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ABSTRACT… Objective: To determine and compare the mean decrease in hemoglobin level from the baseline value in 
patients undergoing TURP with and without preoperative intraprostatic epinephrine injection. Study Design: Analytical Cross 
Sectional study. Setting: Department of Urology, Allied Hospital, Faisalabad. Period: Nov 2023 to Feb 2024. Methods: After 
ERC approval and taking informed consent a total of 40 patients with enlarged prostate and scheduled for TURP, having 
comparable baseline clinical and laboratory characteristics such as age, preoperative prostate size and baseline hemoglobin 
were enrolled in the study & were divided in two equal numbered groups called group A and group B, each having 20 patients 
in it. Before performing monopolar TURP group A patients were given 200mcg of intraprostatic epinephrine injection diluted 
in 20ml of normal saline (10ml in each right & left lobe) under transrectal ultrasonic guidance via the transperineal route, 
while no such intervention was done before TURP in group B patients. One pint of whole blood was transfused to the patients 
of both the groups intraoperatively and blood samples were sent to laboratory on 1st post-operative day to determine the 
postoperative hemoglobin levels of patients of both the groups. Data was entered on the designated pro forma for analysis. 
Results: Postoperative hemoglobin levels were significantly higher in group A patients (mean and S.D 11.83 ±1.01 g/dl) as 
compared to the group B patients (mean and S.D 11.00 ± 1.06 g/dl) with a p value of 0.015, and hence drop of hemoglobin 
levels from the baseline values were lower in group A patients (mean and S.D 1.28 ± 0.89 g/dl) as compared to the group B 
patients (mean and S.D 2.31 ± 0.98 g/dl), confirming a statistically significant difference with p value of 0.001. Conclusion: 
The hemorrhage associated with TURP can be decreased significantly by giving preoperative intraprostatic epinephrine 
injection. This is a clinically safe technique that can not only reduce the postoperative blood transfusion requirements but can 
also allow the operating surgeon to resect more tissue within the desired time thus increasing the efficacy of TURP.
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INTRODUCTION
Benign Prostatic enlargement (BPE) is a common 
cause of bladder outlet obstruction (BOO) leading 
to occurrence of lower urinary tract symptoms 
(LUTS) in males. Up to 50% of male population 
with age greater than 50 years and up to 80% of 
male population with age greater than 80 years 
suffer from benign prostatic enlargement related 
LUTS.1 Treatment strategies include modifying the 
life style, medications and surgical interventions, 
each having their own respective indications. 
Surgery is generally performed on patients who 

have severe LUTS or those who do not respond 
well to the non-surgical options. Transurethral 
resection of the prostate (TURP) has been the 
historical gold standard for many years when it 
comes to the surgical management.1 Even in the 
present times it has maintained its importance 
because of the remarkable developments in 
technology and technique.2

Intraoperative bleeding is one of the commonest 
intraoperative complications of TURP. A study 
showed that 4.4% of patients required transfusion 
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after TURP; this is why it is very important to 
maintain hemostasis throughout the procedure 
and afterwards.2 Intra-operatively it can be 
achieved by electro fulguration of the arterial 
spurts but this slows down the resection process 
leading to increased operation time.2 For venous 
bleeding the catheter can be subjected to traction 
to maintain pressure on the prostatic fossa post-
operatively.2 Other strategies to reduce the TURP 
related bleeding include preoperative prescription 
of oral 5-alpha reductase inhibitors (5-ARIs) like 
dutasteride and finasteride.3 Intravenous use 
of Tranexamic Acid and Intraprostatic Phenol 
have also been proved to reduce TURP related 
blood loss.4,5 A study concluded that injection of 
Fibrin glue in the prostatic fossa post-operatively 
was effective in decreasing TURP related blood 
loss.6 A more recent study supports the use of 
Tranexamic Acid in the irrigation fluid during TURP 
and injection into the bladder postoperatively to 
decrease TURP related blood loss.7

Another agent is epinephrine which is an adrenergic 
receptor agonist and is used as a hemostatic 
agent due to its vasoconstrictive properties.8 It 
has proven its significance to reduce blood loss 
and to maintain a bloodless surgery field during 
arthroplasty and in dental procedures.9,10 It has 
also been proved as an effective agent to reduce 
bleeding in endoscopic ear surgery when used 
topically.11 Recently few studies have explored 
and demonstrated encouraging results with its 
use as intra-prostatic injection before beginning 
TURP to reduce blood loss and subsequently 
reducing resection time, use of the irrigation fluid, 
and requirement of blood transfusion during/after 
TURP.12,13,14 A very recent study emphasizing its 
importance has shown that Mean + S.D of Loss 
of Hemoglobin from the baseline in patients 
undergoing TURP with preoperative intraprostatic 
epinephrine was 1.15 + 0.42 g/dl as compared 
to the value of 1.87+1.04 g/dl in patients who 
received intraprostatic normal saline injection 
pre-operatively.12 These results demonstrated 
a significant difference between both groups 
(p=0.007) in terms of blood loss.

The aim of this study is to further evaluate the role 
of intraprostatic injection of epinephrine when 

given before TURP in reducing TURP related 
blood loss.

METHODS
After seeking approval from the ethical review 
committee (48-ERC/FMU/2022-23/356-27-11-23) 
and obtaining informed consent a total of 40 male 
patients between Nov. 2023 to Feb. 2024 fulfilling 
the inclusion criteria of prostate size ≥60g, age 
≥50 years and undergoing TURP were included in 
the study with the objective to determine the mean 
decrease in hemoglobin level from the baseline 
value, when the TURP was performed with and 
without preoperative intraprostatic epinephrine 
by the consultant urologists having comparable 
experience. Patients taking any medications 
potentially altering TURP related bleeding were 
excluded as well as those with uncontrolled 
diabetes/ hypertension, DRE findings suspicious 
of malignancy and raised serum prostate specific 
antigen (PSA). 

Patients were divided in two groups; group A & 
group B each having 20 patients in it (n=20), 
based on their serial number in the sequence 
such that the patients with odd serial numbers 
were included in group A while those with 
even serial number were included in group B. 
Group A patients were topically given 200mcg 
of epinephrine diluted in 20ml of normal saline 
preoperatively such that 10ml was injected in 
each of the right & left lobes after giving spinal 
anesthesia via the transperineal route under 
guidance of a transrectal ultrasound probe while 
this intervention was not done for group B patients. 
Every case of TURP involved the utilization of 
a 26FR continuous flow resectoscope with a 
monopolar current. Each patient received a single 
preoperative dose of IV ceftriaxone 1g, which 
was continued twice a day for two days after the 
operation. In accordance with local guidelines, all 
patients were transfused one-pint of whole blood 
during the surgery. Extensive cardiovascular 
monitoring was done throughout the duration 
of surgery and after shifting to the postoperative 
recovery room to promptly detect and manage 
any cardiovascular side effects associated with 
the epinephrine use and all the patients were 
carefully observed for any other immediate 
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post-TURP complication. On 1st postoperative 
day blood samples were sent to the hospital 
laboratory for detecting postoperative decrease 
in hemoglobin level from the baseline value and 
the data was entered in the designated research 
pro forma.

Data was analyzed using SPSS V-25. Mean ± SD 
were calculated for quantitative variable like age, 
preoperative hemoglobin, preoperative prostate 
size and postoperative hemoglobin and decrease 
in hemoglobin level from the baseline value and t 
test was applied for comparison between the two 
groups. There are no qualitative variables in this 
study. P value ≤ 0.05 was taken as significant.

RESULTS
Each of the groups A & B included 20 patients 
and both of the groups were comparable in terms 
of age of the patients (p = 0.173) and also there 
was no significant difference between the two 
groups in terms of preoperative prostate size (p 
= 0.423) and preoperative hemoglobin levels 
(p = 0.214). Upon analysis of the postoperative 
data it was revealed that postoperative levels of 
hemoglobin were significantly higher in group 
A as compared to the group B (p= 0.015) and 
hence drop of hemoglobin levels from the 
baseline values were lower in group A patients 

as compared to the group B patients, confirming 
a statistically significant difference (p = 0.001). 
Table-I shows the mean and standard deviation 
of baseline characteristics of both the groups 
along with the respective p values, while Table-
II shows the mean and standard deviation of the 
data collected postoperatively along with the 
respective p values. There were no complications 
noted in patients of both the groups during the 
immediate one week postoperatively.

DISCUSSION
Benign prostatic enlargement leading to 
appearance of symptoms related with the 
lower urinary tract is a fairly common condition 
in older males and statistics are consistent 
among all the regions of the world. TURP is the 
most common surgical procedure performed 
worldwide to treat such symptomatic cases when 
indicated for example failure of the life style and 
pharmacological interventions to provide any 
significant clinical benefit as determined by the 
international prostate scoring system (IPSS), 
development of any urological complications 
related with the bladder outlet obstruction due to 
an enlarged prostate or when there is retention of 
the urine refractory to the use of pharmacological 
agents for example alpha adrenergic receptor 
blockers. 

Variables
Group A (n= 20)

Intraprostatic 
Epinephrine

Group B (n= 20)
No Intraprostatic 

Epinephrine
P-Value

Age (years)
(Mean with S.D) 68.7 + 2.65 69.8 + 2.34 0.173

Prostate size (grams)
(Median with IQR) 70 IQR 5 70 IQR 5 0.423

Preoperative hemoglobin (g/dl)
(Mean with S.D) 13.50 SD 0.89 13.16 SD 0.82 0.214

Table-I. Baseline characteristics of group A & group B

Variables
Group A (n= 20)

Intraprostatic 
Epinephrine

Group B (n= 20)
No Intraprostatic 

Epinephrine
P-Value

Postoperative hemoglobin (g/dl)
(Mean with S.D) 11.83 SD 1.01 11.00 SD 1.06 0.015

Drop in hemoglobin from the 
baseline value (g/dl)
(Mean with S.D)

1.28 SD 0.89 2.31 SD 0.98 0.001

Table-II. Postoperative data of group A & group B
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Recently there has been made much technological 
advancement towards developing other minimally 
invasive solutions for the symptomatic enlarged 
prostate but they not only require a lot of the 
training of the urologists but are also expensive 
and not readily available especially in developing 
countries. For this reason TURP continues to 
maintain its position as the gold standard surgical 
procedure for the bladder outlet obstruction 
caused by an enlarged prostate when indicated.

TURP is a relatively safe surgical procedure 
however the associated hemorrhage makes it 
challenging to complete the procedure within 
the desired time i.e less than 90 minutes by 
hampering the visibility in the surgical field. This 
associated hemorrhage also leads to less amount 
of the prostatic tissue to be resected in the 
desired time because much of the time is utilized 
in electro fulgurating the bleeders and has a 
significant impact on increasing the postoperative 
requirements of blood transfusion. Several 
methods have been successfully tried with an 
aim to decrease the hemorrhage associated with 
the TURP. In this study the clinical experience at 
Urology Department, Allied Hospital, Faisalabad 
regarding the reduction in TURP associated 
hemorrhage is being reported when intraprostatic 
epinephrine injection was given preoperatively via 
the transperineal route under ultrasonic guidance 
of the injecting needle.

Urology department, Allied hospital, Faisalabad 
is a tertiary care center that caters patients not 
only from all over the Faisalabad Division but also 
from the nearby divisions of Punjab Province. Due 
to this busy nature of the department we had an 
excellent chance to conduct a research study on 
treatment options being offered to patients with 
symptomatically enlarged prostates especially 
the TURP, because a major proportion among 
all the patients admitted in Urology department, 
Allied Hospital, Faisalabad consists of the patients 
with a provisional plan of TURP.

In our study comprising of two research 
groups i.e. group A & group B each having 20 
patients in it we observed significantly higher 
levels of postoperative hemoglobin among 

group A patients (who were given preoperative 
intraprostatic epinephrine injection) as compared 
to the patients among group B (who were not 
given preoperative intraprostatic epinephrine 
injection). The mean postoperative hemoglobin 
and standard deviation as calculated for group 
A and group B were 11.83 SD 1.01 g/dl and 
11.00 SD 1.06 g/dl respectively with a statistically 
significant p value of 0.015. All the baseline 
characteristics i.e. age, preoperative prostate size 
and preoperative hemoglobin had no statistically 
significant difference among group A and group 
B. Further analysis confirmed that the mean drop 
in hemoglobin from the baseline hemoglobin 
was lower among group A patients as compared 
to the patients among group B with mean and 
standard deviation of the drop in hemoglobin 
values calculated to be 1.28 SD 0.89 g/dl and 2.31 
SD 0.98 g/dl for group A and group B respectively 
with a highly significant p value of 0.001. None 
of the patients developed any complications in 
the immediate postoperative period in both the 
groups as evidence of the safety of the technique 
of intraprostatic epinephrine injection when 
performed under very careful cardiovascular 
monitoring.

The results of this study are consistent with 
those of a study that was conducted at The 
Kidney Centre Postgraduate Training Institute, 
Karachi, Pakistan that reported a significantly 
lesser hemoglobin drop from the baseline value 
when intraprostatic epinephrine injection before 
TURP was given (mean and SD 1.15 ± 0.42) as 
compared to when no intraprostatic epinephrine 
injection was given before TURP (mean and SD 
1.87 ± 1.04).12

TURP is a procedure that can offer significant relief 
of the lower urinary tract symptoms in patients with 
enlarged prostate when properly indicated. The 
efficacy of the TURP can be significantly increased 
and associated morbidity can be significantly 
reduced when TURP is started in conjunction 
with a preoperative injection of epinephrine in 
the prostatic tissue under ultrasonic guidance 
through the transperineal route. The introduction 
of special needles in the local market that are cost 
effective, readily available and are able to deliver 



Postoperative decrease in hemoglobin level 

Professional Med J 2024;31(11):1562-1567.1566

intraprostatic injections under direct visualization 
of the prostatic lobes through the working ports of 
ordinary cystoscopes/resectoscopes can further 
facilitate the job by ending dependency on the 
transrectal ultrasonic guidance.

CONCLUSION
The hemorrhage associated with TURP can be 
decreased significantly by giving preoperative 
intraprostatic epinephrine injection. This is a 
clinically safe technique that can not only reduce 
the postoperative blood transfusion requirements 
but can also allow the operating surgeon to 
resect more tissue within the desired time thus 
increasing the efficacy of TURP.
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