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Background. There are few studies that look at the influence of diabetes mellitus on early outcome following carotid endarterectomy
(CEA). Those available have reported conflicting results, with some showing poor outcome and others similar outcome to those
without diabetes mellitus.
Objective. To assess the influence of diabetes mellitus on early outcome following CEA.
Methods. Clinical data on patients who had CEA over a 5-year period were acquired from a prospectively maintained computerised
database. They were divided into two groups, namely diabetics and non-diabetics.
Results. Two hundred and sixty-four charts were analysed. There were no significant differences in patient demographics and
risk factors for atherosclerosis between the two groups. The majority (71%) of patients had CEA for symptomatic carotid disease.
Carotid shunting was performed selectively, and significantly more diabetic patients had CEA under the protection of a carotid shunt
(p=0.0469). Postoperative strokes, transient ischaemic attacks and deaths were not significantly different between the two groups.
Conclusions. Diabetes mellitus had no influence on the early surgical outcome following carotid endarterectomy.
S Afr J Surg 2015;53(1):9-12. DOI:10.7196/SAJS.2394

VOL. 53 NO. 1 MARCH 2015

SAJS

9

There is little information in
the literature on the influence
of diabetes mellitus (DM)
on carotid endarterectomy
(CEA) early outcome. The
few studies available have reported conflicting
outcomes, with some reporting poor surgical
outcome and others similar outcomes to
patients without DM.[1-4] This is despite the
fact that in recent decades there has been a
significant increase in the incidence of DM.
It is estimated that the number of people with
DM globally is 220 million, and it is expected
to reach 300 million by 2025.[5]
There is sufficient evidence that
DM increases early morbidity following
other vascular surgical interventions. [6,7]
This study was undertaken to assess
the influence of DM on early outcome
following CEA.

Methods

This study was approved by the Biomedical
Research Ethics C ommittee of the
University of KwaZulu-Natal.
Clinical data on patients with internal
carotid artery stenosis who were managed
with CEA over a 5-year period between
2004 and 2008 were gathered from a
prospectively maintained computerised
database of the Durban Metropolitan
Vascular Service, University of KwaZuluNatal.
A total of 264 patients were analysed.
These were divided into two groups, those
who had DM and those who were nondiabetic. Patients who were known to be
diabetic were referred to us already on
treatment. All other patients were evaluated
for DM through blood tests; no new
diabetic patients were identified.
The study was limited to surgical
outcome within 30 days. Patients with DM
were analysed separately from those who
were non-diabetic.
Statistical analysis was done using
Fisher’s exact test (two tailed). A p-value of
<0.05 was regarded as significant.
Indications for CEA in symptomatic
patients were an internal carotid artery
(ICA) stenosis ≥50%. In those who were
asymptomatic, the indication was a degree
of stenosis ≥70%. The degree of stenosis
was assessed using duplex ultrasound.
Further imaging with a digital subtraction
angiogram or computed tomography
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Table 1. Demographics of patients with carotid artery stenosis
Total (%)

DM (%)

Non-DM (%)

Total

264 (100)

94 (36)

170 (64)

Age range (years)

37 - 89

37 - 89

39 - 87

Age median (years)

61

59

63

Females

115 (46)

42 (37)

73 (63)

Males

149 (56)

52 (35)

97 (65)

Race
Indians

148 (56)

77 (52)

71 (48)

Whites

94 (36)

13 (14)

81 (86)

Mixed race

12 (5)

1 (8)

11 (92)

Blacks

10 (4)

3 (30)

7 (70)

Table 2. Clinical presentation of patients with carotid artery stenosis
Total (%)

DM (%)

Non-DM (%)

p-value*

Total

264 (100)

94 (36)

170 (64)

Asymptomatic

76 (29)

31 (41)

45 (59)

0.3289

Symptomatic

188 (71)

63 (34)

125 (66)

0.3289

TIA (cortical)

83 (44)

23 (28)

60 (72)

0.0938

Stroke

105 (56)

40 (38)

65 (62)

0.5788

Speech impairment

31 (17)

5 (16)

26 (84)

Amaurosis fugax

28 (15)

9 (32)

19 (68)

Syncope

15 (8)

0 (0)

15 (100)

Associated symptoms

*Fisher’s exact test.

Table 3. Risk factors for atherosclerosis and comorbidities of patients with carotid
artery stenosis
Total (%)

DM (%)

Non-DM (%) p-value*

Total

264 (100)

94 (36)

170 (64)

Hypertension

173 (66)

71 (41)

102 (59)

0.0161

Cigarette smoking

166 (63)

55 (33)

111 (67)

0.3374

Hyperlipidaemia

8 (3)

0 (0)

8 (100)

0.0782

IHD

25 (10)

10 (40)

15 (60)

0.7928

COAD

1 (0.4)

0 (0)

1 (100)

0.7633

Renal failure

1 (0.4)

1 (100)

0 (0)

0.7633

Comorbidities

*Fisher’s exact test.

angiography was done only in those with
unsatisfactory duplex imaging, clinical
suggestion of aortic arch disease or an
occluded ICA on duplex.
CEA was performed under general
anaesthesia or local cervical plexus block.

There were no criteria for choosing either
form of anaesthesia other than individual
surgeon preference.
We employed a policy of selective carotid
shunting. Those patients who had a CEA
under local anaesthesia had an intraluminal

Table 4. Contralateral ICA status, shunting and carotid patch
Total

Total (%)

DM (%)

Non-DM (%)

264 (100)

94 (36)

170 (64)

p-value*

Contralateral ICA stenosis

32 (12)

15 (47)

17 (53)

0.2212

Shunt insertion

93 (35)

41 (44)

52 (56)

0.0469

Carotid patch

26 (10)

9 (35)

17 (65)

0.9167

*Fisher’s exact test.

Table 5. Thirty-day morbidity and mortality following CEA
Total (%)

DM (%)

Non-DM (%) p-value*

Total

264 (100)

94 (36)

170 (64)

Stroke

10 (4)

4 (40)

6 (60)

0.9675

TIA

6 (2)

1 (17)

5 (83)

0.5831

Haematoma

6 (2)

2 (33)

4 (37)

0.7538

Transient hypoglossal nerve palsy

3 (1)

2 (67)

1 (33)

0.6005

Hyperperfusion syndrome

1 (0.4)

1 (100)

0

0.7633

Death

2 (0.8)

0

2 (100)

0.7532

*Fisher’s exact test.

shunt inserted only if they developed a
neurological deficit on carotid artery clamping.
For those who had CEA under general
anaesthesia, shunting was performed on those
with a mean stump pressure <50 mmHg.
Closure of the carotid arteriotomy was
either a primary closure or with a prosthetic
Dacron patch (Vascutek Terumo, Scotland).
The decision to close with a patch was taken
when the ICA was <5 mm in diameter or in
patients who had a redo CEA.
Patients who had CEA were given intra
operative intravenous heparin and post
operative low-molecular-weight heparin
for the duration of hospital stay. They were
all managed in an intensive care unit after
surgery for ~24 hours.

Results

A total of 264 patients who had CEA for
internal carotid artery stenosis was analysed
(Table 1). Ninety-four (36%) patients had
DM and 170 (64%) were non-diabetic. The
median age was 61 years (range 37 - 89). The
median age for diabetic and non-diabetic
patients was 59 and 63 years, respectively. The
majority of patients were Indian males.
One hundred and eighty-eight (71%)
patients had surgery for symptomatic
disease and 76 (29%) for asymptomatic
disease. The presence or absence of DM

was not significantly different in these two
groups of patients (Table 2).
The most common risk factor for
atherosclerosis was hypertension (66%)
(Table 3). There was a significantly higher
proportion of patients with hypertension
among those with DM (p=0.0161). The
second most common risk factor was
cigarette smoking (63%), while the least
common was hyperlipidaemia (3%).
Twenty-five (10%) patients had associated
symptomatic ischaemic heart disease (IHD),
of whom 10 were diabetic and 15 nondiabetic. This difference was not statistically
significant (p=0.7928). Other comorbidities
were chronic obstructive airway disease
(COAD) and chronic renal failure.
Significant asymptomatic contralateral
carotid stenosis (>70%) requiring CEA was
present in 32 (12%) patients, of whom 15
were diabetic and 17 non-diabetic, with
no significant difference between the two
groups (p=0.2212) (Table 4).
Ninety-three (35%) patients required
carotid shunt insertion. A significantly
higher percentage of diabetic patients
required shunting (p=0.0469).
Twenty-six (10%) patients required a
carotid patch, with no significant difference
between diabetics and non-diabetics
(p=0.9167).

The stroke rate was 4% (10 patients), four
of whom had DM, while six were nondiabetic (Table 5). There was no statistically
significant difference between the two
groups (p=0.9675).
Six patients (2%) had a transient
ischaemic attack (TIA) as a complication.
One patient was diabetic and five were
non-diabetic (p=0.5831). Haematoma that
required exploration was a complication in
six (2%) patients, of whom two were diabetic
and four non-diabetic (p=0.7538).
Postoperative transient hypoglossal
nerve palsy was present in three (1%)
patients, of whom two were diabetic and
one non-diabetic (p=0.6005).
One patient who was diabetic developed
hyperperfusion syndrome as a compli
cation. There was no statistically significant
difference between the two groups
(p=0.7633). This patient responded well to
medical treatment.
The mortality rate was 0.8% (two
patients). These two patients did not
have DM, but there was no statistically
significant difference when compared
with those who were diabetic (p=0.7532).
One patient died following a myocardial
infarction and the other following a
massive stroke.

Discussion

Stroke is one of the leading causes of
death in Western countries.[8-10] Stroke also
has major adverse effects on a person’s
physical, psychological, so cial and
economic status.
For those with significant carotid artery
disease, CEA has been shown to effectively
reduce the incidence of cerebrovascular
incidents.[8-14]
Atherosclerotic carotid artery disease is a
disease of an older population group.[8-17] In
this study, patients who had DM tended to
be younger and, as with other studies, there
was a male preponderance.[8,9,15-17]
The majority of patients were Indian,
and there were significantly more diabetics
(p<0.0001) in this group. This is probably
due to the high prevalence of hypertension
and DM in this community.
Of interest is the low incidence of carotid
disease among blacks even though incidence
of peripheral arterial disease is high. Reasons
for this remain unclear and there may well
be a genetic factor.
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In our practice, duplex ultrasound is the diagnostic tool of choice,
with angiography only performed when indicated.[18,19]
The majority of patients who were offered CEA were
symptomatic. This is similar to previous publications from this
institution.[16,17,20] There was no significant difference in terms of
indications for surgery between diabetics and non-diabetics. Our
indications for CEA are guided by the major trials in carotid artery
disease. [8-14,21]
The carotid shunt insertion rate was 35%, which is comparable
to the findings of other authors.[15,16,22,23]
The perioperative stroke rate was 4%, which is acceptable for
symptomatic patients.[8-16,21,22] There was no significant difference
between the two groups. This result differs from that of Schlüter
et al.,[24] who found that there was an increased risk of stroke
and death among diabetics after CEA. Our study does support
results from other studies in showing no significant difference in
perioperative outcome between the groups.[2,25-26]
The rate of postoperative hypoglossal nerve palsy was 1% in this
study. This is much lower than the figures reported in the literature
(up to 8%).[27] This may be due to the experience of the team
performing CEA.
Hyperperfusion syndrome is a very rare complication.[28,29] This
complication did not differ significantly between the two groups.
The mortality rate in this study was 0.8%, with no significant
difference between the two groups. This is comparable to results
reported previously. [8-10,15,16,21,22]

Conclusion

DM did not have an influence on the early surgical outcome
following CEA.
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