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Abstract

Background: The purpose of this study was to evaluate the prostate damage during the CABG surgery and to investigate the
role of vitamin E in protection.

Methods: 33 male patients undergoing coronary artery bypass graft (CABG) surgery were enrolled in this study. The patients
were randomized into two groups. In Group I (Control group, n=17), 50cc saline, and in Group II (Vitamin E Group, n=16), 300
mg water-soluble vitamin E was administered intravenously before coronary artery surgery. Blood samples of all patients were
obtained at pre-determined times: 24 hours before surgery, 24 hours after surgery, 48 hours after surgery, 72 hours after
surgery and 7 days after surgery. Blood samples were analyzed for total prostate specific antigen (TPSA), free prostate specific
antigen (FPSA), and for prostatic acid phosphates (PAP) concentrations.

Results: Operative and demographic characteristics did not differ between the two groups. No significant difference for basal
TPSA concentrations was determined between the groups but t2 (2.06±0.04, 1.05±0.02), t3 (3.74±0.54, 1.28±0.33), t4
(4.72±0.06, 1.81±0.04) and t5 (3.63±0.05, 1.23±0.03) concentrations were observed to be significantly higher in the first Group
(Control Group). Prostatic acid phosphates (PAP) concentrations did not differ significantly between the groups.

Conclusion: Serious prostate gland damage was demonstrated in the male patients after coronary bypass surgery and as a
result of this high prostate specific antigen levels were determined. It can be stated that the administration of vitamin E
intravenously before CABG operations protects the prostate from damages caused by cardiac surgery.

INTRODUCTION

Although open cardiac coronary artery bypass grafting
surgery has become a routine procedure worldwide, it causes
organ dysfunction due to systemic inflammatory response,
systemic oxidative stress and endothelial damage. In
addition to the cardiac, renal, hepatic or pulmonary
dysfunction related to coronary artery bypass graft (CABG)
surgery, recently, the studies about the ischemia in the
prostate gland occurring during cardiopulmonary bypass
(CPB) has become important [1,2,3]. Prostate damage may

lead to changes in prostate specific antigen (PSA)
concentrations. The concentration of PSA, which is a
specific antigen for prostate, increases not only during
prostate cancer but also during benign prostate hyperplasia
(BPH) and prostatitis. It's the most important biological
marker for prostate and it's produced by the epithelium cells

of the gland and it spreads to the extracellular space [1,2,3].

Total prostate specific antigen (TPSA), free prostate specific
antigen (FPSA) and prostatic acid phosphates (PAP)
concentrations are the best markers for prostate damage [1,4].

It was demonstrated that TPSA and FPSA concentrations
increased after CABG due to the ischemia. Less is known
about the damage and how to prevent it. Consequently
further studies are necessary to evaluate this.

As it is known, vitamin E is an antioxidant that has been
used in the ischemia-reperfusion models. It is the major
antioxidant to prevent the formation of the oxygen-derived
free radicals and at the same time it neutralizes the free
radicals when formed. It has been demonstrated in several
studies that because of its chemistry it neutralizes free
radicals of oxygen and reduces the reperfusion injury with
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its antioxidant activity [5,6,7,8].

The purpose of this study was to evaluate the prostate
damage during the CABG surgery and to investigate the role
of vitamin E in protection.

MATERIAL AND METHODS

This study was approved by the Ethics committee of the
Trakya University Hospital. A total of 33 American Society
of Anesthesiologists (ASA) ii-iii status male patients
undergoing CABG were included in the study. Exclusion
criteria were history of a neurological disease, poor
ventricular function, and ejection fraction less than 40%,
emergencies, history of a recent BPH, history of a similar
CABG operation and cardiac valve operations.

The groups were randomized into two groups. 50 ml saline
solution was administered intravenously before CABG in the
first group (Control group, n=17). Water-soluble vitamin E
(300 mg) in 50 cc saline solution was administered
intravenously in the second group (Vitamin E Group, n=16).
Blood samples of all patients were obtained at predetermined
times (t1: 24 hours before surgery, t2: 24 hours after surgery,

t3: 48 hours after surgery, t4: 72 hours before surgery, t5: 7

days after surgery). The blood samples were analyzed for
TPSA (N: 0-4 ngr/ml), FPSA (N: 0.05-0.25 ngr/ml) and PAP
(N: 0-9 U/L). Using radial arterial catheter and the same
monitors (Siemens SC 7000, Germany) mean arterial
pressure was measured at 9 different points (During
induction, at the beginning of CABG, in the middle of

CABG, at the end of CABG, postoperative 2nd , 6th , 12th ,

24th , 48th hr).

All patients were premedicated with 10 mg morphine and 10
mg diazepam intramuscularly (i.m.) an hour before the
surgery. After premedication, left radial arterial cannulation
and right forearm venous cannulations were performed. In
the operating room standard monitorization was carried out
by using electrocardiogram (ECG), invasive arterial pressure
and pulse oximeter.

The patients were all preoxygened and anesthesia was

induced with diazepam 0.2 mg/kg-1 iv, pancuronium 0.1

mgkg-1 iv, fentanyl 10 µgkg-1 iv and anesthesia was
maintained with 2% inspired sevoflurane in oxygen/air

mixture and when necessary, 5 µgkg-1 fentanyl and 2 mg
pancuronium was given i.v. after intubation. Swan Ganz
catheter was placed via right vein jugularis into the
pulmonary artery. Preoperative hemodynamic measurements

[mean arterial pressure, heart rate, central venous pressure
(CVP), pulmonary artery pressure (PAP)] were performed
by using standard Siemens SC 7000, Germany monitor.

Anticoagulation was provided by heparin (300 IUkg-1,
Liquemine Roche, Basel, Switzerland); activated clotting
time (ACT) was kept about 480 seconds and to maintain this
level additional doses were administered when necessary.

Then for all patients roller pump (Sarns 9000, USA)
disposable membrane oxygenators (D 708 simplex adult
fiber oxygenator Dideco, Mirendolai Italy) and moderate
hypothermia (28-30°C core temperature) were used for CPB.

Perfusion rate was kept at and above 2.4 L/m2/min during
CPB. All operations were performed under CPB which was
established via the cannulation of ascending aorta and
rightatrium (two stage cannula). At the time of the total
bypass (TBP) after cross clamping antegrade, potassium
containing blood cardioplegic (Plegisol, Abbott Lab,
Chicago, Il, USA) solution was delivered into the aortic root
to form cardiac arrest and to save the myocardium and it was
repeated at intervals about 20 minutes. In both groups, to

maintain anesthesia 5 µgkg-1 fentanyl and 2 mg pancuronium
were administered into the pump. At the end of the operation
nasopharyngeal temperature was elevated up to 37°C. With
the achievement of the adequate temperature, aortic cross
clamp was removed. All of the proximal anastomoses were
carried out under partial aortic clamping under side clamp.
After the decannulation procedure, the roller pump was
withdrawn. Neutralization of heparin was done by protamine
HCl (Protamine 1000 Roche, Basel, Switzerland) with a
dose ratio of 1:1.

STATISTICAL ANALYSIS

Data were presented as mean±standart deviation. All
analyses were performed using AXA507C775506FAN3
serial number statistica Software for Windows and
differences were considered statistically significant at a
probability level of less than 0.05. Grupların normal
dağılıma uygunluğu için Kolmogorov Smirnov One Sample
Testi uygulandı. Grupların dağılımının normal olduğu
görüldükten sonra gruplararası karşılaştırmalar için
ındependent sample t test uygulandı. Grup içi
karşılaştırmada Paired t test kullanıldı. p<0.05 anlamlı kabul
edildi.

RESULTS

The demographic and operative findings didn't differ
between the groups (Table 1).
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Figure 1

Table 1: The demographic and operative properties of cases
(mean ± SD)*

During the operation and during the postoperative period the
mean arterial pressure values of the cases didn't differ
significantly between the groups (Table 2).

Figure 2

Table 2: Mean arterial pressure values (mean ± SD)*

There was not a significant difference between TPSA and
free PSA basal values between the two groups, but important
increases were observed in control group in the latter
measures. On the contrary these increases were observed to
be very little in the vitamin E group (Table 3). PAP values
didn't differ significantly between the groups.

Figure 3

Table 3: Total PSA, Free PSA and Prostatic Asid
Phosphatase values (mean ± SD)

t1: 24 hours before surgery t2: 24 hours after surgery t3: 48

hours after surgery t4: 72 hours after surgery t5: 7 days later

after surgery

Independent Samples Test; a; p= 0.004, b; p= 0.012, c; p=
0.008, d; p= 0.007, e p=0.011, f p=0.003, g p=0.012,

Paired Samples Test;

Group 1; h; t1 vs t2 p= 0.001, t1 vs t3 p=0.003, t1 vs t4

p=0.000, t1 vs t5 p=0.002 i; t2 vs t4 p= 0.005, t2 vs t5 p=0.034

k; t1 vs t2 p= 0.010, t1 vs t3 p=0.012

Group 2; m; t1 vs t2 p= 0.002, t1 vs t3 p=0.001, t1 vs t4

p=0.001, t1 vs t5 p=0.001 n; t2 vs t3 p= 0.027, t2 vs t4 p=0.007

r; t3 vs t4 p=0.012 s; t4 vs t5 p= 0.009 t; t1 vs t2 p= 0.002 u; t2

vs t4 p=0.037, t2 vs t5 p=0.001 v; t1 vs t2 p= 0.006, t1 vs t5

p=0.008 y; t2 vs t3 p=0.021, t2 vs t4 p=0.029 z; t4 vs t5 p=

0.020

DISCUSSION

In this study it was demonstrated that, TPSA and FPSA
levels increased significantly during the postoperative period
of CABG operations and this increase could be prevented by
vitamin E, which is a strong antioxidant. .

It was shown that prostate has suffered from non traumatic
tissue damage as a result of the perfusion disorder seen in
pelvic visceral organs of the cases that have undergone
CABG operations. Coker et al [4]. stated that there could be

an increase in prostatism symptoms after cardiac surgery and
this could be determined by the increase of PSA in serum.
Researchers determined that this increase in PSA levels is
related to the ischemic damage of prostate, which is not
traumatic, and they stated that it can stay high during
postoperative 48 hours. Hagood et al [7] stated that during
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the cardiac surgical operation done with CABG, PSA
intensity can be seen in serum with a reason whose etiology
is unknown and without any dependence on urethral
catheterization. According to Guvel et al [9], the increase in

the values of TPSA reaches to the maximum level
postoperative on the 5th day. The increase in these antigens
specific to prostate is accepted as a sign of damage in gland.

Similar to literature, important increases were determined in
TPSA and FPSA values in the cases of control group and it
was observed that these increases became more clear
postoperative on the 4th day. There were no certain facts
about process of returning back to normal values of TPSA
and FPSA in other studies, besides in this study it was
determined that even at the first week basal values could not
be reached.

It is a fact that, the hypotension during CABG causes
cerebral, renal, hepatic and pulmonary dysfunction [10,11]. In

the present study hypotension didn't occur preoperatively,
postoperatively or during the operation. Therefore it
demonstrated that prostate perfusion pressure did not play a
vital role in the increase difference in the TPSA and FPSA
levels. On the other hand in this study, it was observed that
the administration of vitamin E which has a strong
antioxidant capacity, resulted in reduced release of TPSA
and FPSA compared to the control group, and this showed
that prostate was more slightly damaged. Vitamin E has been
used in cardiac, intestinal, striated muscle ischemic-
reperfusion models and very successful results have been
achieved. The antioxidant capacity of vitamin E neutralizes
free oxygen radicals, and increases the membrane
stabilization on the membrane lipids so it protects from the
reperfusion damage. Although these properties are known,
there is no study with the prostate ischemia-reperfusion
model.

Netto et al [2] stated that the levels of PSA is higher in the

cases after CABG surgery. For this reason to assess the
efficacy of vitamin E for the protection of prostate gland the
effect of vitamin E on prostate before CABG surgeries was
evaluated. As a result, it was observed that the increase in
both TPSA and FPSA levels was lower in vitamin E group
compared to the other group. This showed that vitamin E
had an important role in preventing prostate injury.

Ascid phosphatase is an enzyme primarily found in prostate
gland and semen, which highly increases during the prostate
gland dysfunctions [1]. In this study in both groups the levels

of PAP didn't increase significantly so, this made the
researcher think that CABG operations and vitamin E aren't
related to this enzyme.

In conclusion, it was demonstrated that there was serious
prostate injury in male patients after CABG operations and
as a result of this there were high PSA concentrations. It is
thought that the administration of vitamin E before CABG
protected the prostate gland from the damage caused by the
CABG surgery.
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