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ABSTRACT

األهداف: لدراسة فيما إذا كان استخدام عقار جابابنتني عن طريق الفم قبل 
اجلراحة ميكن أن يقلل من آالم ما بعد اجلراحة واستهالك املسكنات وحدوث 

.)CRBD( انزعاج املثانة املرتبط بالقسطرة

عقار  ملغ   600 إما  عشوائيا  املشاركون  تلقى   ، الدراسة  هذه  في  املنهجية: 
اإلحليل.  عبر  البروستاتا  استئصال  قبل  ساعة   2 وهمي  عقار  أو  جابابنتني 
شدة  لتقييم  للتخدير  رامزي  ومقياس  البصري  التناظري  املقياس  استخدم 
طريق  عن   mg.kg-1  1.5 استخدام  مت  اجلراحة.  بعد  التخدير  وحالة  األلم 
 ،CRBDالوريد لتسكني ما بعد اجلراحة. قيمنا شدة األلم، وحالة التخدير، و
 48 ملدة  وسجلت  العام  الرضا  ودرجة  اجلانبية  واآلثار  الترامادول،  واستهالك 

ساعة بعد نزع األنبوب الرغامي.

و  جابابنتني  عقار  إعطائهم  مت  مشارًكا   90 على  الدراسة  اشتملت  النتائج: 
الوهمي. كشفنا كذلك عن درجات مقياس  الدواء  91 مشارًكا مت إعطاؤهم 
للترامادول، وقت أطول للمسكن األول،  أقل  أقل، استهالك  تناظري بصري 
انخفاض حدوث CRBD والغثيان ودرجة رضا أعلى في املرضى الذين يتلقون 

عقار جابابنتني مقارنة مع املرضى الذين يتلقون العالج الوهمي.

التناظري  املقياس  نتائج  من  يقلل  الفم  طريق  عن  جابابنتني  عقار  اخلالصة: 
 ،CRBD البصري بعد العملية اجلراحية، واستهالك ترامادول ومعدل حدوث
عبر  البروستاتا  استئصال  بعد  املرضى  رضا  درجة  زيادة  وبالتالي  والغثيان، 

اإلحليل.

Objectives: To investigate whether preoperative oral 
gabapentin could reduce postoperative pain, analgesic 
consumption and the occurrence of catheter-related 
bladder discomfort (CRBD).

Methods: In this study, participants randomly 
received either 600 mg gabapentin or placebo orally 
2 h prior to transurethral prostate resection. Visual 
analogue scale and Ramsay sedation scale was utilized 
to assess pain intensity and sedation status after 
surgery. Intravenous 1.5 mg.kg-1 tramadol was used 
for postoperative analgesia. Pain intensity, sedation 
status, CRBD, tramadol consumption, side effects 
and the overall satisfaction degree were assessed and 
recorded for 48 h after tracheal extubation. 

Original Article

Results: Ninety participants given gabapentin and 
91 participants given placebo completed the study. 
Lower visual analogue scale scores, less tramadol 
consumption, longer time to the first analgesic 
requirement, lower incidence of CRBD and nausea 
and higher satisfaction degree were detected in the 
patients receiving gabapentin compared with the 
patients receiving placebo. 

Conclusion: Preoperative oral gabapentin reduced 
postoperative visual analogue scale scores, tramadol 
consumption and the occurrence rate of CRBD 
and nausea, and consequently, increased the degree 
of patients’ satisfaction after transurethral prostate 
resection.
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Transurethral prostate resection (TUPR) can be 
performed under general, epidural or spinal 

anesthesia.1-3 Patients intend to undergo TUPR under 
general anesthesia to avoid embarrassment and shame 
due to lithotomy position during surgery. Transurethral 
prostate resection is usually considered to be a minor 
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surgery with less pain and disability. However, patients 
undergoing TUPR are often elderly with reduced pain 
threshold and tolerance.2,3 In addition, catheter-related 
bladder discomfort (CRBD) resulting from catheter-
related bladder irrigation after TUPR is common and 
very distressing. Therefore, the improvement in pain 
and discomfort control is necessary. 

Multimodal analgesia can decrease opioid 
consumption and associated adverse effects through 
synergistic effects. Gabapentin, an anticonvulsant 
agent, has shown powerful antihyperalgesic proprieties 
in animal, preclinical and clinical studies. Preoperative 
administration of gabapentin has been reported to be 
very effective on postoperative pain relief.4 However, the 
effect of preoperative gabapentin following TUPR has 
not been evaluated, especially its effect on CRBD due 
to indwelled urinary catheter and bladder irrigation. 
The current trial is designed to assess the efficacy of 
preoperative gabapentin on pain and CRBD following 
TUPR under general anesthesia.

Methods. This study was designed and conducted 
according to principles of Helsinki Declaration. 
Approval from the Institutional Ethic Committee and 
written informed consent from the participants were 
obtained. American Society of Anesthesiologists status 
I or II patients who would have TUPR under general 
anesthesia were eligible for this clinical trial. Exclusion 
criteria include allergy to the study medication, renal 
or hepatic insufficiency, receiving analgesics within 48 
hours prior to surgery, chronic pain, drug or alcohol 
abuse or psychiatric disorder.

The participants were divided in 2 using a sequence 
of randomization numbers generated by a computer. A 
physician who was not a member of this study prepared 
the envelopes containing the study drugs. The patients 
orally received 600 mg gabapentin (Nhwa, Jiangsu 
Nhwa Pharmaceutical Co., Ltd., Xuzhou, China) or 
placebo with sips of water 2 hours prior to operation.  

General anesthesia using a laryngeal mask airway was 
performed in all patients without premedication. After 
anesthesia induction using 0.3 mg.kg-1 etomidate, 3 
µg.kg-1 fentanyl, and 0.15 mg.kg-1 cisatracurium, propofol 
(6 to 8 mg.kg-1.h-1) and remifentanil (0.012 mg.kg-1.h-1) 
were used to keep BIS between 45 and 60 during the 

operation. Ondansetron 4 mg and flurbiprofen axetil 
1 mg.kg-1 were given intravenously when the surgery 
was completed. The participants were extubated when 
they got their adequate spontaneous respiration back 
and responded to verbal commands. After surgery, all 
patients had bladder irrigation according to standard 
prescription of the department.

A physician who was not a member of the study 
assessed pain intensity at 2, 4, 8, 16, 24, 36 and 48 
hours after tracheal extubation with visual analogue 
scale (VAS) (0 = indicated no pain and 10 = indicated 
worst pain ever). At the same time points, the level of 
sedation was assessed using Ramsay sedation scale (RSS) 
(1 = anxious and agitated; 2 = cooperative and tranquil; 
3 = drowsy but responded to command; 4 = asleep but 
responded to tactile stimulation; and 5 = no response).

When VAS score was more than 3, the patient 
received 1.5 mg.kg-1 tramadol by the intravenous 
route. Time to the first analgesic demand and analgesic 
consumption were collected. If a patient complained of 
any of these symptoms of CRBD, including urethral 
discomfort, urgent urination and discomfort in the 
suprapubic region, 5 mg solifenacin succinate was 
given by the oral route. Associated adverse effects were 
observed for 48 hours. Over sedation is defined as RSS 
score equal to 5. Oxygen saturation less than 90% on 
air was taken as respiratory depression. The degree of 
overall satisfaction was assessed with poor, moderate, 
good, and excellent.

Data analyses were conducted utilizing SPSS 
Statistics for Windows, version 17.0 (SPSS Inc., 
Chicago, Ill., USA). The primary endpoint was 
postoperative VAS score. A minimum difference of one 
VAS score is considered to have clinical significance. 
The sample size of at least 90 patients each group was 
obtained with 2-sided significance of 5% and power of 
90%. We enrolled 99 participants per group. A p<0.05 
was considered significant. Normally distributed data 
were processed using unpaired t-test, VAS and RSS 
scores using Mann-Whitney U-test, and categorical 
variables utilizing x2 or Fisher’s exact test. 

Results. At first, 198 patients were qualified for this 
clinical trial, but only 181 accomplished this study. 
Fourteen patients were excluded, because of refusal 
to participate in this study. After randomization, 
3 patients were removed from the statistical analysis due 
to refractory postoperative fever (one patient in each 
group) and postoperative bleeding (one patient in the 
gabapentin group). 

Table 1 showed that no difference in demographic 
and surgical data was found between the 2 groups. The 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.

http://www.smj.org.sa/index.php/smj/index


642

Effect of preoperative gabapentin after TUPR ... Wang J et al

      www.smj.org.sa     Saudi Med J 2020; Vol. 41 (6)

gabapentin group had significantly longer time to the 
first analgesic demand, fewer participants who required 
postoperative analgesia and fewer doses of tramadol 
administrated than the control group (Table 2).

Visual analogue scale  scores at 2, 4, 8 and 16 
hours following tracheal extubation were lower in 
the gabapentin group compared with the control 
group  (Figure 1). Ramsay sedation scale  scores were 
similar at all measured time points between 2 groups 
(Figure 2). The gabapentin group had lower occurrence 
rates of CRBD and nausea than the control group. 

Five patients experienced decreased oxygen saturation. 
They responded promptly to increased oxygen rate 
and arousing, and needed no further intervention to 
maintain their oxygen saturation at 95% or higher. No 
respiratory depression and over sedation were observed 
(Table 3). 

Table 4 showed that the gabapentin group had a 
higher degree of overall satisfaction than the control 
group.

Discussion. This study demonstrates that 
preoperative gabapentin can reduce postoperative VAS 

Table 2 - Postoperative tramadol use.

Tramadol use Gabapentin 
group 
(n=90)

Control 
group 
(n=91)

P-value

Time to the first tramadol 
request (min)

123.8±49.7 101.6±41.8 0.0014

Patients requiring tramadol 
analgesia: (%)

57 (63.3) 72 (79.1) 0.029

Doses of tramadol received (n) 0.0387

0 33 19

1 33 35

2 22 29

3 2 8

Values are presented as mean±standard deviation and number of 
patients (n).

Table 1 - Patient demographics and surgical data.

Patient’s 
demographics

Gabapentin 
group 
(n=90)

Control 
group
(n=91)

P-value

Age (year) 66.9±9.5 68.1±8.8 0.379

Weight (kg) 58.7±9.2 60.3±11.1 0.292

Height (cm) 168.9±8.7 170.1±9.5 0.376

ASAI/II (n) 68/22 59/32 0.143

Duration of surgery 
(min)

56.8±12.3 59.7±19.7 0.237

Prostate volume (g) 58.8±11.8 61.7±12.7 0.113

Duration of 
anesthesia (min)

82.7±18.6 86.8±22.5 0.183

Values are presented as mean ± standard deviation and number of 
patients. ASA: American Society of Anesthesiologists.

Figure 1 - Visual analog scale (VAS) scores at various time points after tracheal extubation. Box plots of postoperative VAS scores. Results are expressed 
in median. The top and bottom of each box indicate 75th and 25th percentiles and the error bars maximum and minimum. *indicates p<0.05 
compared with the control group, * *indicates p<0.01 compared with the control group.
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score, tramadol consumption and incidence of CRBD 
and nausea. Decrease in VAS score definitely means 
better pain control. Many published randomized studies 
indicate that preoperative gabapentin has a useful effect 
on postoperative pain relief and analgesic comsumption 
after various surgeries.4 Various meta-analyses and 
systematic reviews report that preoperative gabapentin 
decreases pain intensity and analgesic demand on the 
first postoperative day.4-6 The rationale behind analgesic 
effect of preoperative gabapentin is that antinociceptive 
treatment started before the surgical stimuli is more 
efficient in decreasing postoperative pain than 
treatment initiated in the early postoperative period, as 
it can reduce hyper sensitivity induced by the surgical 
procedures in central nerve system.7 

Gabapentin can easily attach to α-2-δ subunits 
of presynaptic voltage-gated calcium channels. 
Thereafter, calcium influx is hindered, leading to 
excitatory neurotransmitters release involved in central 
sensitization.8 Gabapentin has demonstrated the 
evidence of antihyperalgesic benefit, because it is likely 
to prevent the development of central sensitization. In 
addition, gabapentin can produce synergistic action 
when combined with other analgesics, for example 
tramadol.9 Therefore, preoperative gabapentin is 
especially beneficial in acute postoperative pain.

The catheter-related bladder irritation after TUPR can 
lead to CRBD immediately after surgery, especially when 
the patient is catheterized under anesthesia. It is reported 
that gabapentin is effective in prevention of CRBD 
after percutaneous nephrolithotomy. Transurethral 
prostate resection leads to local physiological changes 

Figure 2 - Ramsay sedation scale (RSS) scores at various time points postoperatively. Box plots of postoperative RSS scores. Results are expressed in 
median. The top and bottom of each box indicate 75th and 25th percentiles and the error bars maximum and minimum.

Table 3 - The incidence of catheter-related bladder discomfort (CRBD)  
and side effects.

Side effects Gabapentin 
group
(n=90)

Control 
group
(n=91)

P-value

CRBD 58 (64.4) 74 (81.3) 0.017

Decreased oxygen saturation 4  (4.4) 1   (1.1) 0.210

Over sedation 0 (0) 0      (0) -

Nausea 10 (11.1) 18 (19.8) 0.159

Vomiting 2   (2.2) 4   (4.4) 0.688

Headache 2   (2.2) 5   (5.5) 0.443

Dizziness 6   (6.7) 11 (12.1) 0.319

Pruritis 3   (3.3) 5   (5.5) 0.729

Values are presented as number of patients and percentage (%).
CRBD: catheter-related bladder discomfort.

Table 4 - Patient satisfaction.

Patient’s 
satisfactions

Gabapentin 
group
(n=90)

Control 
group
(n=91)

Poor 1   (1.1) 4   (4.4)

Moderate 14 (15.6) 23 (25.3)

Good 32 (35.6) 38 (41.8)

Excellent 43 (47.8) 26 (28.6)

Values are presented as number of patients and percentage (%).
p=0.0338 
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immediately after surgery, so it is necessary to investigate 
the effect of preoperative gabapentin on CRBD after 
TUPR. It is hypothesized that bladder C-fiber afferent 
nerve function is upregulated in CRBD.10 Gabapentin 
may inhibit activity of the afferent C-fibers, and then 
prevent peripheral sensitization.11 Gabapentin is also 
effective in neurogenic over-activity, because it can 
modulate irritability of the sacral reflex center.12 The 
combined peripheral and central action of gabapentin 
may contribute to decrease in the occurrence of CRBD.

Contrary to our results, there are studies which are 
unable to display a decrease in pain scores and analgesic 
requirement following surgery in patients administrated 
preoperative gabapentin.13 The different findings may 
result from the different types of surgeries or smaller 
dose of gabapentin administrated. 

The doses between 300 and 1200 mg of gabapentin 
have been used for preoperative administration and 
well tolerated orally.4-6 The dose of 600 mg has been 
found to be a proper dose for preoperative use. Larger 
dose may increase the occurrence of side effects, and 
smaller dose is likely related with inadequate effect. 
Two hours prior to surgery is probably an optimal time 
of administration because it consists with maximum 
plasma concentration.

Gabapentin do not influence hemodynamics 
intraoperatively and the safety profile is especially 
beneficial to the elder patients.4 Sedation and dizziness 
are the common side effects of gabapentin. This study 
demonstrates that preoperative gabapentin has no 
significant effect on postoperative sedation status (RSS 
score) or anesthetic recovery (duration of anesthesia). 
This study also displays significantly decreased incidence 
of nausea, which may result from the tramadol sparing 
effect. The result is consistent with previous reports.6 

Study limitations. Only total consumption of 
tramadol for 48 hours is recorded, so our results 
cannot demonstrate if the analgesic sparing efficacy of 
gabapentin extends beyond the study period. The other 
limitation of this clinical trial is that our results reveal 
that preoperative gabapentin decrease VAS scores only 
in the first postoperative day, but unable to display the 
exact time period of the tramadol sparing effct as we 
only recorded the time  tramadol was needed. 

In conclusion, preoperative gabapentin reduces 
postoperative pain intensity, tramadol consumption 

and occurence of CRBD and nausea, and consequently, 
improves patients’ satisfaction after TUPR.
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