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Arteriotomy for Carotid Endarterectomy, from Common to Interna
or Externa?
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Objective: Carotid endarterectomy is an evolving and changing procedure over its al-
most 70 years history. Surgery is commonly described as a total removal of plaques
from the carotid tree maintained via an arteriotomy from common carotid artery to
internal carotid artery. We aim to express our opinion that an incision to external ca-
rotid artery may always provide adequate reach to a plaque of internal carotid artery

1 . .
29 Mayis States Hospital Department of Cardiovascu side. So, there is no need of internal carotid artery involvement during arteriotomy.

lar Surgery, 06100, Dikmen, Ankara, Turkey Materials and Methods: 73 patients were included to study. All patients underwent
single-sided Carotid Endarterectomy. Group A (n=61) and Group B (n=12). Group A
included our primary cases Carotid Endarterectomy with artery incision Common
Carotid Artery to External Carotid Artery in 61 patients. Group B patients of 12 cases
received an artery incision from Common Carotid Artery to Internal Carotid Artery.
Results: 2 patients in Group A (3.2%) and 2 patients (16.6%) in Group B died at the ear-
ly postoperative period due to severe neurological deteriorations in 3 (4.1%) and myo-
cardial infarction in 1 (1.3%) case, p<0.05 (SS, statistically significant). Overall mor-
tality was 4 cases by 5.4%. None of these patients were presenting contralateral seri-
ous carotid artery lesions. 4 patients (6.5%) from Group A and 3 patients (25%) from
Group B were receiving haemodialysis, perioperatively p<0.05 (SS, statistically signif-
icant). Transcient minor neurological complications such as lingual deviation and/or
facial asymmetry which were associated with N.Hypoglossus injuries, was observed
in 8 cases and 2 cases in Group A (10.9%) and Group B (16.6%), respectively (p>0.05
statistically non-significant) .

Conclusion: By this Common Carotid Artery to External Carotid Artery running ar-
teriotomy, it is possible to avoid intraoperative Internal Carotid Artery narrowing
and endothelial deterioration which may cause early and/or late intraluminal throm-
bosis tendency. For carotid endarterectomy arteriotomy, we always prefer common
to externa.
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INTRODUCTION

Carotid endarterectomy (CEA) is an evolving and toremove these plaques primarily from internal ICA.
changing procedure over its almost 70 years histo- Conditions of external carotid artery (ECA) luminal-
ry. CEA is commonly described as a total removal of ly are sometimes ignored during surgery, at least in
plaques from the carotid tree maintained via an ar- several cases [1]. An incision of ICA causes a reason-
teriotomy from common carotid artery (CCA) to in- able narrowing of lumen and a certain endothelial
ternal carotid artery (ICA). Generally, surgical aim is deterioration which may result with a postoperative
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thrombosis and/or re-stenosis. In our surgical mod-
ification, we applied our arteriotomy incision from
CCA to ECA. ICA was kept free of incision. All cases
were operated due to severe internal artery stenosis
with or without common and/or external artery ste-
nosis. We also tried to avoid shunt application inten-
tionally, in all cases. Shunt was applied when it was
completely necessary. We aim to express our opin-
ion that an incision to ECA may always provide ad-
equate reach to a plaque of ICA side. So, there is no
need of ICA involvement during arteriotomy.

MATERIALS AND METHODS

Data Collection

Data was accumulated from two different medical
centers between the dates of March 2016 to August
2018. This study was peformed retrospectively.
Study was approved by hospital administrations.
73 patients were included to study. Co-morbidities
which required simultaneous surgeries such as cor-
onary artery disease and cardiac valve pathologies,
severe artery stenosis in different locations in ex-
tremities and percutaneous interventions were ac-
cepted as exclusion criteria. All patients underwent
single-sided CEA.

Surgical Procedures

Premedication performed with Propofol 3-4 mg/kg,
Fentanyl Citrate 10 microgr/kg and Pancuronium
bromid 0,1-0.2 mg/kg. Anaesthesia continued with
additional doses of Propofol 2-5 mg/kg/h. Our
choice of inhaled anaesthesia was Sevoflurane.

We applied different CEA techniques in two differ-
ent group of patients (n=73): Group A (n=61) and
Group B (n=12). Group A included our primary CEA
cases with artery incision CCA to ECA in 61 patients.

Group B patients of 12 cases received an artery inci-
sion from CCA to ICA. All operations were performed
under general anasthesia. Initial skin incision medi-
al to the sternocleidomastoid muscle was used to
reach the carotid system. The latter was complete-
ly dissected free from surrounding tissue. 15000
IU of heparin was routinely administered. Vascular
clamps were applied to CCA, ECA and ICA after si-
lastic vascular loops. A longitudinal arteriotomy me-
dially to CCA was made and extended to ECA in
Group A (n=61) (Figure 1) and ICA in Group B (n=12).
Atherosclerotic plaque was primarily freed from
ECA and than from ICA. Finally, the plaque was cut
free totally in the CCA by blunt dissection (Figure 2).
At this stage, debris removal achieved by saline irri-
gation. Afterwards, arteriotomy was closed primar-
ily by using 6/0 polypropylene sutures when possi-
ble. Carotid shunts (6f, 20 cm in lenght) from CCA
to ICA (n=5) and carotid patchplasty (n=5) were ap-
plied when surgical situation left us no other choice.

Statistical Analysis

The data are expressed as proportions or as the
mean =* standard deviation. Differences in contin-
uous variables were analyzed by Student t tests.
Results were considered significant if p values were
less than < 0.05.

RESULTS

Patient Characteristics

Study perioperative data was accumulated from
two different surgery centers. Preoperatively, a rou-
tine dupplex ultrasonography and a carotid system
computerised tomography were performed in all
cases. Preoperative data are summarized in Table 1.
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Table 1. Preoperative parameters

Variable Group A(n=61)
CEA 61

Mean age 63.7£2.2
Male 40 (65.5%)
BMI kg/m? 2988+1.8
Stroke history 21(34.4%)
COPD 10(16.3%)
DM 10(33.3%)
Dialysis 4(6.5%)
CABG hisory 17(11%)

Group B(n=12) P value
12

61.2+4.4 p>0.05

8 (66.6%) p>0.05

3001+0.6 p>0.05

4(33.3%) p>0.05
3(25%) p<0.05(SS)
4(33.3%) p<0.05(SS)
3(25%) p<0.05(SS)

2(16%) p>0.05

Values presented are mean+SD. BMI: Body mass index, CABG: Coronary artery bypass grafting, COPD: Chronic obstructive pulmo-

nary disease, DM: Diabetes Mellitus, SS: Statistically significant.

Two patients in Group A (3.2%) and 2 patients
(16.6%) in Group B died at the early postoperative
period due to severe neurological deteriorations
in 3 (4.1%) and myocardial infarction in 1 (1.3%)
case, p<0.05 (SS, statistically significant). Overall
mortality was 4 cases by 5.4%. None of these pa-
tients were presenting contralateral serious carot-
id artery lesions. 4 patients (6.5%) from Group A
and 3 patients (25%) from Group B were receiv-
ing haemodialysis, perioperatively p<0.05 (SS, sta-
tistically significant). Transcient minor neurologi-
cal complications such as lingual deviation and/
or facial asymmetry which were associated with

Table 2. Operative data

N.Hypoglossus injuries, was observed in 8 cases and
2 cases in Group A (10.9%) and Group B (16.6%), re-
spectively (p>0.05 statistically non-significant)
Patchplasty was necessary in 5 from Group A (8.1%).
No patchplasty was applied in Group B. We tried to
avoid carotid shunt from common to interna in all
cases. However, carotid shunt was mandatory in 4
patients and in 1 patient from Group A (6.5%) and B
(8.3%), p<0.05(SS) .

Operative Data

All surgeries were performed in asimilarfashion. Table
2 depicts our intraoperative data in both Groups.

Variable Group A(n=61) Group B(n=12) P value
CEA 12

Operation (minute) 61.5+30.1 67.1£11.9 p>0.05
CCT (minute) 23.4+6.9 21.8+1.9 p>0.05
R- side 40 (65.5%) 7(58.3%) p>0.05
Shunt 4 (6.5%) 1(8.3) p>0.05
Patchplasty 5(8.1%) 0 p<0.05(SS)
Intubation (minute) 440+38.8 456+9.4 p>0.05
ICU(day) 3.1+4.2 2,721 p>0.05
Hospitalization (day) 6+1.6 5.8+0.4 p>0.05

Values presented are mean+SD, CCT: Cross clamp time, R-side: Right side, CEA: Carotid endarterectomy, ICU: Intensive care unit,

SS: Statistically significant.

In overall results, we observed statistically significance
(p<0.05) only in patchplasty parameter between Group
A and Group B. All other operative data were similar.

Reoperations were performed due to wound hemato-
ma were mandatory in 4 patients in Group A (6.4%)

and 2 patients in Group B (8.3%). In this parameter, there
was not a statistically significant difference (p>0.05). 3 of
these patients from Group A were shunt applied patients.

© 2020 Acta Medica. All rights reserved.
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DISCUSSION

In a standart CEA surgery, after cervical incision par-
allel and anterior to sternocleidomastoid muscle, we
visualize internal jugular vein. We almost always li-
gate common facial vein. Dissection is continued
proximally to the anterior CCA to ensure vagus nerve
safety. Primary attention is essential for glossophar-
engeal-vagus-hypoglossal and marginal mandibu-
lar branch of facial nerves. We mobilize and turn CCA
with vascular tapes prior to ECA and ICA. ‘No touch
to hypoglossal nerve' is important for us during distal
retractions for surgical exposure, if possible. Excessive
and prolonged retractions are prone to temporary
neurological complications such as lingual deviations
and facial asymmetries [2]. In our study group, 8 pa-
tients from Group A and 2 patients group B demon-
strated the mindr neurological complications. There
were no statiscally significant difference for this pa-
rameter. Thus, an ECA extending incision seems not
to elevate neurological complications in our study.

In higher located carotid bifurcations, different sur-
gical maneuvers are suggested in several publica-
tions [3] such as; complete sternocleidomastoid mo-
bilization distaly to its insertion, dividing of digastric
muscle and styloid process transection with mandi-
ble subluxation. In our cases, we did not apply any of
these maneuvers above. Furthermore, for an easier

removal of plaque, we prefer to mobilize ICA to a
point where this artery is completely intact.

At this point, in aim to avoid a reflex sympathetic
bradycardiae applied 3-5 mL of lidocaine topically.
After 5000 U Heparin IV and clamping of ICA-CCA-
ECA, standart CEA surgery is described as starting
from CCA to ICA [4]. In our study, Group A arteriot-
omy is continued to ECA as shown in Figure 1. In
Group B, incision continued to ICA, untill the ar-
tery is free of plaques. CEA performed primarily by
dissecting the plaque sharply at its proximal por-
tion in CCA. Than the removal continued with an
elevator to ECA and finaly to ICA, conventional [5].
Back-flow of ICA is always controlled to ensure the
procedure and to removal debris from ICA region.
In Group A, we were able to remove plaque total-
ly in all 61 cases. Despite the fact that authors like
Schnaudigel et all [6] reported an ICA extention to
be beneficial for total removal, we believe in the
contrary. An ECA incision is almost always adequate
for a total ICA plaque removal (Figure 2). Thus, it is
possible to maintain ICA endothelial integrity by
avoiding an ICA arteriotomy. Furthermore, an ICA
narrowing by arteriotomy closure also is eliminat-
ed by this ECA extending incision.

4!,, ./

Figure 1. Carotid arteriotomy from common to externa
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Figure 2. Succesfully excised carotid internal plaque

During closure of arteriotomy, we used patchplas-
ty in 5 patients from Group A. In which, 3 autoge-
nous saphenous vein and 2 Dacron grafts were
used. There was a statistical significantly difference
when compared to Group A where no patchplasty
was necessary. In larger series, we believe this dif-
ference to lower.

Early postoperative mortality rate was 5.4% by 4
cases in our study, 2 patients from each group.
Elaboration of mortality presented a percentage
3,2% in Group A and %16.6 from Group B. This data
presented a statistically difference between groups
(p<0.05). However, we believe that this latter finding
may need enlightenment by larger series of CEA. As

shown in Table 1, Group B presented that there were
more patients by means of co-morbidities such as
COPD (n=3,25%), dialysis (n=3, 25%) and CABG his-
tory (n=2, 16%). This different rates of co-morbidi-
ties may explain the higher tendency in mortality of
Group B. Our mortality rates presented a similarity
when compared to literature [7] with larger series.
As in our findings, Pujol et al also report that pres-
ence of DM, COPD and prior severe vascular pathol-
ogies are the risk factors of mortality for CEA.

Main topic of our opinion depends on the ques-
tion; ‘Arteriotomy for Carotid Endarterectomy,
from Common to Interna or Externa? ‘. During our

© 2020 Acta Medica. All rights reserved.
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experience of carotid endarterectomy, common
to externa is a better decision in and for all cases.
However, the latter choice is not possible in each
case as we performed common to interna incisions
in 12 cases from Group B. Simply because it was not
possible to maintain the internal artery plaque re-
moval from an external artery continuing arteri-
otomy in these cases. In situations such as; a real-
ly narrow ECA where an arteriotomy is not possi-
ble, totally calsified ECA which blocks an incision,
aberrant orific and more proximally arising ECA as
in an anatomical variation and accidental total rup-
ture of ECA during surgery with a total seperation of
ECA branch from the carotid tree, we were obliged
to perform an ICA arteriotomy. In 1 case from our
Group B, we encountered a dense and thick adhe-
sion which probably caused by a local infection or
inflammation over and around ECA region, we were
not able to dissect ECA and turn this artery in or-
der to further the arteriotomy incison towards it.
In this patient, a common to ICA arteriotomy also
was mandatory. Other than these situations listed
above, our primary objective was to run the arteri-
otomy from common to externa.

A recent study from Savardekar et al [8] underline
the timing of CEA; as they reported that tradition-
al view towards carotid revascularization was that
intervention was to be delayed at least 6 weeks af-
ter acute stroke, as studies published in 1960s and
1970s noted that early surgical intervention after an
ischemic stroke was associated with a high rate of
postoperative cerebral hemorrhage. Over the turn
of the 20th century, there was a trend towards early
surgery for carotid artery stenosis after several stud-
ies showed the high risk (range, 9%-12%) of having a
recurrent stroke in the intervening 6 weeks wait pe-
riod. With improved surgical techniques and better
peri-procedural critical care, several centers start-
ed undertaking early CEA and demonstrated good
outcomes. In our opinion, an arteriotomy running to
ECA without an involvement of ICA, surgery is safer
by means of a lesser possibilty for early thrombosis
in ICA area, postoperative dissection and total oc-
clusion of ICA also is lower and early postoperative

bleeding and risk of reoperation also would be less
possible due to an absence of ICA incision. Thus,
we prefered a 4 weeks of waiting period after cere-
brovasculary event and/or stroke when possible.
Because, parallel to Savardekar’s report we also be-
lieve that a strategy of prolonged intensive medical
therapy, in the presence of severe carotid artery ste-
nosis and a stroke history, may play a role in alleviat-
ing the high risk of very early recurrent stroke.

Limitations of The Study

This retrospective manuscript describes a surgi-
cal modification for CEA; an incision from com-
mon to external carotid artery. We are well aware
that this modification is not a major differentiation.
Furhermore, patient number also are just adequate
to have a common opinion. Larger series may pres-
ent more valuable statistical results but we do not
believe that would make a difference in statistical
analysis compared to ours. Furthermore, the dif-
ference in numbers of cases between Group A and
Group B is large, 61 to 12. We accept that this nu-
merical difference may lead to statistically mislead-
ing results. We are collecting long-term results and
re-occlusions of our cases to report in the future.

CONCLUSION

In CEA, artery incision from CCA to ECA always
presents a perfect exposure of ICA internal anato-
my. Thus, we can perform ICA plaque removal via
this modification. In 61 operations by this ECA inci-
sion, surgery was as ‘comfortable’ as an ICA extend-
ed incision for endarterectomy. By this CCA to ECA
running arteriotomy, it is possible to avoid intraop-
erative ICA narrowing and endothelial deteriora-
tion which may cause early and/or late intraluminal
thrombosis tendency. For carotid endarterectomy
arteriotomy, we always prefer common to externa.
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