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Bo BpeMsi XUpypru4eckoi HIapTEpIKTOMUU JJIsl apTEPUOTOMUU U yHaleHHs OJsmeK He-
00X0MMO TIOIIepeuHoe Tepexarre COHHOM aprepuu. [lomepednoe mepexkaTe COHHON apTepuu
YMEHBILIAET NMPUTOK KPOBU K Kpyry Buiuca, u y HEKOTOpPBIX NAllMEHTOB OTMEYAETCsl HENEPEHO-
CUMOCTh BPEMEHHOM OKKJII03UW BHYTpeHHEH conHol aptepuu (BCA).

Ienw. IlpogeMoHCTpUpPOBATh 0E30MACHOCTH JIOKO-PETHOHAPHOW aHECTE3UHU Y TAIMEHTOB C
HEMEPEHOCUMOCThI0 KapoTHAHOro nepekpectHoro 3axuma (KII3) u daxropamu pucka, nporso-
3UPYIOIKUMU 3TO COCTOSTHUE.

Mamepuan u memoost. Bce nanueHTsl, IepeHeCIIne XUPYPruueckyro KapoTUIHYIO dHIap-
TEPIKTOMHIO B miepuoy ¢ ssuBaps 2019 r. mo nexadbps 2020 . (N=53, 29 myx4unH, Bo3pacTt (Menua-
Ha ¢ auana3zoHoM) — 78 (56-90) ser), ObLIN BKIOYEHBI B PETPOCIIEKTUBHBIN aHanu3. [TokazaHuem
K XUPYPru4ecKoMy JIEYEHUIO Oblia BbIpaxkeHHOCTh cTeHo3 BCA 70-99% unu cumMnToMaTu4ecKuii
XapakTep CTEHO3.

Xupypruyeckas TexHuka. [lo nepenneMy kparo rpyJuHO-KIFOUNYHO-COCLIEBUIHON MBIIIIIBI
JIeNaoT pa3pe3 U BBIACIAIOT o011yt coHnyro apteputo (OCA) u3 okpykarolmx TKaHeH ¢ pacce-
YEHHEM | NPOJODKEHUEM B HampaBieHHH Ondypkanun. Jlamee U301MpyOT BHYTPEHHIO U Ha-
pyxkHy10 coHHble aprepun. ['emapun (500 Enx) BBOAST BHYTPUBEHHO, CUCTOJIMYECKOE apTepUaIIb-
HOE JIaBJIeHUE MOJJIEPKUBAIOT Ha ypoBHE Oosee 160 mm pT. cT. Ha cnenytromiem 3Tane BBITIOJIHS-
€TCsl UCTIBITAHUE Ha JIOMYCK MOMepeyHoro 3akuma B TeueHue 60 c. Bo Bpems mepexartus Tiia-
TEIbHBIA KOHTPOJb 32 HEBPOJOTMYECKUM CTATyCOM IallMeHTa. B ciayyae HEmepeHOCMMOCTH Mo-
IIEPEYHOr0 3aKMMa OIepanus IMPOJOJIKAETCS C HCIOJIB30BAHMEM HMIUIAHTALMM BPEMEHHOIO
IIyHTa. ApTEpUOTOMHUS HaUMHAeTCs B 00111el COHHOM apTepun u npoaorkaercsa 10 BCA. brsiika
MIOJIHOCTBIO YAAJISAETCs, a apTepUOTOMUYECKHM pa3pe3 MOKphIBaeTcs IuiacTteipeM. llepen 3aBep-
IIEHUEM I1IBa 3aKUMbl YaCTUYHO YJAJISIFOTCS, YTOOBI CMBITh MYCOp C IOMOIIbIO KpoBOTOKa. Te-
nepb MOKHO OCBOOOIUTH HAPYKHYIO M OOIIIYIO apTepUH M, HAKOHEI], CHATh 3akuM BCA.

Pesynomamul. BoceMb MallueHTOB UMENN HENIEPEHOCUMOCTb TECTa TOJIEPAHTHOCTH K MEpeKpe-
CTHOMY 3a)KHMY, U BO BCEX ITUX CITy4dasiX XUpyprudeckas rnporeaypa opiia mpookeHa ¢ TOMOIIBIO
uryHTta. JlanpHelmmil Xxoa onepanyu Obl1 PyTUHHBIM. ['ocnuTanbHas JeTalbHOCTh ObUla HYJIEBOH, U
TOJBKO B OJHOM Cllyyae IpOW30LLIa TPAaH3UTOpHas HIleMudecKkas aTtaka. Mimemuyeckas 0oie3Hb
cepaua (MBC) [otHomenue manco (OL) 12,65, 95% nosepurenbhbiii uatepsan (JIN) 1,43-112,50],
nepedpoBackymsapabie coObiTHs B anamuese [OLL 10,50, 95% AU 1,83-60,30] u koHTpanaTepaibHbIHI
creno3 70% u 6onee [OLL 26,66, 95% JAU 2,29-304,37] npoaeMOHCTPHUPOBAIT 3HAYMMYIO acCOoIia-
IIUIO C HETIEPEHOCUMOCTBIO NEPEKPECTHOT0 3aKMMa M HEOOXOIMMOCTBIO IITYHTUPOBAHUSI.

Bbi6oowbl. PerrionapHasi aHecte3ust SBJSIETCS 0€30MaCHBIM METOIOM BBISIBJICHUS TAIUEHTOB C
HETIePEHOCUMOCTBIO MIEPEKPECTHOrO 3aKMMa M 0€30MaCHOTO BBIIOIHEHUSI XUPYPrUUECcKOil mporeny-
pul. Kontpanarepanbhbiii creno3 BCA u Hanmmume B anaMHe3e 11epeOpOBaCKYIISIPHBIX COOBITHI SIBJISI-
I0TCS 3HAYUMBIMH (haKTOPaMH IS TPOTHO3UPOBAHMUS HEMEPEHOCUMOCTH MEPEKPECTHOT0 3aKHUMa.

Knrouesvie cnosa: suoapmepakmomusi;, KapomuoHoe nonepeyHoe nepexcamue, ¢ Henepe-
HOCUMOCMbIO NONEPEUHO20 NEPeNCAMUsL; TOKO-PECUOHAPHAS AHECTNe3Us.
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During surgical endarterectomy, carotid cross clamping is needed for arteriotomy and
plaque removal. Carotid cross clamping reduces the blood flow to the circle of Willis, and some
patients show intolerance to the temporary occlusion of the internal carotid artery (ICA).

Aim. This study demonstrates locoregional anesthesia’s safety in patients with carotid cross
clamping intolerance (CCI) and the risk factors that predict this condition.

Materials and Methods. All patients who underwent surgical carotid endarterectomy
between January 2019 and December 2020 (n=53, 29 were male, age (median with range) — 78
(56-90) years) were identified in a retrospective review. The indication for surgical treatment was
made for a stenosed ICA of 70-99% or in the case of symptomatic stenosis.

Surgical technique. An incision is made at the front edge of the sternocleidomastoid muscle.
The common carotid artery (CCA) is identified and isolated from the surrounding tissues with sharp
dissection and continued toward the bifurcation. Next, the internal and external carotid arteries can
be isolated. Heparin (5000 U) is administrated intravenously, and the systolic arterial pressure is
increased and kept over 160 mm Hg. In the next step, the cross clamping tolerance test is performed
for 60 s. During clamping, the patient is neurologically meticulously observed. In the case of CCl,
the operation proceeds with the insertion of a temporary shunt. The arteriotomy is started in the
CCA and continues to the ICA. The plaque is completely removed, and the arteriotomy incision is
covered with a patch. Before completing the suture, the clamps are partially removed to flush out the
debris using the blood flow. Now, the external and common artery can be released. Finally, the
clamp of the ICA can be removed.

Results. Eight patients had cross clamping tolerance test intolerance. In all these cases, the
surgical procedure was continued with a shunt. The further operation course remained uncomplicated.
The in-hospital mortality was nil, and a transient ischemic attack occurred in only one case.
Coronary artery disease (CAD) [odds ratio (OR) 12.65, 95% confidence interval (CI) 1.43-112.50],
a history of cerebrovascular events [OR 10.50, 95% CI 1.83-60.30], and contralateral stenosis of
70% or more [OR 26.66, 95% CI 2.29-304.37] presented a significant association with the CCI and
the need to shunt. The remaining factors showed no significant association with intolerance.

Conclusions. Regional anesthesia is a safe method for identifying patients with CCI
and safely performing the surgical procedure. Contralateral stenosis of the ICA and a history of
cerebrovascular events are significant factors to predict CCI.

Keywords: endarterectomy; carotid cross clamping; with cross clamping intolerance;
locoregional anesthesia.

Carotid endarterectomy (CEA) is a safe tomy and plague removal. Carotid cross
and effective treatment for preventing stroke clamping reduces the blood flow to the circle
in patients with significant internal carotid of Willis, and some patients show intolerance
stenosis [1-3]. This method is associated with to the temporary occlusion of the internal
lower perioperative stroke compared with in- carotid artery [7-9]. In this case, the use of a
terventional stenting [2-6]. temporary shunt is necessary. Locoregional

During the surgical endarterectomy, anesthesia has been the first choice in our
carotid cross clamping is needed for arterio- department since 2019.
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This study aims to demonstrate
locoregional anesthesia’s safety in patients
with carotid cross clamping intolerance (CCI)
and the risk factors that predict this condition.

Materials and Methods

All patients who underwent surgical
carotid endarterectomy between January 2019
and December 2020 were identified in a
retrospective review and analysis of a
prospectively maintained database. The degree
of internal carotid artery (ICA) stenosis and,
consequently, surgical treatment followed the
European Carotid Surgery Trial (ESCET)
[10]. The indication for surgical treatment
was made for stenosis of ICA between 70%
and 99% or in case of symptomatic stenosis.

Locoregional anesthesia technique.
The patient’s head was rotated approximately
45 to 60 degrees to the contralateral side to
perform the superficial cervical plexus block.
By slightly lifting the head in this position,
the sternocleidomastoid muscle’s posterior
border can be identified. The first injection
site is located halfway between the mastoid
process and the clavicle on the sternocleido-
mastoid muscle’s posterior edge at the
punctum nervosum (Erb’s point). After creat-
ing a local anesthetic skin wheal (3 ml
Mepivacaine 1%), the needle is positioned
1cm to 2 cm below the sternocleidomastoid
muscle to inject the rest of the Mepivacaine
1% (7 ml). This is followed by a subcutaneous
infiltration (up to 40 ml Ropivacaine 0.5%;
max 3 mg/kg body weight) starting from
the initial injection site in the direction of
the mastoid, the clavicle, and the anterior
border of the sternocleidomastoid muscle. The
subcutaneous infiltration is completed by
locating the second injection site at the
sternocleidomastoid’s anterior border from
which the injection goes cranial to caudal.
Due to the use of a retractor in the lower jaw
area, which is often perceived as painful, the
last injection is made from the angle of the
jaw along the mandible. Any needle positioning
must be done under aspiration to avoid intra-
venous administration of the local anesthetic.

Surgical technique. An incision is
made at the sternocleidomastoid muscle’s

front edge. The common carotid artery (CCA)
is identified and isolated from surrounding
tissues with sharp dissection and continued
toward the bifurcation. Now, the internal and
external carotid arteries can also be isolated.
Heparin (5000 U) is administrated intrave-
nously, and the systolic arterial pressure is
increased and kept over 160 mm Hg. In the
next step, the cross clamping tolerance test is
performed for 60 s. During clamping, the
patient is  neurologically  meticulously
observed. In the case of CCI, the operation
proceeds with the insertion of a temporary
shunt. The arteriotomy is started in the CCA
and continued to the ICA. The plaque is
completely removed, and the arteriotomy
incision is covered with a patch. Before
completing the suture, the clamps are partially
removed to flush out the debris using the blood
flow. Now, the external and common artery
can be released. Finally, the clamp of the ICA
can be removed.

From January 2019 to December 2020,
53 patients were identified and included
for further analysis. Of the recruited patients,
29 were male. Their baseline characteristics
and risk factors are shown in Table 1. Arterial
hypertension followed by coronary artery
disease (CAD) are the most frequent risk
factors.

Statistical analyses were performed
using the IBM SPSS Statistical Software,
Version 24 (IBM Corporation, Armonk, NY,
USA). Continuous variables are described as
means and standard deviations and compared
with the Student’s t-test. Chi-squared and
Fisher’s exact tests are used for comparing
categorical  variables. The statistically
significant difference threshold was p<0.05.

Results and discussion

Eight patients (15%) had CCI, and in all
cases, the surgical procedure was continued
with a shunt. The further operation course
remained uncomplicated. The in-hospital
mortality was nil, and a transient ischemic
attack occurred in only one case. The result of
the univariate regression analysis is presented
in Table 2. CAD [odds ratio (OR) 12.65,
95% confidence interval (Cl) 1.43-112.50], a
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Table 1
Descriptive characteristics of included patients, n=53
Variable Value

Age, years, median with range 78 (56-90)

Male/Female, n (%) 29 (54.7) / 24 (45.3)

Diabetes, n (%) 14 (26.4)

Hypertension, n (%) 45 (84.9)

Coronary artery disease, n (%) 23 (43.4)

History of cerebrovascular events, n (%) 16 (30.2)

Renal insufficiency, n (%) 10 (18.9)

Dyslipidemia, n (%) 30 (56.6)

Chronic obstructive pulmonary disease, n (%) 5(9.4)

Smoking history, n (%) 20 (37.7)

Table 2
Logistic regression analysis of potential factors associated with perioperative shunt requirement
Variable OR I CI’. . CI'. . P value
ower limit upper limit

Age 0.98 0.90 1.07 0.627

Female 4.50 0.82 24.83 0.121

Diabetes 0.35 0.039 3.149 0.333

Hypertension 1.29 0.14 12.17 0.824

Coronary artery disease 12.69 1.43 112.50 0.006

History of cerebrovascular events 10.50 1.83 60.30 0.003

Renal insufficiency 1.54 0.26 9.08 0.630

Dyslipidemia 0.40 0.09 1.89 0.237

Chronic obstructive pulmonary disease 1.46 0.14 15.10 0.574

Smoking history 0.50 0.09 2.26 0.420

Contralateral stenosis over 70% 26.66 2.29 304.37 0.009

Symptomatic lesion 3.90 0.73 20.71 0.124
history of cerebrovascular events [OR 10.50, arterial shunt. This method can be

95% CI 1.83-60.30], and contralateral
stenosis of 70% or more [OR 26.66, 95% CI
2.29-304.37] presented a significant associa-
tion with CCIl and the need to shunt. The
remaining factors showed no significant
association with intolerance.

The carotid endarterectomy is a safe
method for preventing stroke in cases of
internal carotid stenosis. However, carotid
cross clamping cannot be tolerated by all
patients. The incidence of CCl is estimated to
be between 7 and 30% [1]. In our cohort, it
was 15%. The major benefit of locoregional
anesthesia is the continuous neurological
monitoring of awake patients. Locoregional
anesthesia allows us to identify patients who
need a shunt. In all cases, we could continue
the open surgical procedure using an arterio-

complicated in restless patients. Lutz H.-J., et
al. described the carotid endarterectomy in
locoregional anesthesia as a safe method with
better neurological outcomes [11]. A recent
meta-analysis comparing locoregional anes-
thesia with general anesthesia showed that
locoregional anesthesia was associated with
significantly less stroke, fewer cardiac
complications, and lower hospital mortality
[12]. Our study had only one transient attack
but no stroke or mortality. Some factors
that predict CCl were previously discussed
in the literature. Piffaretti G., et al. identified
hypertension and symptomatic lesions as
significant predictors [7], whereas Kretz B.,
et al. described renal insufficiency and contra-
lateral carotid occlusion as predicting factors
for clamp intolerance [13].
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We found that CAD, a history of
cerebrovascular events, and contralateral
stenosis of 70% or more as significant
predicting factors of CCI. Other factors remain
without a significant association. The
importance of the circle of Willis must be
mentioned. A statistically significant associa-
tion between CCI and agenesia in the circle
of Willis was reported [8,9]. However, our
study’s sample size is the main limitation. In

addition, investigating the circle of Willis
could provide us with additional information.
Conclusion

Regional anesthesia is a safe method
for identifying patients with CCI and safely
performing the surgical procedure. Contrala-
teral stenosis of the ICA and a history of
cerebrovascular events are significant factors
for predicting CCI.
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