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HU ET AL.: A Survey of Perioperative Vascular Complications in Non-Cardiovascular Surgery in a Teaching
Hospital in Western China. Introduction: Perioperative period particularly in the elderly is associated with unstable
circulatory status, depending on patients' baseline conditions, anesthetic techniques and medications, as well as
types of surgical procedures. Objective: To study the characteristics and risk factors of perioperative cardiovascular,
cerebrovascular and renovascular complications in patients ≥50 years undergoing non-cardiovascular abdominal
and lower limb operations. Methods: Retrospective review of hospital records of 1975 patients operated in the
period from January 2004 to June 2005, taken from our hospital archive. Results: Their mean age was 63.1±10.1
years and 44.4% were male.  There were 1121 perioperative complications, including acute hypertension (576),
arrhythmias (sinus tachycardia, atrio-ventricular block, atrial fribrillation, ventricular fibrillation) (455), acute
renal insufficiency (32), coronary artery disease (56) and stroke (2). Nineteen patients (1%) died of multiple organ
dysfunction syndrome. The incidence of perioperative complications increased with age. Analgesics were given to
958 patients (48.5%) in postoperative period for pain control. The incidence of perioperative arrhythmias and coronary
artery disease in analgesic group was higher than non-analgesic group (p<0.01). Conclusion: Perioperative vascular
complications of patients (particularly in the elderly) are common.  More vigilant perioperative evaluation and more
efficient perioperative pain control are needed. (J HK Coll Cardiol 2006;14:53-56)
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Introduction

Anesthesia and surgical procedure are harmful
stimuli to body; even surgeries causing small external
wounds can result in unstable circulatory status, various
complications and even death. Perioperative period
particularly in the elderly is associated with more
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circulatory instability, depending on patients' baseline
conditions, anesthetic technique and as well as types of
surgical procedures.

Patients and Methods

Subjects
1975 patients (≥50 years) undergoing non-

cardiovascular operations in abdominal and lower limb
regions in the period from January 2004 to June 2005
were studied retrospectively. Their clinical histories and
other data were taken from our hospital archive.

Surgery Category and Anesthesia Mode
According to the guidelines of the American

College of Cardiology/American Heart Association
(ACC/AHA) for perioperative cardiovascular
evaluation for noncardiac surgery, 488 patients had
high risk surgeries, 1058 patients intermediate risk
surgeries and 429 patients had low risk surgeries.
General anesthesia were administered in 1108
patients, epidural anesthesia in 454 patients, epidural-
lumbar anesthesia in 179 patients, and lumbar
anesthesia in 234 patients.

Study Outcomes and Statistical Analysis
Perioperative acute hypertension (acute HT) was

defined as blood pressures being normal before
operation, but increased by more than 20% and higher
than 140/90 mmHg during or after operation. Acute
renal insufficiency (acute RI) was defined as the serum
creatinine increased by ≥44.2 µmol/L per day.

Significance of differences in proportions across

groups was assessed by χ2 statistics (χ2 test). Statistical
significance was inferred at 2-tailed value of P<0.05.

Results

Baseline Characteristics
Males were 44.4% (877 cases), females were

55.6% (1098 cases). Their age ranged from 50 to 99
years, with mean age of 63.1 ± 10.1 years. Age groups
were: 50~59 years in 44.5% (878 cases), 60~69 years
27.4% (541 cases), 70~79 years 20.9% (413 cases) and
≥80 years in 7.2% (143 cases). Preexisting medical
problems were prevalent, including hypertension 16.6%
(327 cases), coronary artery disease (CAD) 4.9% (97
cases), cerebral infarction 1.8% (36 cases), arrhythmias
1.1% (22 cases), diabetes mellitus 6.7% (132 cases),
and heart failure 1.3% (26 cases).

Perioperative Complications
There were 1121 perioperative complications,

including acute HT (576), arrhythmias (sinus
tachycardia, atrio-ventricular block, atrial fibrillation,
ventricular fibrillation) (455), acute RI (32), CAD (56)
and stroke (2). Nineteen patients (1%) died of multiple
organ dysfunction syndrome. The incidence of
perioperative complications increased progressively
with age (Table 1). Among these 576 patients
complicated by HT, 161 also had additional arrhythmia,
7 acute RI, and 14 had coronary events.

Pain Therapy
Analgesics were given to 958 patients (48.51%)

in postoperative period for pain control. The incidence

Table 1. Complications according to age groups
50-59 yrs 60-69 yrs 70-79 yrs ≥≥≥≥≥80 yrs p-value
(n=878) (n=542) (n=413) (n=142)

Acute HT  31.2% 44.8% 58.0% 58.5% <0.001

Arrhythmia 21.3% 0.3% 26.9% 33.1% 0.002
CAD 1.4% 2.8% 4.4% 7.6% <0.001

Acute RI 0.9% 0.7% 3.2% 4.9% <0.001

Mortality 0.3% 0.7% 1.9% 2.8% 0.004

HT: Hypertension; CAD: Coronary Artery Disease; RI: Renal Insufficiency
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A SURVEY OF PERIOPERATIVE VASCULAR COMPLICATIONS

of postoperative arrhythmias and CAD in analgesic
group (64.0%) was higher than that in non-analgesic
group (49.8%) (p<0.01) (Table 2).

Discussion

Perioperative vascular complications in non-
cardiovascular surgery over an 18 months' period in
2004/05 in our teaching hospital in western China is
rather common.

Reasons for Postoperative Cardio-, Cerebro-,
and Renovascular Events

There were 576 patients developing acute HT, 66
of them had hypertension before operation. These may
be related to painful wounds after wearing out of
narcotics, uncomfortable trachea or catheter intubation,
hyoxemia or hypercarbia, overtransfusion during or after
surgery and bladder distention. These may increase
cardiac afterload which can lead to myocardial ischemia,
myocardial infarction, arrhythmia, heart failure,
hemorrhagic stroke, cerebral ischemia, pulmonary
edema, and excessive capillary hemorrhage in operative
site.1 Among these 576 patients complicated by HT, 161
also had additional arrhythmias, 7 acute RI, and 14
coronary events.

There were 56 pat ients  with coronary
complications, 18 of them had it before surgery.
Perioperative myocardial ischemia and infarction were
related to preoperative CAD with vulnerable myocardial
blood supply, autonomic activation by pain,
psychological stress, anemia and hypothermia, which
may tip the balance of myocardial oxygen demand and
supply.

Both anesthesia and surgical trauma may cause
excessive stress reaction, resulting in sudden fast release
of catecholamine. Meanwhile, electrolyte disturbances
(hypomagnesemia), acid-base imbalance, hyoxemia,
hypercarbia, mechanical irritation and circulatory
disturbance may lead to arrhythmias.2

Perioperative acute RI is  the result  of
hemodynamic changes, especially hypoperfusion and
hypoxia of renal parenchyma, presumably caused by
renal artery constriction and blood redistribution.3

Vasoconstriction in response to hypovolemia,
dehydration and intense dehydration may in turn result
in transient renal dysfunction in short term, and possibly
more permanent parenchymal defect in long term. In
addition, the increase of antidiuretic hormone,
catecholamine, aldosterone and angiotensin as well as
the decrease of atrial natriuretic factor and nitric oxide
may cause further renal function changes.

Eighty percent of stroke in China is ischemic and
20% is hemorrhagic. Some studies indicated that the
incidence of ischemic stroke in patients with preexisting
cerebrovascular disease, chronic obstructive lung disease
and peripheral vascular disease was 13 times, 9 times,
and 8 times respectively as that of normal people.4

Perioperative stroke is more prevalent with acute
hypertensive episodes complicating underlying
cerebrovascular disease and unstable hemodynamics.
Efficient control of hypertension in long term can lower
the morbidity and mortality of cerebrovascular disease.5

Characteristics of Vascular System and Organs
in the Aged

The incidence of perioperative cardiovascular
complications increase progressively with age. Our
findings agree with many previous studies indicating

Table 2. Postoperative complications of analgesic versus non-analgesic groups
Analgesic group (n=958) Non-analgesic group (n=1017) p-value

Acute HT 298 (31.1%) 278 (27.3%) 0.067

Arrhythmia 257 (26.8%) 198 (19.5%) <0.001
CAD 37 (3.9%) 19 (1.9%) <0.01

Acute RI 21 (2.2%) 11 (1.1%) 0.073

HT: Hypertension; CAD: Coronary Artery Disease; RI: Renal Insufficiency
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that age is one of predictive factors for perioperative
cardiovascular events and mortality.6,7 As age rises, body
organs degenerate, functions and functional reserve
decrease, while indices of hemorrheology (blood
viscosity, hematocrit, RBC deformability) may alter. In
particular, the indices of hemorrheology in elderly
hypertension, CAD or diabetes mellitus may change
more significantly, which directly impair tissue
perfusion, and therefore induce hypoxia and vascular
dysfunction.8

Comparison of the Complications in Analgesic
Versus Non-analgesic Groups

The incidence of complications in particular of
arrhythmias and coronary events in analgesic group was
higher than that of non-analgesic group. Possible
explanations may include more unstable clinical profiles,
more severe pain, inadequate analgesic dosages and
therefore more stress reaction and vascular dysfunction
in analgesic group. On the other hand complications may
represent the adverse effect of analgesics, but this is
rather unlikely.

Nearly every patient may experience some pain
after operation, which may lead to anxiety and various
complications. In the aged, although the pain threshold
may increase, pain perception is associated with more
intense emotion and psychological reactions, and the
overall pain tolerance is lower than the young.9 Therefore
adequate analgesics, short of inducing respiratory
depression or hypotension, should be offered to early
postoperative patients and to the elderly in particular.10

Summary and Clinical Implications
In postoperative patients overall narcotics,

anesthetic technique and surgical procedures may affect

physiological stability. In addition other coexisting
diseases such as diabetes, CAD and nephropathy, also
cause great burden to body. So the functional capacity
of patients undergoing non-cardiovascular surgeries
should be attended and optimized, and the risk of cardio-,
cerebro- and renovascular events fully evaluated before
operation. Adequate analgesia and sedation according
to clinical status of patient should be offered to decrease
postoperative vascular complications in the elderly in
particular.
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