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COMPARISON OF LOCAL ADMINISTRATION OF AMINOPHYLLINE VERSUS 
NORMAL SALINE ON TRANSURETERAL LITHOTRIPSY IN PATIENTS 
PRESENTING WITH ACUTE RENAL COLIC

RESULTS: Total 90 cases were included in study. Mean age of patients was 47.56±18.1SD.Mean 
operative time was found to be significantly lower in Group-A (aminophylline group) as compared 
to group-B (placebo group) p=0.000. Group-A patients showed significantly high stone removal 
frequency as compared to group-B (44.4% vs 35.6%, p=0.03).

ABSTRACT:

CONCLUSION: Aminophylline is an effective and safe drug in terms of lower operative time 
and complete stone removal among acute renal colic patients undergoing transureteral 
lithotripsy.

METHODOLOGY: Our study design was randomized clinical trial, conducted at department of 
Urology & Kidney in Pakistan Institute of Medical Sciences, Islamabad. Study duration was 6 
months (February 2017-July 2017). Ethical approval and consent forms were taken in our study. A 
sample size of 90 cases was calculated (1:1 randomization that is 45 patients in each group) using 
WHO calculator. Acute renal colic patients were selected through consecutive (non-probability) 
sampling. A random division of patients is done in two groups; Group-A underwent local 
administration of aminophylline and group-B patients were given placebo. SPSS version 24 was 
used for analysis purpose. Post stratification chi-square and t-test was utilized in analysis for 
comparisons. In our study, p-value≤0.05 was found significant.

BACKGROUND & OBJECTIVE: Acute renal colic is most common disease presented with 
agonizing pain worldwide. Our study aims to compare outcomes (mean operative time and 
frequency of complete stone removal) between local administrations of aminophylline versus saline 
on Transureteral lithotripsy (TUL) in patients presented with acute renal colic. 
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INTRODUCTION:

Literature reported several risk factors for stone 
formation including inadequate urinary volume, 
elevated urine level of uric acid, hypercalciuria, 
inadequate urinary citrate levels and infection 

[6]stones . Pathophysiology of acute renal colic 
referred to movement of stone from renal 
collecting system affecting genitourinary tract, 
reducing ureteral peristalsis rate, obstruction 
and hydonephrosis of ureter and enhancing 
urine back flow to kidney. Chronic renal pain is 
defined as pain lasting more than 3 months or 
longer. Chronic pain is caused by prolonged 
tissue injury with continuous activation of 
nociceptors.  Diagnosis of acute renal colic is 
made by basic metabolic panel (investigation of 
dehydration, electrolyte balance, serum 
calcium complete blood count, renal function 
and acid base status). Helical/unenhanced 
computed tomography is gold standard for 
initial assessment, however, an abdominal x ray 
(KUB) is effective in identification of 10-20% of 
renal stones and leads to understand 
obstruction, hydronephrosis and kidney 

[7]functioning . Transabdominal ultrasound is 
also a safe and non-invasive method for 
diagnosis of patients with kidney stones, loin 
pain and other urinary infections.

Acute renal colic is most common disease 
[1]presented with agonizing pain worldwide . 

Incidence of acute renal colic ranges from 5-
15% depending upon geographical distribution 
[2]. Acute renal colic is more prevalent among 
males than females. Acute renal colic referred 
to severe pain as a result of urinary tract 
blockage with urinary stones. Acute renal colic 
is associated with radiation to groin, acute onset 

 [3]of flank pain, dysuria and serious hematuria . 
Literature reported 50% recurrence rate in this 

[4]diseases . Acute renal colic is responsible for 
an annual cost of 6 billion dollars in United 
States. Global prevalence of acute renal colic 
based on stone belts varies in different regions 
(western hemisphere 5-15%, eastern 
hemisphere 1-5%, Afro-Asian belt including 

[5]Pakistan 4-20%) .

METHODOLOGY:

A randomized clinical trial was conducted at 
Urology & Kidney transplantation department of 
Pakistan Institute of Medical Sciences, 
Islamabad. Study duration was 6 months 
(February 2017-July 2017). The study has been 
approved by the ethical review committee of 
Shaheed Zulfiqar Ali Bhutto Medical University 
(PIMS) Islamabad. Consent forms were signed 

Evidence exist that aminophylline and 
theophylline are derived from xanthenes groups 
and are purely methylxanthines. Aminophylline 
is supposed to be different from theophylline in 
terms of structure. Literature reported that 

aminophylline is found to have short duration of 
action and less potent. Mechanism of action of 
aminophylline is based upon two processes. 
According to first process, aminophylline is a 
non-selective inhibitor (phosphodiesterase) 
associated with intracellularcyclic adenosine 
monophosphate enhancement, Protein kinase a 
activation, Tumor Necrosis Factor alpha 
inhib i t ion,  leukotr iene synthes is  and 
inflammation reduction. In second process, 
aminophylline is a (non-selective) antagonist of 
adenosine receptor. Aminnophylline is an 
effective drug in treatment of acute renal colic 

[8]phase . Barzegarnezhad et al. reported that 
aminophylline is associated with high success 
rate in renal colic patients with transureteral 
lithotripsy. Aminophylline leads to several 
benefits including decrease process duration, 
decrease stone migration towards kidney, 

[9]reduce ureteral and catheter (double J) need . 
Djaladat et al reported that aminophylline is an 
effective drug is pain relief and reduce narcotic 
usage. It is found as a safe and low cost drug 
with minimum side effects in renal colic 

[10]management . Acute renal colic is a common 
emerging issue in developing countries. 
Literature available on aminophylline efficacy in 
acute renal colic patients during transureteral 
lithotripsy is not enough to reach any conclusion 
in developing world. Present study aims to 
compare outcomes (mean operative time and 
frequency of complete stone removal) between 
local administrations of aminophylline versus 
saline on Transureteral lithotripsy (TUL) in 
patients presented with acute renal colic. 
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Group-A patients with age <45 years had lower 
operative time (39.71±8.08) as compared to 
group-B (48.18±7.35) (p=0.003). Patients in 
aminophylline group had significantly lower 
mean operative time as compared to placebo 
with age ≥45 years (p=0.000). Patients in 
group-A with BMI <28 kg/m2 (p=0.000) and 
≥28 kg/m2 (p=0.000) had significantly lower 
mean operative time as compared to group-B. 
Male and females in group-A had lower mean 
operative time as compared to male and female 
i n  g r o u p - B  ( p = 0 . 0 0 0  a n d  p = 0 . 0 0 3 
respectively). Patients with duration of 
diagnosis ≤8days in group-A had significantly 
lower mean operative time as compared to 
group-B (p=0.000). Similarly patients with 
duration of diagnosis >8 days in group-A had 
mean operative time lower than group-B (p= 
0.0001) as shown in (Table-II). 
Group-A (Aminophylline) patients showed 
significantly high stone removal frequency as 
compared to Group-B (44.4% vs 35.6%, 
p=0.03) as shown in (Table-III). However, 
complete stone removal had insignificant 
association with age (p=0.132), gender 
(p=0.871), BMI (p=0.342) and duration of 
diagnosis (p=0.654) in both interventional 
groups. 

Mean operative time was found to be 
significantly lower in group-A (aminophylline 
group) as compared to group-B (placebo group) 
(39.96±6.9SD, 48.71±6.9SD, p=0.000 
respectively) as shown in (table-I).

by all participating patients. Sample size of 90 
cases; 45 cases in each group is calculated with 
90% power of test, 5% level of significance and 
taking expected percentage of complete stone 
removal i.e. 95% with aminophylline and 
71.6% with normal saline in patients with acute 

[9]renal colic . Patients were selected with 
consecutive, (non-probability) sampling. 
Inclusion criteria was based upon both genders, 
age 16 to 75 years and patients presented with 
acute renal colic [defined as lower abdominal 
pain (VAS>4) with presence of renal stone 
>4mm in size in ureter (on X-ray KUB)] 
undergoing TUL with spinal anaesthesia. 
Exclusion criteria was based upon patients with 
urinary tract infections, urinary bladder cancer, 
having renal stones in kidney or ureter, 
previously diagnosed with acute renal colic, 
previously using non steroid anti-inflammatory 
drugs (NSAIDs), underwent repeated TUL, 
previously using corticosteroids, opioids, and 
patients diagnosed with anatomical or 
functional renal disorders. Acute renal colic 
patients were divided into two main groups with 
1:1 randomization (using random number 
table). In Group-A, patients underwent 
complete emptying urinary bladder through 
Foleys catheter. Bladder was irrigated with 
aminophylline (250 mg/10mL mixed with 
150ml normal saline) using ureteroscope. After 
this process, researcher waited for 5 minutes 
before starting procedure of TUL. However, 
group B (placebo) patients were underwent 
normal saline administration only. Both groups 
were underwent spinal anesthesia for TUL 
procedure by researcher. Irrigation of fluids 
leads to better vision and washing stone 
fragments.   Outcomes were measured in terms 
of duration of TUL and complete removal of 
stone. Data was analyzed using SPSS version 
24. Central tendency measures (mean and 
standard deviation) was measured for Body 
mass index (BMI), age, duration of procedure, 
duration of colic pain. Categorical variables like 
gender and complete stone removal were 
ana lyzed in  terms of  f requency and 
percentages. Effect modifiers were controlled 
through stratification. Post stratification chi-
square and independent sample t-test was 

applied for comparing outcomes. p-value 
≤0.05, was considered (stat ist ica l ly) 
significant. 

RESULTS:

Total 90 cases were included in study. There 
were 49(54.4%) males and 41(45.6%) female. 
Mean age of patients was 47.56±18.1SD. Mean 
BMI 28.48±4.26SD. Mean operative time was 
44.30 minutes±8.2SD. Mean duration of pain 
was 8.5 minutes±2.1SD. Complete stone 
removal was seen in 72(80%) patients and 
incomplete removal was observed in 18(20%) 
patients. 
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In present study, total 90 patients of acute renal 
colic were included (45 patients in each group). 
A significantly high stone removal distribution 
was observed in aminophylline group as 
c o m p a r e d  t o  p l a c e b o  ( p = 0 . 0 3 ) . 

Barzegarnezhad et al, reported that local 
administration of aminophylline during TUL 
leads to 95% success rate in interventional 

[9]group as compared to placebo (72%) . Mulay 
et al, reported that aminophylline group did not 

[11]show any side effects similar to our study . 
Rodger et al. reported that aminophylline is 

DISCUSSION:

Table-I: Comparison of operative time in interventional and placebo group.

Study Group N 
(N=90) 

Operative time 
Mean±SD 

p-value 

Group A 
(Aminophylline Group) 

45 39.96 ±6.99 
 

0.000 

Group B 
(placebo group) 

45 48.71 ± 6.95 

Table-II: Stratification of mean operative time in both groups with respect to age, BMI, 
gender and duration of diagnosis.

Age Groups N 
 

Operative Time p-value 

< 45 years Group A 18 39.71±8.08SD 0.003 

Group B 17 48.18±7.35SD 

=45 years Group A 27 40.11±6.32 0.000 

Group B 28 49.04±6.82 

BMI 

<28 Group A 19 33.74±3.23 0.000 

 Group B 24 45.17±4.87 

=28 Group A 26 44.50±5.26 0.000 

 Group B 21 52.76±6.83 

Gender 

Male Group A 25 40.28±6.37 0.000 

 Group B 24 50.38±6.86 

Female Group A 20 39.55±7.87 0.003 

 Group B 21 46.81±6.73 

Duration of Diagnosis 

= 8days Group A 23 38.87±7.02 0.01 

 Group B 23 48.65±6.37 

>8 days Group A 22 41.09±6.95 0.0001 

 Group B 22 48.77±7.67 

Table-III: Comparison of stone removal in interventional and placebo group.

Stone 
Removal 

Interventional Groups 
 

 
Total 

p-value 

Group-A 
 

(Aminophylline)Group-B                                                         
(Placebo) 

No 5(5.6%) 13(14.4%) 18(20%) 0.03 

Yes 40(44.4%) 32(35.6%) 72(80%) 

Total 45(50%) 45(50%) 90(100%) 
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