
Introduction 
Thrombosis occurs during vascular sur-

gery following clamping for hemostasis on
nonendothelialized surfaces. Heparin is

used to prevent vascular thrombosis. It is
often administered as a single dose and is
neutralized with protamine sulfate after at
least 20 minutes or at most 80 minutes
[1,2].

Heparin, which is a complex glycosamino-
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Abstract
Background: Thrombosis will occur due to contact of blood with unepithe-

lialized surfaces after vascular clamping and also blood stasis during vascular
surgery. Heparin is administered to prevent thrombosis. The aPTT test is used
for assurance of the anticoagulative effect of heparin.  At the end of the opera-
tion heparin is neutralized by protamine sulfate in some centers. In this study we
assessed the necessity of aPTT and the use of protamine during vascular surgery.

Methods: In this case-control survey 154 cases of vascular surgery were di-
vided in to two groups, while the groups were matched regarding age, underly-
ing disease and for vascular complications during the first postoperative 24
hours. In group A (62 cases), aPTT was determined after 2 minutes of heparin
administration but heparin was not neutralized by protamine at the end of the op-
eration. In group B (92 cases), aPTT was not determined after heparin adminis-
tration but heparin was neutralized by an appropriate dose of protamine at the
end of the operation.

Results: Complications were seen in 4 cases of vascular surgery (2.6 %):
right leg embolus in 1 case (0.65 %), spinal ischemia in 1 case (0.65 %), neu-
ropathy in 1 case (0.6%) and hypotension due to protamine in 1 case (0.65 %). 3
cases were from group A and 1 case was from group B, but differences were not
statistically significant although the power is high enough (power=70%).

Conclusion: According to our findings it seems with appropriate techniques
and accomplishing surgical principles, there is no need for aPTT assessment and
protamine administration. This can reduce the cost and duration of operation, its
complications, and prevent adverse reactions to protamine.
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glycan, has long been used for its tempo-
rary anticoagulant effect during cardiovas-
cular surgery. The aPPT test is used for as-
surance of proper anticoagulation during
the operation and before clamping the ar-
teries.

Performing an aPTT test is based on re-
ducing thrombosis due to clamping by
gaining assurance of the anticoagulant ef-
fect of heparin before clamping. While
bleeding complications due to heparin
were seen in 10-15% [3], it can also rarely
lead to chronic complications such as
alopecia and skeletal defects [4].

To prevent and control the former, prota-
mine sulfate is often used at the end of the
operation to neutralize heparin [1,3,5,8].

Protamine is an alkaline polypeptide
which can cause complications dividable in
to 3 groups: systemic hypotension, anaphy-
lactoid reaction and catastrophic pul-
monary vasoconstriction [6,9,10]. New
methods are used to minimize the dose of
protamine needed for neutralizing heparin
and its complications [7,11,14]. 

In this study, we tried to clarify the ne-
cessity of the aPTT test and the use of prot-
amine during vascular surgery.

Methods
This study is a case-control study and the

groups are matched regarding age and un-
derlying disease. The samples were select-
ed conveniently, not randomly. Our vascu-
lar surgery patients were divided in to two
groups.

In group A, patients received standard
I.V injection doses of heparin (50- 100
IU/kg [15,16] or 5000-7000 IU) [10].

Clamping was started after 2 minutes if
the aPTT level was up to 1.5 times of con-
trol value [10], otherwise heparin adminis-
tration was repeated. No protamine neutral-
ization was done in this group at the end of

the operation if there was no abnormal
bleeding in the surgical field [10,15,16].

In the second group of patients (B),
clamping the arteries was done after 2 min-
utes following IV injection of standard dos-
es (50 - 100 IU/kg [15,16] or 5000 – 7000
IU[10]) of heparin without measuring
aPTT. In all patients of this group the possi-
ble remaining portion of injected heparin
was neutralized with protamine at the end
of surgery [10,15,16] according to the du-
ration of operation and the half-life of he-
parin.

Data about complications of vascular
surgery during the first 24 hours after oper-
ation was gathered in all patients from
Nagoya University Hospital in Japan,  from
Dec 2001 through May 2002 (group A) and
Stadt Klink Baden-Baden, affiliated with
Heidelberg University in Germany, from
Feb-Jul 2003 (group B). 

The data were analyzed descriptively
and analytically (mean, frequency, c2, t-
test) using SPSS14.

Results
In this research, 154 patients who had

vascular surgery, were assessed with a
mean age of 68.29 years (SD = 10.94), 86
cases (55.8%) being 70 years old or more;
118 cases were men and (76.6%)  36 cases
were women (23.4%).

The first group consisted of 62 cases
(40.3% total) with aPTT examination and
without receiving protamine at the end of
the operation.

The second group was composed of 92
cases (56.7% total) without aPTT examina-
tion and receiving protamine at the end of
the operation.

Bypass of lower limb arteries in 33 cases
was the most common procedure (21.4%)
followed by abdominal aortic aneurysm
surgery in 29 cases (18.8%). Other proce-
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dures are mentioned in Fig.1 
Out of 154 patients, the following com-

plications occurred during  the first 24
hours after operation in 4 (2.6%): 1 case
(0.65%) right leg embolus, 1 case (0.6%)
neuropathy, 1 case (0.65%) spinal cord is-
chemia and 1 case (0.65%) of hypotension
due to protamine administration. 3 cases
(4.8%) from the first group showed vascu-
lar complications while complications
were not seen in the second group, but the
difference was not statistically significant
(p value = 0.065).

1 case (1.1%) from the second group de-
veloped protamine complication but the
difference was not statistically significant
(p value = 1).

Age and sex variables and also type of
surgery showed no relation with vascular
surgery complications (Table I).

Conclusion
In this study 154 patients who were can-

didates for vascular surgery were studied in
two groups regarding vascular surgery
complications during the first 24 hours.

Only 4 cases of nonmortal complications
occurred due to vascular surgery during the
first postoperative 24 hours; 3 in group A
and 1 in group B, without significant statis-
tical difference.

These include: one case of limb em-
bolism, 1 case of limb neuropathy, and 1
case of spinal cord ischemia were in group

M. Khavanizadeh, MD., et al
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Fig.1. Type of vascular surgery in studied cases.
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A and one case of hypotension due to prota-
mine administration occurred in group B.
Although the number of patients was dif-
ferent in two groups (62 cases vs. 92 cases),
the complications showed no significant
statistical difference.

Regarding the above results we conclude
that performing an aPTT test before plac-
ing a vascular clamp and also neutraliza-
tion of heparin with protamine at the end of
surgery shows no effect on vascular sur-
gery complications during the first postop-
erative 24 hours. 

It is important to say that the studied
samples of the two groups were from dif-
ferent university vascular surgery centers
in Japan and Germany and the surgical
team and techniques were not the same for
all patients. Thus bias should be consid-
ered. However according to the results of

different studies on decreasing the neutral-
izing dose of protamine (to reduce its com-
plications), complications of surgery will
change or might even decrease [1,7,10,14,
17,19]. Also the probable potential and
dangerous complications of protamine
might decrease.

Our findings show that by observing ba-
sic principles of vascular surgery and the 2
minute interval between heparin injection
and clamping there is no need to perform
an aPTT test before placing the clamp and
to use protamine, given no abnormal bleed-
ing occurs in the surgical field at the end of
surgery. Thus the duration, risks, complica-
tions and expenses of surgery can be
reduced.

Generalization of our findings needs
more extensive studies in this context.
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Table 1.Comparison of age, sex and surgical groups of cases by complications
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