlusion). 

b) selective ï either awake or use monitoring to assess need for shunt: 

1) EEG (focal or hemispheric slowing in cortical electrical activity Ÿ ask for BPŷ; if 

no improvement Ÿ shunt) 

2) neurologic status during temporary carotid occlusion in awake patient under local 

anesthesia (altered consciousness Ÿ shunt) 

3) somatosensory evoked potential monitoring 

4) ñstump pressureò (i.e. ICA backpressure; if < 50 mmHg Ÿ shunt) 

5) isotopic regional CBF measurements 

6) transcranial Doppler monitoring 

¶ intra-arterial CCA-to-ICA shunt: 

a) internal straight 

b) external looped. 

¶ soak shunt in heparinized saline solution before use. 

¶ proximal and distal vascular control with Rummel tourniquets (large tourniquet is placed around 

CCA, and small tourniquets are placed around ECA and ICA); some prefer fine vascular clamps. 

N.B. apply these constricting devices on normal artery - avoid plaque at bifurcation! 
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¶ order of shunt placement: 

a) Dr. Cohen-Gadol choice: place shunt into ICA first (shunt is secured in place by pulling up 

on vessel loops) Ÿ allow to backbleed freely Ÿ insert into CCA. 

b) place shunt into CCA first Ÿ allow to bleed slightly (any embolic material is flushed) Ÿ 
place into ICA. 

N.B. place shunt in areas free of gross atherosclerotic debris! 

 

¶ to remove shunt, allow small opening in suture line of lateral wall where the shunt can be extracted 

Ÿ double clamp the shunt using mosquito clamps and then cut between the clamps Ÿ each end of 

transected shunt is removed separately Ÿ vascular clamps are reapplied. 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 
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ENDARTERECTOMY  

¶ dissect plaque circumferentially using Rhoton 7 and Penfield 4 dissectors. 

¶ dissection of plaque ideally begins at easily identifiable plane between plaque and healthy intima 

and adventitia (when this plane becomes more difficult to maintain, switch to another site and meet 

initial dissection plane later); arterial wall can be extremely thin - aggressive dissection should be 

avoided to prevent intimal injuries and tears. 

¶ irrigate with heparinized saline several times during plaque removal. 

¶ when normal intima is reached in CCA, intima is sharply dissected and transected so as to allow no 

loose flap (plaque continues into the heart, and therefore a decision must be made to disconnect the 

plaque at the lower end of the arteriotomy - it is almost impossible to create a clean feathering 

away of plaque in CCA). 

¶ at bifurcation, plaque is peeled from ECA as well. 

o after a short segment of the plaque into the ECA is circumferentially exposed, the plaque 

can simply be pulled away and avulsed from its attachment in the ECA until it is naturally 

disconnected (like sock being rolled off the foot); inlet into the ECA has to properly 

dissected of minor plaque as any thrombus in the proximal ECA can propagate into the ICA 

and lead to cerebral embolization. If necessary, the arteriotomy may be extended along the 

wall of the ECA. 

¶ subsequently, plaque is peeled out of ICA, to point of normal intima distally (often there is natural 

line within ICA where plaque tends to disconnect itself spontaneously upon gentle traction on 

plaque). 

Á inspect both stumps for residual, intimal flaps 

Á if there is any question about distal intimal flap being loose, it should be tacked 

down with 6-0 double-arm polypropylene sutures proceeding from intima side to 

outer wall where suture is tied; small free flaps sharply trimmed using 

microscissors - most important moment to success of operation! 

¶ remaining loose pieces of the intima are removed using micro-ring tipped forceps. 

¶ at the end, all edges of carotid intima have to be smooth. 

 

Surgeon holding ipsilateral adventitia while assistant holds plaque: 
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with experience, CEA can be conducted in 2.5-3 hours with 30-40 minutes of cross-clamp time. 

 

From Vas7: 

ENDARTERECTOMY 

¶ when normal intima is reached in CCA, intima is sharply dissected and transected so as to allow no 

loose flap. 

ï in some cases, entire common carotid artery has eccentric thickening, necessitating 

leaving small shelf of plaque. 

ï endarterectomy proceeds proximally as far as possible to reach vessel portion where 

plaque is minimal, and resulting shelf is small at point where endarterectomy ends 

(on occasion, this requires endarterectomy in CCA to level of clavicle). 

¶ at bifurcation, plaque is peeled from below upward to ECA where it is carefully dissected from 

ECA by everting proximal 2-3 cm of ECA. 

ï as this process proceeds up ECA, it is wise to release occluded Rummel tourniquet 

temporarily to allow plaque to be carefully removed. 

ï it is important to leave ECA patent and free of gross disease; if there is any 

uncertainty, it may be necessary to fashion separate arteriotomy on ECA, remove 

ECA plaque, and patch arteriotomy with vein or prosthetic material. 

¶ subsequently, plaque is peeled out of ICA, and it will usually peel out quite smoothly distally. 

ï if distal intima remains thickened and infiltrated with plaque, it is necessary to 

remove this to point of normal intima. 

ï if there is any question about distal intimal flap being loose, it should be tacked 

down with 6-0 double-arm polypropylene sutures proceeding from within artery to 

outer wall where suture is tied (suture should be placed vertically rather than 

horizontally to avoid constricting lumen) - most important moment to success of 

operation! 
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ï it is critical to completely visualize distal end-point and transition area between 

endarterectomy site and normal intima - most important aspect is to obtain smooth, 

tapering endpoint on ICA. 

Á when shunt is in place, longer arteriotomy is required to ensure adequate 

visualization of distal end-point. 

Á intimal flap dissection along intraluminal course of carotid may require 

permanent ligation or excision & graft interposition. 

 

 

CLOSURE 

¶ close with simple running 6-0 Prolene (for large arteries may use 5-0) sutures - starting from both 

ends and finally securing 2 edges together. 

o healthy bite of arterial wall should be taken on both sides to ensure that the stitch will hold 

and irregular edge of arteriotomy is not exposed to lumen. 

o front-wall intimal flaps should be included within the stitch to avoid arterial dissection. 

 
Source of picture: Neurosurgical atlas by Aaron Cohen-Gadol >> 

 

¶ include all arterial layers during suturing and to place the stitch in small enough intervals so that 

the chance of leakage is minimized. 

¶ during closure, keep irrigating with heparinized saline. 

¶ when the two stitches meet, prior to the final knot, the vascular loop or clip on the ICA is removed, 

allowing the artery to back-bleed twice, removing any debris or air that should not enter the distal 

cerebral circulation Ÿ same maneuver for CCA and ECA Ÿ bulb-tip needle is inserted into lumen 

and irrigated with heparinized saline Ÿ clamps reapplied and stitch is tied down 

¶ remove clamps in reverse order: ECA Ÿ CCA Ÿ ICA: 
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