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ABSTRACT 
Background: Kidney stones has got high prevalence worldwide especially in our part of world and per-cutaneous 
nephrolithotomy (PCNL) is gold standard operative modality for renal stone management. Pain control after PCNL is the 
most important task for treating surgeon as effective pain control causes smooth patient recovery in post-operative period. 
For analgesia, many drugs can be used, out of which tramadol and nalbuphine always been in comparison for effective 
analgesic activity. Objective: To compare efficacy of tramadol and nalbuphine as potent analgesic in patients after PCNL. 
Study Design: A prospective randomized study. Settings: Department of Urology and Kidney Transplantation, Allied 
Hospital/Faisalabad Medical University, Faisalabad and Department of Urology, DHQ Hospital/Faisalabad Medical 
University, Faisalabad Pakistan. Duration: From September 2016 to September 2020 (4 Years). Methodology: 286 patients 
undergoing PCNL for either gender and sides enrolled in study according to inclusion and exclusion criteria. Patients 
divided into Group A (Administered with tramadol) and Group B (administered with nalbuphine) and patients evaluated 
for pain up to 48 hours after surgery using 11-point numerical pain rating scale rating from0-10 where 0 is no pain, 1-3 mild 
pain, 4-6 moderate pain, 7-9 severe pain and 10 as worst pain and use of rescue analgesia observed in either groups. Data 
obtained and statistical evaluation done. Results: 286 patients enrolled from age 15-75 years with mean age of 40.2 years. 
Among 286 patients, 161 were male and 125 were female patients. Both groups A and B having 143 patients each. Analysis 
showed that tramadol has superiority over nalbuphine and need of analgesia is more in patient given nalbuphine (118 vs 
31) as maintenance analgesic agent in post-operative period after PCNL. Conclusion: This study showed that tramadol has 
superiority over nalbuphine for analgesia after PCNL. 
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INTRODUCTION 
Nephrolithiasis is one of the most commonly presented 
illness being observed in urological facilities.1 Incidence 
of renal stone disease is increasing day by day globally2,3 
especially in third world/under develop countries 
because of risk factors, traditional dietary habits and 
climate conditions. Although a national data is lacking to 
find out exact incidence of renal stones, it is roughly 
estimated that every third patient seeking medical 
attention in urological outdoor is patient with renal 
stone.4,5 Worldwide prevalence of renal stones is 10% in 
men and about 5 % in women.6 There are variety of 
treatment options for renal stones depending upon size 
of stone, location of stone in renal pelvicalyceal system 

and patient body habitus.7 These treatment options have 
diversity from conservative management to small sized 
non obstructing stones, oral dissolution therapy for 
selected small stones, extra shock wave lithotripsy 
(ESWL) for stone sized about 1.5 to 2 cm, and surgical 
modalities for resistant or hard or large stones.7 These 
surgical modalities include, open pyelolithotomy, 
laparoscopic pyelolithotomy, robot assisted 
pyelolithotomy and per-cutaneous nephrolithotomy, 
where per-cutaneous nephrolithotomy (PCNL) being 
minimally invasive, endoscopic, procedure with least 
morbidities, is recognized as gold standard surgical 
treatment for renal stone. PCNL is first described and 
explained by Fernstrom and Johansson.8 PCNL is being 
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performed in general anesthesia either in supine fashion 
or in prone fashion. Because of anatomical positioning of 
surgical techniques, post-operative pain control is of vital 
importance as lack of effective analgesia is associated 
with respiratory problems in patients undergoing PCNL 
in post-operative period. Debate has been in process in 
literature to find out ideal maintenance analgesic for such 
patients in post-operative period, still clinicians have not 
reached to consensus about ideal analgesic in post-
operative period after PCNL. Most of debate revolves 
around intravenous use of tramadol and nalbuphine. 
Tramadol is an agent which has central mode of action. It 
is a synthetically prepared analgesic of opioid origin.9 It 
is a non-selective agonist at delta, mu and kappa opioid 
receptors with a relatively higher affinity for the mu 
receptors.10 It has also action as a 5-HT2C receptor 
antagonist, antagonist to (α7)5 nicotinic acetylcholine 
receptor, NMDA receptor antagonist and as an antagonist 
to M1 and M3 muscarinic acetylcholine receptors.10 
Tramadol can be given as oral preparation, intramuscular 
or intravenous route. Nalbuphine, a synthetic opioid 
agonist-antagonist analgesic which belongs to the 
phenanthrene series.11 It can be administered 
subcutaneously, intramuscularly or by intravenous route. 
It acts by binding to kappa,mu and delta receptors with  
prime affinity to kappa agonist and partial mu antagonist 
analgesic activity.11 Side effects of both agents are 
comparable with nalbuphine having more side effects 
related to nervous system.12,13 Pain assessment has been 
difficult to quantify especially in post-operative period 
and among these assessment tool, verbal tools have been 
considered as gold standard and among verbal tools, 
verbal rating scales (VRS), numerical rating scales (NRS) 
and visual analogue scales (VAS) are mostly used. Along 
with these tools, need of rescue analgesic agent is also a 
determinant for analyzing analgesia adequacy. Keeping 
in consideration about importance of a good analgesic 
agent, a study has been conducted to compare and find 
out a preferred analgesic agent among nalbuphine and 
tramadol so that post-operative recovery of patients 
undergoing PCNL can be made uneventful and by 
avoiding side effects of different other pharmacological 
agents. 
 
OBJECTIVE 
To compare efficacy of tramadol and nalbuphine as 
potent analgesic in patients after per-cutaneous 
nephrolithotomy. 
 
METHODOLOGY 
Study Design: Prospective randomized study. 
Settings: Department of Urology and Kidney 
Transplantation, Allied Hospital/Faisalabad Medical 
University, Faisalabad and Department of Urology, DHQ 
Hospital/Faisalabad Medical University, Faisalabad 
Pakistan. 

Duration: This study has been conducted between 
September 2016 to September 2020 (4 Years). 
Sample Size & Technique: 286 patients were enrolled 
using non probable consecutive sampling, randomized 
into two different groups by lottery method. 
Inclusion Criteria: Patients undergoing PCNL included 
in this study were included according to following 
criteria. 
1. Patients with renal stones of size more than 2 cm 
2. Patients with ESWL refractory renal stones of size less 
than 2 cm 
3. Patients of either genders 
4. Renal stones of either literality (Both right sided and 
left sided renal stone) 
5. Patients of age between 15-75 years 
Exclusion Criteria: Patients excluded from the study 
according to following criteria. 
1. Patients aged less than 15 years and more than 75 years. 
2. Patients unfit for PCNL medically 
3. Patients with BMI more than 30 
4. Pregnant females 
5. Patients with history of hypersensitivity to tramadol 
and nalbuphine. 
6. Patients with nervous and cognitive disabilities. 
7. Patients with musculoskeletal ailments of vertebral 
column and para spinal muscles. 
8. Patients with previous history of open or endoscopic 
renal surgeries. 
Data Collection Procedure: Patients enrolled according 
to inclusion and exclusion criteria. Patients have been 
evaluated in outdoor and admitted in indoor facilities at 
Department of Urology and Kidney Transplantation, 
allied Hospital/Faisalabad Medical University, 
Faisalabad and Department of Urology, DHQ 
Hospital/Faisalabad Medical University, Faisalabad. 
Patient have been evaluated by ultrasonography KUB, 
intravenous urography, CT scan KUB (in selected 
patients). All patients have been administered general 
anesthesia. Retrograde ureteric catheterization done in 
lithotomy position and prone position made in all 
patients. Ultrasound guided or fluoroscopic guidance 
renal puncture made using LP needle G 16 and tract made 
by seldinger technique. Tract dilated up to 30 FR using 
coaxial metallic dilators. PCNL done using nephroscope 
while using pneumatic intra-corporeal lithotripters and 
stones fragments removed. Stone clearance achieved. 
Peri-tract injection bupivacaine (diluted preparation) 10 
ml administered in all patients. Patient categorized in 
Group A (Patients who have been administered intra-
venous tramadol) in dosage 1mg/kg in saline preparation 
in BD dose and Group B (Patients who have been 
administered intra-venous nalbuphine) in dosage of 
0.2mg/kg in saline preparation given BD. Rescue 
analgesia given in form of diclofenaic sodium 2mg/kg 
intra-muscular administration in SOS. Patients evaluated 
for pain up to 48 hours after surgery using 11-point 
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numerical pain rating scale rating from 0-10 where 0 is no 
pain, 1-3 mild pain, 4-6 moderate pain, 7-9 severe pain 
and 10 as worst pain. 
Statistical Tool: Data was obtained and stratified in terms 
of gender and age. Descriptive analysis was done and 
reported in terms of mean values and percentages. 
Continuous variables analysis was done using unpaired t 
test and chi square test. Categorical variables analyzed 
using Fisher Exact Test. P < 0.05 was taken as statistically 
significant. Statistical analysis done using SPSS version 
23. 
 
RESULTS 
Total 286 patients enrolled in study between age group 
15-75 years with mean age 40.2 years. Patients 
categorized into Group A and Group B with 143 patients 
in either group. Age stratification done as sub group 1, 2 
and 3 with age limits as age between 15-35 years, 36-55 
years and 56-75 years respectively and Group A 
distribution done in Group A-1, A-2, A-3 and Group B 
distribution done in Group B-1, B-2, B-3 and gender 
distribution in all groups done as shown in Table no. 1. 
 
Table 1: Gender distribution in Group A and Group B 

Gender 
Group A 

Grand 
Total 

Group B 
Grand 
Total 

A-1 A-2 A-3 B-1 B-2 B-3 

Male 33 38 3 74 30 53 4 87 

Female 18 46 5 69 21 31 4 56 

Total 51 84 8 143 51 84 8 143 

 
Patients observed for pain in either group and data 
obtained for different grades of pain as criteria above and 
data for Group A and Group B elaborated as shown in 
Table 2 and Table 3 respectively. 
 
Table 2: Grade of pain in Group A 

Pain 
Character 

Group A 

Total Group A-1 Group A-2 Group A-3 

Male Female Male Female Male Female 

No Pain 17 2 8 11 0 1 39 

Mild Pain 8 9 21 9 2 3 52 

Moderate 
pain 

2 2 4 21 1 1 31 

Severe 
Pain 

4 2 4 3 0 0 13 

Worst 
Pain 

2 3 1 2 0 0 8 

Total 33 18 38 46 3 5 143 

 

Table 3: Grade of pain in Group B 

Pain 
character 

Group b 

Total Group b-1 Group b-2 Group b-3 

Male Female Male Female Male Female 

No pain 2 1 11 4 0 1 19 

Mild pain 5 11 4 2 0 0 22 

Moderate 
pain 

11 2 9 21 1 1 45 

Severe 
pain 

8 2 21 4 3 0 38 

Worst 
pain 

4 5 8 0 0 2 19 

Total 30 21 53 31 4 4 143 

 
Need of rescue analgesic was needed in Group A in 31 
patients out of 143 and in Group B, 118 patients have to 
had rescue analgesic out of 143 patients. Statistical 
analysis showed need of analgesia was statistically 
significant in group B patients and in Group A patients, 
need of rescue analgesia was statistically insignificant. 
Comparing both drugs, it has been found that tramadol 
has more potent analgesic effect as compared to 
nalbuphine in post-operative circumstances in patients 
after PCNL. Minor side effects of nausea and drowsiness 
was observed in Group B patients with no statistical 
significance. Mild nausea was observed in Group A 
patients with no statistical significance. 
 
DISCUSSION 
Patients of renal stones are increasing day by day and 
operative mode of treatment has been a mainstay 
treatment modality for such patients. Among operative 
techniques, per-cutaneous nephrolithotomy (PCNL) is 
considered to be gold standard.14 Although PCNL is 
associated with least number of complications, pain in 
post-operative circumstances is the main morbidity faced 
by patients. Pain is due to tear effect in muscles of 
corresponding area and stretch. Pain causes respiratory 
problems as sub costal position of tract and is associated 
with delayed post-operative recovery.15 So, use of 
appropriate analgesia is required to make patient post-
operative recovery eventless. Discussion has been in 
progress about type of analgesia after any surgery in 
literature16 and mainstay of discussion lies between 
tramadol and nalbuphine.  According to a study, Kamath 
SS et al 2013, nalbuphine was found more potent analgesic 
as compared to tramadol.17 Same findings were observed 
by Siddiqui KM et al 2007, finding nalbuphine a superior 
choice of analgesia as compared to tramadol.18 Kaygusuz 
K et al 2007 compared tramadol and lornoxicam and 
found tramadol more potent.19 However few studies 
showed that need of rescue analgesia is comparable in 
either groups.20 But unfortunately, very little work has 
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been done in our country in this regard to find out 
preferred analgesia. So, this study was designed and 
conducted with intention to find out preferred analgesia 
for our patients. According to this study, analgesic 
efficacy is superior in tramadol as compared to 
nalbuphine and this study also finds that need of rescue 
analgesia is more in patients administered with 
nalbuphine as compared to patients given tramadol as 
maintenance analgesic agent. However, both drugs can 
be used with comparable safety for patients in post-
operative period after PCNL. 
 
CONCLUSION 
Based upon results obtained, this study concludes that 
tramadol has got superiority as compared nalbuphine for 
analgesia in patients after PCNL. 
 
LIMITATIONS 
This study is single institutional and has relatively small 
sample size. 
 
SUGGESTIONS / RECOMMENDATIONS 
It is suggested that multi-institutional study with a large 
sample size should be carried out and further modes and 
medications of analgesia available should be compared to 
find out the best analgesic for post-operative period after 
PCNL. 
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