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Introduction Renal colic pain is considered one of the most excruciating pains ever experienced and 
ranks as one of the most common urological emergencies. Despite existing established recommenda-
tions, new therapies and their combinations are continuously being tested. The aim of this systematic 
review is to analyze and compare studies involving pharmacologic and non-pharmacologic interventions 
used in the treatment of renal colic pain. 
Material and methods This systematic review was conducted following the guidelines outlined in the 
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement. Medline, Sco-
pus, Cochrane Library, and Google Scholar were searched for relevant randomized controlled trials (RCTs) 
involving adult patients. The quality and results of the included studies were assessed and discussed.
Results This review provides an extensive analysis of 71 identified RCTs. Opioids, nonsteroidal anti-inflam-
matory drugs (NSAIDs), acetaminophen, and dipyrone/metamizole have demonstrated effectiveness as 
single medications. Some evidence points to opioids having a potential disadvantage compared to others 
when used as a first-line single medication. Among the 63 studies exploring pharmacological therapy, 
51 reported opioids utilization for rescue therapy in significant proportion of patients. Promising combina-
tion therapies involve the administration of an NSAID alongside opioids, ketamine, desmopressin, steroids, 
or nitric oxide. Conversely, spasmolytics, magnesium, and lidocaine exhibited limited or no additional ef-
fect. Noteworthy methodological shortcomings encompass a low pain threshold during participant recruit-
ment and the reliance on pain reduction rather than complete pain elimination as an endpoint.
Conclusions Frequent use of opioids as rescue medications in RCTs undermine their conclusions on effecti-
ness of other therapeutics. Combination therapies should be considered as first choice in renal colic pain 
management. RCTs should define success of therapy as achieving complete or near-complete pain relief 
rather than pain reduction.
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INTRODUCTION

Urolithiasis is a very common condition that af-
fects roughly 10% of the population [1] and can lead  
to episodes of excruciating pain, often resulting  
in visits to emergency departments [2]. Renal colic 
pain is regarded as one of the most severe forms  
of pain. Numerous individuals who have encountered 

both childbirth and renal colic assert that the pain 
associated with the latter is more intense [3]. Given 
the urgency and severity of the condition, swift and 
efficient management is paramount. Thus, it is vi-
tal to discover the most potent analgesic approach, 
considering the continually rising incidence of kid-
ney stones. The foremost goal in addressing acute 
renal colic in patients is the successful management 
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emergency department with a sudden onset of renal 
colic pain, clinical or radiographic or urine sampling 
based confirmation of diagnosis, and assessment  
of pain severity using the Visual Analog Scale (VAS), 
Numeric Rating Scale (NRS), Verbal Rating Scale 
[VRS], Pain Intensity Difference (PID), or Pain 
Analogue Scale (PAS). The following criteria were 
applied for exclusion: pregnancy or breastfeeding, 
allergy to the tested medication, patients with multi-
organ failure or active bleeding, studies with fewer 
than 40 participants, and the use of solely placebo  
in a control group.

Results

After careful consideration, 71 studies were included 
in this analysis out of a total of 85 randomized con-
trolled trials [RCTs] that were identified. 14 studies 
were excluded from the analysis due to the follow-
ing reasons: participants younger than 18 years old  
[n = 2], study described in language other than Eng-
lish [n = 2], undesirable topic and/or study design  
[n = 10]. These selected studies were conducted  
in various countries worldwide, with participant 
numbers ranging from 40 to 1645 per study. Pain  
assessment methods used included the NRS, VRS, 
and VAS, which were measured before and after 
treatment at different time intervals. The most 
commonly used criterion for success was a decrease  
in pain of at least 2 points on a 0–10 scale, although 
it should be noted that only 29 studies followed this 
principle or a similar one.
Each identified study was allocated into one of three 
tables summarizing the findings divided according to 
the type:
1.	 Comparison of single medications: 37 studies ana-

lyzed (Table 1) [7–43];
2.	 Evaluation of combination therapy of two or more 

medications against single medication or anoth-
er combination: 26 studies analyzed (Table 2)  
[11, 16, 44–67];

3.	 Evaluation of non-pharmacological treatments 
– both as standalone methods and as adjunctive 
measures: 8 studies analyzed (Table 3) [68–75].

In summary, selected studies evaluated 36 medica-
tions and 3 non-pharmacological methods [Table 4].

Single medications 

Thirty-seven RCTs were identified directly comparing 
two or three pharmaceutics administered individu-
ally in each investigating group (Table 1). The sample 
sizes ranged from 40 to 1645 subjects per study. 
Morphine has been used as a reference substance  
in 12 of those trials. The typical dosing scheme  

of pain. The 2023 Guidelines from the European 
Urological Association (EAU) advocate for the initial 
utilization of non-steroidal anti-inflammatory drugs 
(NSAIDs), metamizole, or paracetamol as the pre-
ferred primary medications [4]. Opioids like hydro-
morphone, pentazocine, and tramadol are proposed 
as a secondary choice with limited supporting evi-
dence. Interestingly, when examining retrospective 
evaluations of real-world medication usage, opioids 
are still observed to be more frequently utilized than 
NSAIDs [5]. Even initiatives aimed at curbing opioid 
usage show only a modest 12% reduction [6]. How-
ever, it's important to note that recommendations 
and existing systematic reviews do not definitively 
resolve certain controversies regarding the manage-
ment of pain in renal colic. These uncertainties en-
compass the most effective combinations of therapies 
involving anxiolytics and spasmolytics, the impact  
of integrating non-pharmacological interventions, 
the selection between different NSAIDs or opioids 
while considering the balance between efficacy and 
safety, and the choice of second-line treatments.
In light of these knowledge gaps, the objectives  
of this review were as follows: to systematically iden-
tify all pertinent randomized clinical trials investi-
gating diverse approaches to treating renal colic,  
to evaluate the quality of these trials, and to thor-
oughly discuss the outcomes they have documented.

Material and methods

This systematic review was conducted according  
to the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA) statement.  
The literature search was not restricted by date 
of publication, but it was restricted to English.  
We searched Medline, Scopus, and the Cochrane Li-
brary with the following search strategy: ('renal colic' 
[Ti] AND randomized). We searched Google Scholar 
with the following string: ('renal colic' OR 'ureter-
al pain') (randomized OR comparison] [treatment  
OR management). We also searched relevant individ-
ual urologic journals and citation lists from reviews 
and other identified relevant papers. We scrutinized 
references and citations of each relevant study to 
extend the search range. The search was completed  
on July 1st, 2023.
The titles and abstracts of the considered studies 
were independently reviewed by two researchers us-
ing the inclusion and exclusion criteria mentioned 
below. Ineligible studies were rejected, and any dis-
agreements were discussed and resolved during  
a consensus meeting.
The inclusion criteria for this study were as follows: 
patients aged 18 years and older presenting to the 
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Table 1. Studies comparing single substances arranged according to the pharmacological groups and dates. Only most important 
outcomes and adverse events are presented. VAS scores within 30 minutes from administration are presented if available. Intrave-
nous administration if not otherwise specified

Article Year Study 
size Groups Rescue treatment Side effects Outcomes

Opioid vs Opioid 

Payandemehr P 
et al. [7]

2014 69
Morphine 0.1 mg/kg 

Buprenorphine 2 mg sl

Fentanyl 0.75 μg/kg 
6%

13%

Dizziness  
37%
62% 

VAS @20 min:
4.2

5.2, P = 0.3

Eray O et al. [8] 2002 47
Tramadol 50 mg 

Meperidine 50 mg 

Meperidine 50 mg 
16 (67%)

11 (48%), P <0.05

No difference Pain relief better  
in meperidine group  

@15 and 30 min. P <0.05

O’Connor A at al.  
[9]

2000 94 Dose titrated to max:
Morphine 10 mg 
Pethidine 100 mg 

Not specified  
'standard analgesia'

No difference VAS @30 min: 3.8 vs 3.2, P = 0.3

Jasani NB et al. 
[10]

1994 73
Meperidine 50 mg 

Hydromorphone 1 mg 

Second dose of the same
68%

31%, P <0.01 

Nausea and vomiting 
40% vs 28%

Dizziness 11% vs 22%

Pain relief better after  
hydromorphone @15, 30, 60  

and 120 min. P <0.05

NSAID vs Opioid

Hosseininejad SM 
et al. [11]

2017 200 Ketorolac 30 mg 
Morphine 0.1 mg/kg 

Morphine 0.05 mg/kg Vomiting 2% vs 4%
Dizziness 1% vs 6%

Pain score @20 min: 
5.3 

4.6, P = NS

Mozafari J  
et al. [12]

2017 63
Buprenorphine 2 mg sl

Ketorolac 30 mg 

Fentanyl 1 µg/kg 
23 (74%)
19 (59%) 

Buprenorphine:
Vomiting 19%
Dizziness 22% 

Ketorolac: no AE 

VAS @20 min:
5.9
5.5

Pathan SA et al. 
[13]

2016 1645
Diclofenac 75 mg im
Morphine 0.1 mg/kg 

Morphine 
63 (12%)

126 (23%), P <0.0001

Acute AEs:
Diclofenac: 1%
Morphine 3%

≥50% pain reduction @30 min:
371 (68%)

335 (61%), P = 0.04

Zamanian F et al.  
[14]

2016 158 Indomethacin 100 mg supp.
Morphine 10 mg supp.

Morphine 5 mg No difference Pain score decrease 0–20 min: 
5.46

4.36, P <0.001

Ay MO et al. [15] 2014 52 Dexketoprofen 50 mg 
Meperidine 100 mg 

Meperidine 50 mg 
3 (5.8%) patients  

in both groups 

No difference Pain score @30 min: 
1.7 

2.6, P = NS

Safdar B et al. 
[16]

2006 130 Ketorolac 15 + 15 mg 
Morphine 5 + 5 mg 

P = NS

Wood VM et al. 
[17]

2000 142 Ketorolac 30 mg 
Meperidine 50 mg 

Second dose of the same Drowsiness 7% vs 50% 
Dry mouth: 10% vs 52%

Dizziness: 1% vs 19%

VAS @15 min. and @30 min
	 4.5	 2.8 
	 5	 4.2

P = NS 

al-Sahlawi KS  
et al. [18]

1996 150
Acetylasalicylic acid 2 g 
Indomethacin 100 mg

Pethidine 100 mg

Pethidine 
13 (26%) 

2 (4%)
0 (0%)

No significant AEs Complete pain relief  
@15, 30 and 60 min:

20%, 40%, 74% (inferior)
54%, 70%, 96%

70%, 90%, 100% 

Sandhu DP et al. 
[19]

1994 154
Ketorolac 30 mg im 

Pethidine 100 mg im 

Not specified 
56%
74% 

Side effects:
21 (14%)
40 (26%)

Improvement of VRS at 1 h:
87%

89%, P = NS

NSAID vs NSAID

Eidinejad L et al. 
[20]

2021 165
Ketorolac 10 mg
Ketorolac 20 mg 
Ketorolac 30 mg 

Morphine 0.1 mg/kg 
16 (29.1%) 
19 (34.6%)

16 (29.1%), P = NS

Headache:
9.1% vs 14.5% vs 18.2%

Dizziness:
3.6% vs 7.3% vs 14.5%

VAS change from 0 to 60 min:
9 to 5 
8 to 5 

9 to 5, P=NS

Forouzanfar MM 
et al. [21]

2019 240
Ketorolac 30 mg 

Ibuprofen 800 mg 

Morphine 0.1 mg/kg Nausea and vomiting
19%
24%

VAS @15 min. @30 min.
 	 5.9	 3.4, P <0.0001
	  4.7	 2.3, P <0.0001

Soylu A et al. [22] 2019 51
Lornoxicam 8 mg im

Lornoxicam 8 mg 

Medication not specified
4 (7.8%) 
0 (0%)

No acute AEs VAS @30 min:
2.1

1.4, P = NS 
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Article Year Study 
size Groups Rescue treatment Side effects Outcomes

Kanda Swamy GV 
et al. [23]

2015 100
Diclofenac 75 mg im 
Piroxicam 40 mg sl 

Pentazocine 30 mg 
30%

26%, P = NS

No AEs Total pain relief after 30 min:
16%

18%, P = NS

Porwal A et al. 
[24]

2012 217 Dexketoprofen 50 mg im 
 + Dicyclomine 20 mg im

Diclofenac 50 mg im 
 + Dicyclomine 20 mg im

Not specified No significant AEs Difference in VAS not significant 
until 6 hours post administration. 

Difference significant in favor  
of Dexketoprofen @6 h and @8 h 

Cevik E et al. [25] 2012 123
Tenoxicam 20 mg 
Lornoxicam 8 mg 

Dexketoprofen 50 mg 

Fentanyl 0.75 μg/kg
16 (39%) 
10 (24%)
8 (19%)

Single VAS reduction @30 min: 
42 mm
57 mm
52 mm

Glina S et al. [26] 2011 340
Parecoxib 40 mg 

Ketoprofen 100 mg 

Morphine 
17%

18%, P = NS

Dizziness: 
2.9% vs 0.6%

VAS change @30 min
4.3

4.3, P = NS

Altay B et al. [27] 2007 80 Piroxicam 40 mg sl 
Piroxicam 40 mg im 

13%
7%, P = NS

No AEs Overall efficacy 90%  
in both groups P = NS 

Fraga A et al. [28] 2003 119

 Etofenamate 1000 mg im
 Diclofenac 75 mg im

Centre-dependent. 
Mostly used: pethidine 

Etofenamate: 11 (18.6%)
Diclofenac: 12 (20.0%)

Mild to moderate side 
effects 
3.4% 
5.0%

Both similar in potency.  
Improvement after 60 min: 

84.5%
83.3%

Cohen E et al. 
[29]

1998 57 Ketorolac 30 im
Diclofenac 75 im

Pethidine 75 mg im No significant diffe-
rences

VAS @60 min.
2.4 

2.2, P = NS

Laerum E et al. 
[30]

1996 100
Diclofenac 75 mg im 
Indomethacin 50 mg 

Same substance used 
11
12

3rd injection needed:  
75 mg pethidine im

5
9, P = NS

<5%, Differences not 
significant

VAS @60 min:
0.7–2.1 
1.0–2.5 

Probability of pain after 1 h:
37%
52% 

Acetaminophen (Paracetamol) vs Opioid

Pathan SA et al. 
[13]

2016 1090 Acetaminophen 1 g 
Morphine 0.1 mg/kg 

Morphine 
111 (20%)

126 (23%), P = NS

Acute AEs:
Paracetamol 1%

Morphine 3%

≥50% pain reduction @30 min:
364 (66%)

335 (61%), P=NS

Azizkhani R et al. 
[31]

2013 124 Acetaminophen 0.15 mg/kg 
Morphine 0.1 mg/kg 

Not specified Dizziness  
0% vs 24%
Vomiting 
0% vs 2%

VAS @30min:
 2.4

0.7, P <0.001

Serinken M et 
al. [32]

2012 80 Acetaminophen 1 g 

Morphine 0.1 mg/kg 

Fentanyl 1 μg /kg 5.3% – nausea  
and vomiting 

14% – dizziness, vertigo 
and nausea

VAS reduction @30 min:
6.4

5.7, P = NS

Acetaminophen (Paracetamol) vs NSAID

Cenker, E et al. 
[33]

2018 200
Acetaminophen 1 g 
Ibuprofen 800 mg 

Fentanyl, 1 μg/kg 
10.1%

2%

Adverse events:
6.06%
4.1%

Pain reduction @15 min: 
18.3 

27.9, P <0.0001

Pathan SA et al. 
[13]

2016 954
Diclofenac 75 mg im
Acetaminophen 1 g 

Morphine 
63 (12%)

111 (20%)

Acute AEs:
Diclofenac: 7 (1%)

Paracetamol: 7 (1%)

Reduction in initial pain by ≥50%, 
at 30 min:
371 (68%)
364 (66%)

Median pain score @60 min
0 (0–2)

1 (0–3), P = NS

Al-Terki A et al. 
[34]

2021 208
Acetaminophen 1 g 

Parecoxib 40 mg 

Morphine 0.1 mg/kg, 
36 (35.3%) 
27 (26.7%)

Minor adverse events:
2%
3%

VAS reduction @30 min:
7.6 to 3.8
7.8 to 3.4

Table 1. Continued
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Article Year Study 
size Groups Rescue treatment Side effects Outcomes

Other Anesthetics (local / dissociative) vs NSAIDS or opioids 

Pouraghaei M  
et al. [35]

2021 200 Ketamine 1 mg/kg  
intranasal 

Morphine 0.1 mg/kg 

No information Ketamine: dizziness  
– 21.1%

Morphine: nausea  
– 95.5%

Mean pain scores after  
15, 30 and 60 min:
4.85, 2.97 and 1.53
5.22, 2.97 and 1.28

Sotoodehnia M 
et al. [36]

2019 141 Ketorolac 30 mg 
Ketamine 0.6 mg/kg 

Morphine 0.1 mg/kg
Ketorolac: 14%
Ketamine: 63% 

VAS @15 min. 
4.8
4.7 

P = NS for this and other time 
points

Motamed H  
et al. [37]

2017 90 Lidocaine 1.5 mg/kg 
Fentanyl 1.5 µg/kg 

Morphine sulfate  
0.1 mg/kg 

Mean VAS @15 min:
5.1

4.1, P = 0.14
Lack of 3-point reduction  

(treatment failure) @15 min:
44% for Lidocaine

18% for Fentanyl, P = 0.006 

Soleimanpour H 
et al. [38]

2012 240 Lidocaine 1.5 mg/kg 
Morphine 0.1 mg/kg 

Not specified Nausea
0% vs 7.5%
Dizziness
8% vs 2%

0 to 30 min. VAS change:
9.6 -> 1.1

9.7 -> 2.2, P = 0.0001

Dipyrone/Metamizole

Sánchez-Carpena J 
et al. [39]

2007 308 Dexketoprofen 25 mg 
Dexketoprofen 50 mg 

Dipyrone 2 g 

34%
25% 
16%

No significant  
difference

Mean total pain relief scores 
13.5 ±8.6
15.3 ±8.6

15.5 ±8.6, P = 0.16

Stankov G et al. 
[40]

1994 104 Dipyrone 2.5 g 
Tramadol 100 mg 

Butylscopolamine 20 mg 

Dipyrone: 1.0 g dipyron;  
5 patients (15%) 
Tramadol: 20 mg  

butylscopolamine;  
13 patients (38%)

Butylscopolamine: 100 mg  
tramadol; 11 patients 

(34%)

Single cases Dipyrone significantly more  
effective than tramadol  

in reducing pain for the primary 
endpoint: pain intensity  

differences at 20, 30, and 50 min.

Other: Magnesium, Desmopressin

Zolfaghari  
Sadrabad A et al.  
[41]

2021 80
Magnesium sulfate 50 mg/kg 

Morphine 0.1 mg/kg 

Ketorolac 30 mg 
8 (20%) 

10 (25%)

Nausea
12.5%
7.5%

VAS @20 min
3.2

3.6, P = NS

Ghafouri HB  
et al. [42]

2020 240 Desmopressin 40 μg 
intranasal

Paracetamol 15 mg/kg 
max 1 g 

Morphine max 3 mg 
21 (17.5%) 
31 (25.8%) 

VAS @15 min @30 min:
	 5	 2.0
	 8	 2.2

P <0.001, P = NS

Arhami  
Dolatabadi A  
et al. [43]

2017 40 Desmopressin 40 μg 
intranasal 

Ketorolac 30 mg 

Morphine 5 mg No side effects Ketorolac is more potent than 
desmopressin P <0.001

AEs – adverse events; im – intramuscular, iv – intravenously, NS – nonsignificant, sl – sublingual

Table 1. Continued

included intravenous administration of 0.1 mg/kg.  
It has been proved an effective therapeutic lower-
ing pain scores from 8–9 to 2.5–3.7. Its safety pro-
file, when used in single therapy, is acceptable, with 
usually mild symptoms of which nausea and dizzi-
ness being the most common (7.5–16%). If the study 
design provided for the use of rescue therapy, then 
morphine or another opioid was used in at least  
27 studies as well. 
Few studies compared morphine intravenously (iv) 
with another opioid in this indication. Sublingual 

buprenorphine showed similar speed and strength 
of pain reduction effect with sublingual route being 
easier to use [7]. No difference was noticed in thera-
peutic effects and adverse events between morphine 
2mg iv and pethidine 20 mg iv either [9].
NSAIDs is another pharmaceutical group inten-
sively investigated. In our review 26 studies using 
NSAIDs as single medication were identified. Table 4  
specifies NSAIDs analyzed with diclofenac and ke-
torolac being most commonly chosen. One, but very 
large study compared diclofenac with morphine.  
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Article Year Study 
size Groups Rescue treatment Side effects Outcomes

Opioid + NSAID combination

Safaie A et al. 
[44]

2022 195 Morphine 5 mg  
+ Ibuprofen 800 mg

Morphine 5 mg +  
Ketorolac 30 mg
Morphine 5 mg 

Morphine
Mean dose significantly 

higher in Morphine group 

AEs:
18.5%
20.0%
13.8%

Mean NRS @30 min:
6.1
5.9

7.5, P <0.001

Nazemian N et al.  
[45]

2020 220 Ketorolac 60 mg im.  
+ Fentanyl  

1 μg/kg intravenous
Ketorolac 60 mg im.  

+ Fentanyl  
2 μg/kg intranasal 

Morphine Nausea: 9% vs 8%
Pharyngeal irritation: 

0% vs 8%

Mean pain score @60 min: 
2.5

3.0, P = NS

Hosseininejad SM 
et al. [11]

2017 300 Morphine 0.1 mg/kg
Ketorolac 30 mg iv 
Ketorolac 30 mg  

+ Morphine 0.1 mg/kg

Morphine
@20 min 

12% vs 11% vs 10% 
P = NS

@40 min: 
20% vs 24% vs 16%

P = 0.04 

No differences Mean pain scores @20 min: 
4.5
5.3

4.7, P = NS

Safdar B et al. 
[16]

2006 130 Same doses repeated  
if needed @20 min:

Morphine 5 mg
Ketorolac 15 mg
Ketorolac 15 mg  
+ Morphine 5 mg

Morphine @40min:
42%
33%
16%

Nausea:  
16% vs 2% vs 4% 

Dizziness:
9% vs 0% vs 2%

Mean pain scores @40 min: 
3.7 
4.1 

2.0, P <0.003

Cordell WH et al.  
[46]

1996 154 Ketorolac 60 mg 
Meperdine 50 mg
Ketorolac 60 mg  

+ Meperidine 50 mg

Meperidine
64% 
89%
66%

Dizziness: 
12% vs 10% vs 2%

Somnolence: 
10% vs 4% vs 3%

Ketorolac and combination  
groups did not differ significantly 
in any of the efficacy measures. 

Note high rate of rescue  
Meperidine in all groups.

Opioid + Ketamine combination

Hosseininejad SM 
et al. [47]

2019 200 Morphine  
+ Ketamine 0.2 mg/kg
Morphine 0.1 mg/kg

Morphine
3,5%
9,5%

Nausea 
17% vs 15%

Dizziness
5,5% vs 11%

Mean pain score @40 min: 
2.7
3.1 

Abbasi S et al. 
[48]

2018 106 Morphine 0.1 mg/kg  
+ Ketamine 0.15 mg/kg 

Morphine 0.1 mg/kg

Morphine @10, 30  
and 60 min

 Total:
12 doses
28 doses
P = 0.01

Hypoxia
1 vs 5 pts

Nystagmus  
4 vs 0 pts
Nausea 

4 vs 7 pts

Pain scores 
@10 and @30 min. lower  

in combination group
@60 and @120 min  

no difference

Opioid + Other (Magnesium sulfate, Lidocaine, Haloperidol, Citalopram, Clonidine) combination 

Esmailian M et al.  
[49]

2022 200 Morphine 0.1 mg/kg  
+ Clonidine 0.2 mg po.
Morphine 0.1 mg/kg 

Ketorolac 30 mg  
+ Clonidine 0.2 mg po.

Ketorolac 30 mg

Morphine
18%
68%
28%
42%

P = <0.001

No differences No differences between  
the groups

Masoumi K et al. 
[50]

2019 140 Morphine  
+ Haloperidol 5 mg 

Morphine 5 mg

Fentanyl Haloperidol group: 
4.3% extrapyramidal 

side effects 
Nausea: no difference 

Haloperidol is not recommended 
in treating acute renal colic pain 

since it failed in reducing  
the pain, caused extrapyramidal 

side effects and did not lower  
the incidence of nausea  

and vomiting. 

Esmailian M et al.  
[51]

2014 90 Morphine 5 mg
Morphine 5 mg  

+ Citalopram 20 mg

Not specified No significant AEs Mean VAS decrease (0 vs 20 min):
From 7.53 ±1.66 to 6.4 ±2.3
From 7.07 ±1.85 to 4.0 ±3.1

Table 2. Studies comparing combination of two or three medications arranged according to the pharmacological groups and 
dates. Only most important outcomes and adverse events are presented. VAS scores within 30 minutes from administration are 
presented if available. Intravenous administration if not otherwise specified
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size Groups Rescue treatment Side effects Outcomes

Majidi A et al. 
[52]

2019 90 All received Morphine  
0.1 mg/kg iv. Those with 
pain > = 6 after 10 min. 

allocated to: 
Magnesium 2 ml of 50% 

solution iv
Morphine 0.1 mg/kg iv

Morphine No AEs Success rate (reduction of pain by 
at least 3 points on VAS): 100% in 

both groups at 30 min. P = NS
Pain free @20min: 31 vs 16 pts 

P = 0.004. 
@30min. and later no difference

Jokar A et al. [53] 2017 100 Morphine + Ketorolac
Magnesium + Morphine  

+ Ketorolac

Morphine
1.6 mg
0.9 mg

P = 0.04 

No difference VAS @30min. @60 min:
	 4	 2.5
	 5	 3 
	 P = ? 

Firouzian A et al. 
[54]

2016 110 Morphine  
+ Lidocaine 1.5 mg/kg
Morphine 0.1 mg/kg

Not specified Nausea scores lower 
after Morphine 

+ Lidocaine 
P = 0.04 

Difference not significant; 
P = 0.15

NSAID + other (Desmopressin, Ketamine, Lidocaine, Dexamethasone, Nitric oxide gas) combination

Heydari F et al. 
[55]

2023 135 Desmopressin 40 μg  
 + Ketorolac 

Ketamine 1 mg/kg  
+ Ketorolac 
Ketorolac

Morphine 
18%

7%
24%

– Pain scores in each group  
at 10, 30 and 60 min:

(6.7 ±1.8, 4.2 ±2.2, 1.3 ±1.4)
(5.6 ±1.2, 3.0 ±1.1, 0.9 ±0.9)
(8.2 ±1.1, 5.1 ±2.0, 2.3 ±2.6)

Lopes T et al. [56] 2001 61 Desmopressin 40 μg  
intranasal

Diclofenac 75 mg im.
Desmopressin + Diclofenac

Pethidine
65%
37%
9%

Single, mild AEs  All three treatments  
were equally effective  

at 10 and 20 min.

Pricop C et al. 
[57]

2016 249 Ketorolac 30 mg im. 
Desmopressin 60 μg sl.
Desmopressin 120 μg sl.

Ketorolac 30 mg  
 + Desmopressin 60 μg sl.

Tramadol No severe AEs. Desmopressin in higher dose and 
combination therapy decreased 
pain intensity more effectively 

than other therapies  
(p <0.05 and p <0.001)

Masoumi K et al. 
[58]

2014 120 Desmopressin 40 μg 
intranasal  

+ Diclofenac 75 mg im.
Diclofenac 75 mg im.

Morphine

18% 
32%

No AEs VAS scale @15 min: 
5.43

6.51, P = 0.02

Motov S et al. 
[59]

2020 150 Lidocaine 1.5 mg/kg
Ketorolac 30 mg IV

Lidocaine 1.5 mg/kg  
+ Ketorolac 

Morphine No clinically significant 
adverse effects 

Difference in pain score  
@30 min:

Between combination therapy 
and ketorolac group 0.92  
(95% CI: −2.44 to 0.61) 

P = NS

Metry AA et al. 
[60]

2019 120 Lornoxicam 8 mg  
+ Ketamine

Pethidine 50 mg 

Pethidine 
10%
27% 

Pethidine: sedation  
at 0 min, 15 min,  

and 30 min and lower 
oxygen saturation

VAS scores after 30 min: 
0 (0–2.75)

0 (0–40), p = 0.021

Togo K et al. [61] 2022 120 Ketorolac 30 mg  
 + Dexamethasone 8 mg

Ketorolac 30 mg 

Morphine or pethidine 
35%
58%

Need for antiemetics 
after 60 minutes:

7 (12%)
17 (28%)

Adding dexamethasone improved 
pain control, decreased  

opioid requirement  
and antiemetic need

Kariman H et al. 
[62]

2015 100 Morphine iv + Diclofenac 
100 mg supp.

50% nitric oxide and 50% 
oxygen ventilation  

for 30-minutes + Diclofenac 
100 mg supp.

6 (54.6%) 
5 (45.4%), (p = 0.72)

No AEs VAS @ 3; 5; 10; 30 min:
 8.6; 6.9; 5.0; 2.0
 6.4; 5.3; 3.6; 1.8

  
 P <0.001

Spasmolytics

Yakoot M et al.
[63]

2014 80 Ketoprofen 100 mg  
and Hyoscine butylbromide 

10 mg (supp.)
Ketorolac 30 mg

Not specified Not significant VAS reduction @60 min: 
92%

75%, P = 0.046

Table 2. Continued
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Article Year Study 
size Groups Rescue treatment Side effects Outcomes

Jones JB et al. 
[64]

2001 59 Ketorolac 30 mg
Ketorolac + sublingual 

Hyoscyamine 

Meperidine 
25%
17%

No AEs No clinically significant  
difference in pain relief  
between both groups

Song SW et al. 
[65]

2012 89 Ketorolac 30 mg  
+ Morphine 5 mg  

+ 20 mg Butylscopolammo-
nium bromide iv.
Ketorolac 30 mg  
+ Morphine 5 mg

Morphine
15%
33%

P <0.05

No acute AEs The mean change in pain  
intensity in BB group: 7.1 cm

The mean change in pain  
intensity in placebo group:  

5.9 cm, P = 0.02

Fu W et al. [66] 2014 236 Parecoxib 40 mg 
Parecoxib 40 mg  

+ 80 mg Phloroglucinol

Tramadol 
14% 
6% 

P = 0.04 

No differences VAS mean pain score  
at 5, 15 and 30 min:

71.4 ±17.5, 58.0 ±24.3,  
41.7 ±23.6

68.9 ±21.1, 52.9 ±25.5,  
37.2 ±23.2

Snir N et al. [67] 2008 90 Papaverine 120 mg
Diclofenac 75 mg im.
Papaverine 120 mg

+ Diclofenac 75 mg im.

Meperidine
14%
2%
8%

Minor AEs only Pain score reduction 
@20 min. @40 min:

	 4.9	 3.6
	 3.6	 2.5
	 4.7	 3.0

NSAID – nonsteroidal anti-inflammatory drugs; AEs – adverse events; im – intramuscular, iv – intravenously, NS – nonsignificant, po – per os

Table 2. Continued

In the study by Pathan et al [13] with over 500 pa-
tients in each group diclofenac appeared to be signif-
icantly more effective in achieving primary outcome 
(the proportion of participants achieving at least  
a 50% reduction in initial pain score at 30 min af-
ter analgesia) than morphine with fewer adverse 
events. 
Ketorolac 30 iv/im was most frequently tested of all 
NSAIDs both in direct comparisons and as an ele-
ment of combined therapy. Trials comparing this 
substance to morphine, pethidine or meperidine 
showed similar pain reducing effects and lower  
AE rates or even small advantage of ketorolac in pa-
tients needing rescue treatment [19].
Ketorolac, when compared to ibuprofen 800 mg iv, 
appeared less potent in terms of complete pain relief 
[30.8% vs 69.1%] [21]. There is also evidence that 
ketorolac is as effective as a low dose of ketamine  
in relieving pain in renal colic, but ketamine pres-
ents more side effects, such as a spike in systolic 
blood pressure [36].
Studies assessing seven other NSAIDs, including se-
lective COX-2 inhibitors, showed no advantage over 
diclofenac, ibuprofen or ketorolac in direct and indi-
rect comparisons [23, 24, 28, 30].
Three other than opioids and NSAIDs important 
anesthetics investigated in renal colic are dipyrone/
metamizole, acetaminophen and ketamine. Dipy-
rone/metamizole 1 g or 2 g iv showed similar effects 
as dexketoprofen with nonsignificant differences 
in mild AEs, while it was more effective than trama-
dol 100mg or butylscopolamine 20 mg [39, 40]. 

We found six studies exploring effects of acetamino-
phen [paracetamol] [13, 31-34, 42] administered 1 g 
or 15 mg/kg iv. In four of six studies authors conclud-
ed that acetaminophen was as potent as comparator 
[morphine, parecoxib, diclofenac] and acute AE rate 
was close to 1%. It appeared less potent than ibupro-
fen [33] or intranasal desmopressin [42].
Intranasal ketamine 1mg/kg proved to be equivalent 
to morphine in typical dose in terms of pain reduc-
tion [35]. It also proved to be as effective as ketoro-
lac, however with higher rate of AEs [36].
When comparing morphine to lidocaine, it appears 
that the latter is even more potent, as 90% of tested 
subjects successfully responded to lidocaine compared 
to 70% for morphine [38]. However, when comparing 
lidocaine to fentanyl, the study shows that lidocaine is 
less effective in the first 15 minutes of treatment [37]. 
Despite this difference, the mean pain severity in both 
study groups was not statistically significant.
Two substances: magnesium sulfate [41] and desmo-
pressin [42, 43], were evaluated individually against 
established therapeutics despite not being analge-
sics. Both proved to reduce pain significantly with 
limited or no AEs. Magnesium sulfate showed effi-
cacy comparable to morphine [41]. 
Thirty-three of the above studies implemented a res-
cue treatment protocol, while seven did not specify 
all the details. Side effects were reported in the same 
number of analyzed trials, with dizziness and nausea 
being the most frequently occurring adverse effects 
in morphine-tested subjects. Ketorolac-receiving pa-
tients often experienced nausea and vomiting.
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the tested medication was added to a combination  
of two other drugs (A+B+C vs A+B). Out of the 
twenty studies, fourteen reported a clear advantage 
of the tested combinations.
The most frequently studied combinations involved 
opioids with NSAIDs, ketamine with members  
of both groups, and NSAIDs with spasmolytics. Atypi-
cal drugs that were tested in combination with mor-
phine or NSAIDs included desmopressin, citalopram, 
clonidine, haloperidol, nitric oxide/oxygen mixture for 
inhalation, magnesium sulfate, and dexamethasone. 
Eleven studies demonstrated either a lack of differ-
ence or only minor advantages in single secondary  

Combination treatment assessment

Twenty-six RCTs were identified to evaluate the ef-
fectiveness and side effects of various drug combi-
nations (Table 2). The researchers explored combi-
nations of two or three established analgesics with 
different mechanisms of action, as well as the si-
multaneous use of an analgesic with a spasmolytic 
agent or agents from other pharmacological groups. 
In two trials, two combined therapies were compared 
(A+B vs C+D or A+D), while in another two trials, 
combination therapy was tested against a different 
medication (A+B vs C). Additionally, in two trials, 

Table 3. Studies comparing non-pharmacological treatments. Arranged according to method used

Article Year Study 
size Groups Rescue treatment Side effects Outcomes

Kaynar M et al. [68] 2015 124
Diclofenac 75 mg im.
Acetaminophen 1 g

Acupuncture 

– No or single mild AEs VAS @10 and @30 min:
	 5.2	 2.7
	 7.1	 5.0
	 3.9	 3.8

Zhang X et al. [69] 2021 84
Acupuncture 

Lornoxicam 8 mg im.  
 + sham acupuncture 

– No or single mild AEs 	 VAS @5,	@15,	 @40 min:
	 3.0	 2.0	 2.0
	 7.0	 6.0	 2.0

Tu JF et al. [70] 2022 80 
Acupuncture  

+ Diclofenac 50 mg im. 
Diclofenac 50 im.  

 + sham acupuncture

Morphine 
No statistically  

significant difference 
(2.5%, P > .99) 

No AEs Response rates at 10 minutes:
77.5% 
10.0% 

VAS decrease (0 vs 30 min):
From 5.1 (2.5) to 0.9 (1.3)
From 7.4 (1.5) to 3.1 (1.8)

Beltaief K et al. [71] 2018 119 Morphine iv titrated every 
5 minutes 

Acupuncture 30 min.

– Acupuncture: 3 (2,6%): 
itching/rash/bleeding  

at insertion point,  
needle blockage

Morphine: 42 (35,3%): 
dizziness, nausea  

and vomiting, rash,  
hypotension in morphine 

group (P <0.001)

VAS @60 min:
2.2 

1.0, P = 0.002

Seyhan AU et al. 
[72]

2021 126 Nerve blockade:  
Intradermal injection  
of 2% lidocaine into  
the spinal segments  
T10-11-12 and L1-2

Dexketoprofen 50 mg

100 mg tramadol im. 
No one received 
rescue therapy 

No AEs 	 VAS @5	 @15	 @45 min:
	 5	 4	 1 
	 7	 5	 2	 P <0.05

Maldonado-Avila M 
et al. [73]

2017 60 Twelfth intercostal nerve 
block with 10 cc  
of 2% lidocaine

Diclofenac 75 mg im.

– No AEs VAS at 3 min:
4.2 ±2.1 

7.2 ±1.7 (p <0.001)
VAS at 45 min: 

2.3 ±2.6 
4.5 ±3.6 (p <0.012) 

Ayan M et al. [74] 2013 80
Aromatherapy  

(rose essential oil)  
+ Diclofenac 75 mg im. 
Diclofenac 75 mg im.

– – VAS @10 and @30 min:
	 4.2	 1.1
	 5.6	 3.7

P <0.05

Irmak Sapmaz H et 
al. [75]

2015 100
Aromatherapy  

+ Diclofenac 75 mg im. 
Diclofenac 75 mg im.

– – VAS score at 30 minutes post 
treatment 

	 2.20 ±1.74 
	 2.89	 1.96

 P = 0.02

AEs – adverse events; im – intramuscular; NS – nonsignificant
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outcomes. This included two out of five studies  
on the combination of opioids and NSAIDs, as well as  
one out of two studies on the combination of opi-
oids and ketamine. All studies investigating the use  
of magnesium and lidocaine showed either very 
limited or no advantage. Additionally, the addition  
of a spasmolytic to an NSAID showed minor or no ad-
vantage in four out of five studies. In one trial of des-
mopressin combined with an NSAID, there was only 
a reported decrease in the need for rescue treatment, 
but no advantage in terms of the primary outcome. 
However, three other studies on this combination 
showed a clear advantage in terms of pain reduc-
tion, speed of action, and reduction of rescue opioids.  
A clear disadvantage of combined therapy was found 
only for the administration of morphine with halo-
peridol, as the latter added pyramidal adverse events 
without providing any advantage for pain reduc-
tion. No combination of morphine and spasmolytics 
has been found in the literature. Three out of the  
26 RCTs did not describe a rescue treatment proto-
col, nor did they report the rate of additional analge-
sic use.

Alternative therapies

Eight RCTs were analyzed to form Table 3, with 
sample sizes ranging from 60 to 126 subjects per 
study. The most frequently used alternative meth-
od was acupuncture, which appeared in four out  
of eight studies [68–71]. The other alternative ther-
apy analyzed was 12th intercostal nerve and spinal 
segments blocks [72, 73], and aromatherapy [74, 75]. 
Only two analyses included rescue treatment proto-
cols that specified the details of possible salvage in-
tervention [70, 72]. In all eight studies, none or mi-
nor side effects were noticed.

Discussion

Numerous studies have been conducted to evaluate 
various forms of therapy for incidents of acute renal 
colic. Despite concerted efforts and recommenda-
tions, the matter remains unresolved [76].

Table 4. Pharmacological and non-pharmacological therapies 
represented in the review. In each group therapies are listed  
in alphabetical order

Therapy Citations

Opioids

Buprenorphine [7, 12]

Fentanyl [37, 45]

Hydromorphone [10]

Meperidine/Pethidine [8, 9, 10, 15, 17, 18, 19, 46, 60]

Morphine [7, 9, 11, 13, 14, 16, 31, 32, 35, 38, 41, 44, 
47, 48, 49, 50, 51, 52, 53, 54, 62, 65, 71]

Tramadol [8, 40]

Non-steroidal anti-inflammatory drugs

Acetylsalicylic acid [18]

Dexketoprofen [15, 24, 25, 39, 72]

Diclofenac [13, 23, 24, 28, 29, 30, 56, 58, 62, 67, 68, 
70, 73, 74, 75]

Etofenamate [28]

Ibuprofen [21, 33, 44]

Indomethacin [14, 18, 30]

Ketoprofen [26, 63]

Ketorolac [11, 12, 16, 17, 20, 21, 29, 37, 43, 44, 45, 
46, 49, 53, 57, 59, 61, 63, 64, 65]

Lornoxicam [22, 25, 60]

Parecoxib [26, 34, 66]

Piroxicam [23, 27]

Tenoxicam [25]

Other analgesics

Acetaminophen  
(paracetamol) [13, 31, 32, 33, 34, 42, 68]

Ketamine [35, 36, 47, 48, 55, 60]

Lidocaine [37, 38, 54, 59]

Metamizole / Dipyrone [39, 40]

Nitric oxide (comb.) [62]

Spasmolytics

Butylscopolammonium 
bromide (comb.) [40, 65]

Dicyclomine (comb.) [24]

Hyoscine butylbromide 
(comb.) [63]

Hyoscyamine sulfate 
(comb.) [64]

Papaverine (comb.) [67]

Phloroglucinol (comb.) [66]

Other medications

Citalopram (comb.) [51]

Clonidine (comb.) [49]

Desmopressin [42, 43, 55, 56, 57, 58]

Dexamethasone (comb.) [61]

Haloperidol (comb.) [50]

Magnesium sulfate [41, 52, 53]

Non-pharmacological therapy

Acupuncture [69, 70, 71]

Aromatherapy (comb.) [74, 75]

Nerve block [72, 73]

comb. – therapy studied only in combination with other medication or non-
pharmacological treatment
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and appear to be more feasible within an emergency 
department setting, albeit necessitating specialized 
training.
Aromatherapy presents yet another alternative mo-
dality for pain management, complementing con-
ventional regimens. It has demonstrated a reduction  
in pain intensity during the treatment of renal col-
ic, particularly among female subjects. This under-
scores that not only medications but also environ-
mental factors contribute to alleviating acute pain.
In our opinion, achieving further advancements  
in identifying the most effective therapy for renal 
colic necessitates specific modifications in the meth-
odologies employed in trials. A commonly utilized 
exclusion criterion is the prior use of analgesics 
before study enrollment. However, this criterion is 
challenging to fulfill in real-life scenarios, as most 
patients self-administer oral medications at home,  
and some receive intramuscular or intravenous injec-
tions from paramedics or general practitioners prior 
to arriving at the emergency department. Given the 
difficulty in addressing this issue, we recommend re-
porting prior pharmaceutical usage instead of pro-
hibiting it. Moreover, there should be an increased 
emphasis on pain severity as an inclusion criterion. 
To obtain reliable data regarding the treatment  
of acute renal colic pain, only patients experiencing 
severe pain should be included. While many stud-
ies reported a VAS criterion of >4 or even >3, these 
thresholds often fall below the mean VAS scores re-
ported post-therapy. However, the mean VAS scores 
generally ranged between 8 and 9, indicating that 
the majority of enrolled patients indeed had severe 
pain at recruitment.
A further consideration regarding inclusion criteria 
relates to the frequently unequal distribution of male-
to-female ratios in studies. Although this predomi-
nantly affects men with a 2:1 ratio, efforts should be 
directed towards achieving a more balanced repre-
sentation of patients to facilitate valid comparisons 
and future applicability of the results. Investigating 
the experience and treatment of colic pain across dif-
ferent age groups could also prove valuable.
Inconsistencies in diagnostic procedures were also ob-
served with respect to inclusion criteria. Not all stud-
ies confirmed ureteral obstruction through imaging 
or urine sampling tests. According to EAU guidelines, 
non-contrast-enhanced computed tomography stands 
as the gold standard for diagnosing ureteral stones in 
cases of severe flank pain in the emergency depart-
ment or hospital setting. However, some analyses did 
not incorporate such radiological imaging and instead 
employed plain ultrasound or radiography.
Arguably, the most pivotal methodological aspect 
concerns the therapeutic objective for renal colic 

There is substantial evidence supporting the effec-
tiveness of opioids, NSAIDs, metamizole, and acet-
aminophen when used as individual medications. 
However, it's important to acknowledge the frequent 
need for rescue therapy, often involving opioids.  
If a significant proportion of patients require rescue 
treatment, it's possible that at certain time points, 
the effects of the investigated drug combined with 
the rescue medication might become apparent.  
The exclusion of patients from the analysis after res-
cue therapy usage further complicates interpretation.
A high rate of rescue therapy administration sug-
gests that the proposed therapeutic approach is in-
adequate and requires modification, either by alter-
ing the treatment regimen or adjusting the dosing 
scheme. Our review lacks the capacity to definitively 
recommend any specific substance as the primary 
therapy option. Other analytical meta-analyses indi-
cate the superiority of NSAIDs over opioids and ac-
etaminophen in this context [77]. 
Nevertheless, opioids remain a viable choice as ei-
ther a first or second-line option, particularly when 
combined with NSAIDs, as they pose a minimal 
risk of adverse events. Concerns about severe re-
spiratory depression and drug dependency are less 
relevant when considering the treatment of acute 
pain in typically healthy patients. Notably, according  
to one meta-analysis, acetaminophen seems to ex-
hibit greater efficacy than opioids at 30 minutes  
in specific randomized controlled trials [78].
It is crucial to highlight that the aforementioned 
studies underscore the heightened potency, efficacy, 
and rapid action of combination therapies in compar-
ison to single-medication approaches. The success  
of combined analgesic treatments is well-established. 
Moreover, investigations into alternative medication 
combinations, such as desmopressin and clonidine, 
have demonstrated increased therapeutic efficacy 
without significant side effects. To achieve even 
more promising outcomes, further analysis should 
explore additional combination therapies, including 
the concurrent use of two analgesic agents and one 
antispasmodic medication. Notably, these combina-
tions have been underrepresented in RCTs.
Furthermore, the augmentation of standard ther-
apy with alternative approaches like nerve blocks  
or acupuncture has also exhibited enhanced effec-
tiveness. Acupuncture, in particular, has proven  
to be a swifter and more efficacious technique  
for diminishing pain intensity in cases of renal colic.  
The associated adverse events of these procedures 
are minimal; however, the limited availability  
of specialized practitioners poses a constraint. Nerve 
blocks have demonstrated greater potency compared 
to conventional methods of pain relief in renal colic 
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vs 12%). We propose that future studies present all 
data in a uniform manner for ease of future analyses. 
Additionally, achieving consensus on which outcomes 
hold clinical relevance is imperative.
Furthermore, many studies lacked detailed infor-
mation about rescue therapy, and patients receiving 
rescue analgesia were often excluded from the study. 
It's crucial to include patients requiring rescue ther-
apy in the final analysis as these instances should be 
considered treatment failures. Additionally, the final 
analysis sometimes omitted data on side effects ob-
served during therapy, or specific patient symptoms 
weren't adequately specified.

Conclusions

Frequent use of opioids as rescue medications 
in RCTs undermine their conclusions on effectiness 
of other therapeutics. Guidelines should promote 
a more adaptable use of combination therapy, includ-
ing opioids, based on pain severity. Novel research is 
essential to develop a swift and effective therapy for 
treating severe pain that doesn't necessitate the use 
of additional rescue medications.
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pain, which should be achieving a decrease in VAS 
(or a similar metric) to 0–1/10. The compilation  
and interpretation of results are often challenging 
due to instances where patients weren't entirely 
relieved of pain by the treatments under study.  
As a result, treatments were deemed successful 
based on potentially misleading criteria, such as  
a 3-point reduction or 50% decrease on the scale.
When authors present diverse outcomes in their man-
uscripts, differing conclusions may be drawn when 
focusing on specific parameters. For instance, in the 
study by Forouzanfar et al. [21], comparing ibupro-
fen with ketorolac using a ≥3-point drop in VAS at 30  
or 60 minutes, both medications might be perceived 
as equally effective (100% vs 100%). However, as-
sessing complete pain relief after 15 and 30 minutes 
could lead to the conclusion that both therapies are 
ineffective (0% vs 0% and 1.7% vs 10%, respectively). 
Nonetheless, pain score changes on the plot reveal  
a significant effect of both substances, albeit not rap-
idly – at 15 minutes, pain levels remained around 
5/10. Statistical tests indicated a significant advan-
tage for ibuprofen when considering score differences 
and their changes from baseline at 30 and 60 minutes. 
The authors based their conclusions on ibuprofen's 
faster pain reduction, mainly due to the substantial 
difference in the 3-point VAS drop at 15 minutes (92% 

1.	 Alelign T, Petros B. Kidney Stone Disease: 
An Update on Current Concepts. Adv Urol. 
2018: 3068365.

2.	 Juliebø-Jones P, Ulvik Ø, Æsøy M, Gjengstø 
P, Beisland C, Somani B. Mortality due  
to urolithiasis in England and Wales: 
updated findings from a national database 
over a 23-year period. Cent European  
J Urol. 2023; 76: 141-143.

3.	 Miah S, Gunner C, Clayton L, Venugopal S,  
Boucher NR, Parys B. Renal colic and 
childbirth pain: female experience versus 
male perception. J Pain Res. 2017:  
1553-1554.

4.	 Skolarikos A, Jung H, Neisius A. EAU 
guidelines on urolithiasis. Edn.  
presented at the EAU Annual Congress 
Milan 2023. ISBN 978-94-92671-19-6.  
EAU Guidelines Office, Arnhem,  
The Netherlands.

5.	 Motov S, Drapkin J, Butt M, Monfort R, 
Likourezos A, Marshall J. Pain management 
of renal colic in the emergency 
department with intravenous lidocaine. 
Am J Emerg Med. 2018; 36: 1862-1864.

6.	 Motov S, Drapkin J, Butt M, et al.  
Analgesic Administration for Patients  
with Renal Colic in the Emergency 
Department Before and After 
Implementation of an Opioid Reduction 
Initiative. West J Emerg Med. 2018; 19: 
1028-1035.

7.	 Payandemehr P, Jalili M, Mostafazadeh 
Davani B, Dehpour A. Sublingual 
buprenorphine for acute renal colic  
pain management: a double-blind, 
randomized controlled trial. Int J Emerg 
Med. 2014; 7: 1.

8.	 Eray O, Cete Y, Oktay C, et al. Intravenous 
single-dose tramadol versus meperidine 
for pain relief in renal colic. Eur J 
Anaesthesiol. 2002; 19: 368-370.

9.	 O'Connor A, Schug S, Cardwell H.  
A comparison of the efficacy  
and safety of morphine and pethidine  
as analgesia for suspected renal colic  
in the emergency setting. J Accid  
Emerg Med. 2000; 17: 261-264.

10.	 Jasani N, O'Conner R, Bouzoukis J. 
Comparison of hydromorphone  

and meperidine for ureteral colic.  
Acad Emerg Med. 1994; 1: 539-543.

11.	 Hosseininejad S, Amini Ahidashti H,  
Bozorgi F, et al. Efficacy and Safety  
of Combination Therapy with Ketorolac 
and Morphine in Patient with Acute 
Renal Colic; A Triple-Blind Randomized 
Controlled Clinical Trial. Bull Emerg 
Trauma. 2017; 5: 165-170.

12.	 Mozafari J, Masoumi K, Forouzan A,  
Motamed H, Saki M, Dezham M. 
Sublingual buprenorphine efficacy  
in renal colic pain relief: a randomized 
placebo-controlled clinical trial.  
Pain Ther. 2017; 6: 227-234.

13.	 Pathan SA, Mitra B, Straney LD, et al. 
Delivering safe and effective analgesia 
for management of renal colic in the 
emergency department: a double-blind, 
multigroup, randomised controlled trial. 
Lancet. 2016; 387: 1999-2007.

14.	 Zamanian F, Jalili M, Moradi-Lakeh M,  
Kia M, Aghili R, Aghili S. Morphine 
Suppository versus Indomethacin 
Suppository in the Management of Renal 

References



Central European Journal of Urology
224

Colic: Randomized Clinical Trial. Pain Res 
Treat. 2016; 2016: 4981585.

15.	 Ay M, Sebe A, Kozaci N, et al. Comparison 
of the analgesic efficacy of dexketoprofen 
trometamol and meperidine HCl in the 
relief of renal colic. Am J Ther. 2014; 21: 
296-303.

16.	 Safdar B, Degutis L, Landry K, Vedere S, 
Moscovitz H, D'Onofrio G. Intravenous 
morphine plus ketorolac is superior  
to either drug alone for treatment  
of acute renal colic. Ann Emerg Med. 
2006; 48: 173-181.

17.	 Wood VM, Christenson JM, Innes GD, 
Lesperance M, McKnight D. The NARC 
(nonsteroidal anti-inflammatory in renal 
colic) trial. Single-dose intravenous 
ketorolac versus titrated intravenous 
meperidine in acute renal colic:  
a randomized clinical trial. CJEM. 2000;  
2: 83-89.

18.	 al-Sahlawi K, Tawfik O. Comparative study 
of the efficacy of lysine acetylsalicylate, 
indomethacin and pethidine in acute  
renal colic. Eur J Emerg Med. 1996; 3: 
183-186.

19.	 Sandhu D, Iacovou J, Fletcher M, Kaisary A,  
Philip N, Arkell D. A comparison  
of intramuscular ketorolac and pethidine 
in the alleviation of renal colic. Br J Urol. 
1994; 74: 690-693.

20.	 Eidinejad L, Bahreini M, Ahmadi A,  
Yazdchi M, Thiruganasambandamoorthy V, 
Mirfazaelian H. Comparison of intravenous 
ketorolac at three doses for treating renal 
colic in the emergency department:  
A noninferiority randomized controlled 
trial. Acad Emerg Med. 2021; 28: 768-775.

21.	 Forouzanfar M, Mohammadi K, Hashemi B,  
Safari S. Comparison of Intravenous 
Ibuprofen with Intravenous Ketorolac  
in Renal Colic Pain Management; A Clinical 
Trial. Anesth Pain Med. 2019; 9: e86963.

22.	 Soylu A, Sarier M, Altunoluk B, Soylemez H,  
Baydinc Y. Comparison of the Efficacy  
of Intravenous and Intramuscular 
Lornoxicam for the Initial Treatment  
of Acute Renal Colic: A Randomized  
Clinical Trial. Urol J. 2019; 16: 16-20.

23.	 KandaSwamy G, Dhanasekaran A, 
Elangovan A, John B, Viswaroop B, 
Vedanayagam K. Randomized double 
blinded placebo controlled trial comparing 
diclofenac and piroxicam in management 
of acute renal colic and its clinical 
implications. Urol J. 2015; 12: 2069-2073.

24.	 Porwal A, Mahajan A, Oswal D, Erram S,  
Sheth D, Balamurugan S. Efficacy  
and tolerability of fixed-dose combination 
of dexketoprofen and dicyclomine 
injection in acute renal colic. Pain Res 
Treat. 2012; 2012: 295926.

25.	 Cevik E, Cinar O, Salman N, et al. 
Comparing the efficacy of intravenous 
tenoxicam, lornoxicam, and  
dexketoprofen trometamol  
for the treatment of renal colic.  
Am J Emerg Med. 2012; 30: 1486-1490.

26.	 Glina S, Damiao R, Afif-Abdo J, et al. 
Efficacy and safety of parecoxib  
in the treatment of acute renal colic:  
a randomized clinical trial. Int Braz J Urol. 
2011; 37: 697-705.

27.	 Altay B, Horasanli K, Sarica K, Tanriverdi O,  
Kendirci M, Miroglu C. Double-blind, 
placebo-controlled, randomized clinical 
trial of sublingual or intramuscular 
piroxicam in the treatment of renal colic. 
A comparative study. Urol Int. 2007; 79: 
73-75.

28.	 Fraga A, de Almeida M, Moreira-da-Silva V,  
et al. Intramuscular Etofenamate versus 
Diclofenac in the Relief of Renal Colic:  
A Randomised, Single-Blind, Comparative 
Study. Clin Drug Investig. 2003; 23:  
701-706.

29.	 Cohen E, Hafner R, Rotenberg Z, Fadilla M,  
Garty M. Comparison of ketorolac  
and diclofenac in the treatment of renal 
colic. Eur J Clin Pharmacol. 1998; 54:  
455-458.

30.	 Laerum E, Ommundsen O, Grønseth J, 
Christiansen A, Fagertun H. Intramuscular 
diclofenac versus intravenous 
indomethacin in the treatment of acute 
renal colic. Eur Urol. 1996; 30: 358-362.

31.	 Azizkhani R, Pourafzali S, Baloochestani E,  
Masoumi B. Comparing the analgesic 
effect of intravenous acetaminophen  
and morphine on patients with renal 
colic pain referring to the emergency 
department: A randomized controlled trial. 
J Res Med Sci. 2013; 18: 772-776.

32.	 Serinken M, Eken C, Turkcuer I, Elicabuk H,  
Uyanik E, Schultz C. Intravenous 
paracetamol versus morphine for renal 
colic in the emergency department:  
a randomised double-blind controlled trial. 
Emerg Med J. 2012; 29: 902-905.

33.	 Cenker E, Serinken M, Uyanık E. 
Intravenous paracetamol vs ibuprofen  
in renal colic: a randomised,  

double-blind, controlled clinical trial. 
Urolithiasis. 2018; 46: 369-373.

34.	 Al-Terki A, Hussain J, El-Nahas A, Aloumi A,  
Al-Asfoor M, Altamimi A. Parecoxib Vs 
Paracetamol for Treatment of Acute  
Renal Colic Due to Ureteric Calculi:  
A Randomized Controlled Trial. Urology. 
2021; 149: 76-80.

35.	 Pouraghaei M, Moharamzadeh P, 
Paknezhad S, Rajabpour Z,  
Soleimanpour H. Intranasal ketamine 
versus intravenous morphine for pain 
management in patients with renal  
colic: a double-blind, randomized, 
controlled trial. World J Urol. 2021;  
39: 1263-1267.

36.	 Sotoodehnia M, Farmahini-Farahani M, 
Safaie A, Rasooli F, Baratloo A. Low-dose 
intravenous ketamine versus intravenous 
ketorolac in pain control in patients with 
acute renal colic in an emergency setting: 
a double-blind randomized clinical trial. 
Korean J Pain. 2019; 32: 97-104.

37.	 Motamed H, Maleki Verki M. Intravenous 
Lidocaine Compared to Fentanyl in Renal 
Colic Pain Management; a Randomized 
Clinical Trial. Emerg (Tehran). 2017; 5: e82.

38.	 Soleimanpour H, Hassanzadeh K, Vaezi H, 
Golzari SE, Esfanjani RM, Soleimanpour M.  
Effectiveness of intravenous lidocaine 
versus intravenous morphine for patients 
with renal colic in the emergency 
department. BMC Urol. 2012; 12: 13.

39.	 Sánchez-Carpena J, Domínguez-Hervella F,  
García I, Gene E, Bugarín R, Martín A. 
Dexketoprofen Renal Colic Study Group. 
Comparison of intravenous dexketoprofen 
and dipyrone in acute renal colic.  
Eur J Clin Pharmacol. 2007; 63: 751-760.

40.	 Stankov G, Schmieder G, Zerle G, 
Schinzel S, Brune K. Double-blind study 
with dipyrone versus tramadol and 
butylscopolamine in acute renal colic pain. 
World J Urol. 1994; 12: 155-161.

41.	 Zolfaghari Sadrabad A, Azimi Abarghouei 
S, Farahmand Rad R, Salimi Y. Intravenous 
magnesium sulfate vs morphine sulfate  
in relieving renal colic: A randomized 
clinical trial. Am J Emerg Med. 2021; 46: 
188-192.

42.	 Ghafouri H, Abazarian N, Yasinzadeh M, 
Modirian E. Intravenous Paracetamol  
vs Intranasal Desmopressin for Renal  
Colic in the Emergency Department:  
A Randomized Clinical Trial. Pain Med. 
2020; 21: 3437-3442.



225
Central European Journal of Urology

43.	 Arhami Dolatabadi A, Memary E, Kariman H,  
Nasiri Gigloo K, Baratloo A. Intranasal 
Desmopressin Compared with Intravenous 
Ketorolac for Pain Management  
of Patients with Renal Colic Referring  
to the Emergency Department:  
A Randomized Clinical Trial. Anesth  
Pain Med. 2017; 7: e43595.

44.	 Safaie A, Tavoli M, Babaniamansour S,  
et al. Intravenous morphine plus  
ibuprofen or ketorolac versus intravenous 
morphine alone in reducing renal colic 
pain intensity in emergency department:  
A randomized, double-blind clinical  
trial. Turk J Emerg Med. 2022; 22:  
8-14.

45.	 Nazemian N, Torabi M, Mirzaee M. 
Atomized intranasal vs intravenous 
fentanyl in severe renal colic pain 
management: A randomized single-blinded 
clinical trial. Am J Emerg Med. 2020; 38: 
1635-1640.

46.	 Cordell WH, Wright SW, Wolfson AB, et al.  
Comparison of intravenous ketorolac, 
meperidine, and both (balanced analgesia) 
for renal colic. Ann Emerg Med. 1996; 28: 
151-158.

47.	 Hosseininejad SM, Jahanian F, Erfanian 
Irankar S, et al. Comparing the analgesic 
efficacy of morphine plus ketamine 
versus morphine plus placebo in patients 
with acute renal colic: A double-blinded 
randomized controlled trial. Am J Emerg 
Med. 2019; 37: 1118-1123.

48.	 Abbasi S, Bidi N, Mahshidfar B, et al. Can 
low-dose of ketamine reduce the need  
for morphine in renal colic? A double-blind 
randomized clinical trial. Am J Emerg Med. 
2018; 36: 376-379.

49.	 Esmailian M, Golshani K, Tavakolifard N, 
Amiri A. Effects of Adding Oral Clonidine  
to Standard Treatments on Pain Intensity 
of Patients with Acute Renal Colic:  
A Randomized Clinical Trial. Adv Biomed 
Res. 2022; 11: 28.

50.	 Masoumi K, Delirrooyfard A, Salehzadeh M.  
Comparison of the analgesic effects  
of haloperidol with or without morphine  
in patients with acute renal colic:  
A randomized double-blind clinical  
trial study. Am J Emerg Med. 2019; 37: 
1422-1427.

51.	 Esmailian M, Keshavarz M. Synergistic 
Effects of Citalopram and Morphine  
in the Renal Colic Pain Relief;  
a Randomized Clinical Trial. Emerg 
(Tehran). 2014; 2: 26-29.

52.	 Majidi A, Derakhshani F. Intravenous 
Magnesium Sulfate for Pain Management 
in Patients with Acute Renal Colic;  
a Randomized Clinical Trial. Arch Acad 
Emerg Med. 2019; 8: e5.

53.	 Jokar A, Cyrus A, Babaei M, et al. The Effect 
of Magnesium Sulfate on Renal Colic Pain 
Relief; a Randomized Clinical Trial. Emerg 
(Tehran). 2017; 5: e25.

54.	 Firouzian A, Alipour A, Rashidian  
Dezfouli H, et al. Does lidocaine  
as an adjuvant to morphine improve  
pain relief in patients presenting  
to the ED with acute renal colic?  
A double-blind, randomized controlled 
trial. Am J Emerg Med. 2016; 34:  
443-448.

55.	 Heydari F, Azizkhani R, Majidinejad S, 
Zamani M, Norouzian A. A comparative 
study of intranasal desmopressin  
and intranasal ketamine for pain 
management in renal colic patients:  
A randomized double-blind clinical trial. 
Clin Exp Emerg Med. 2023; [Epub ahead 
of print]. 

56.	 Lopes T, Dias J, Marcelino J, Varela J, 
Ribeiro S, Dias J. An assessment  
of the clinical efficacy of intranasal 
desmopressin spray in the treatment  
of renal colic. BJU Int. 2001; 87: 322-325.

57.	 Pricop C, Branisteanu D, Orsolya M, 
Puia D, Matei A, Checherita I. Sublingual 
desmopressin is efficient and safe  
in the therapy of lithiasic renal colic.  
Int Urol Nephrol. 2016; 48: 183-189.

58.	 Masoumi K, Asgari Darian A, Forouzan A,  
et al. The efficacy of intranasal 
desmopressin as an adjuvant in the acute 
renal colic pain management. Pain Res 
Treat. 2014; 2014: 320327.

59.	 Motov S, Fassassi C, Drapkin J, et al. 
Comparison of intravenous lidocaine/
ketorolac combination to either analgesic 
alone for suspected renal colic pain  
in the ED. Am J Emerg Med. 2020; 38: 
165-172.

60.	 Metry A, Fahmy N, Nakhla G, Wahba R, 
Ragaei M, Abdelmalek F. Lornoxicam  
with Low-Dose Ketamine versus Pethidine 
to Control Pain of Acute Renal Colic.  
Pain Res Treat. 2019; 2019: 3976027.

61.	 Togo K, Ono S, Matsui R, Watanabe J. 
Dexamethasone and ketorolac compare 
with ketorolac alone in acute renal colic:  
A randomized clinical trial. Am J Emerg 
Med. 2022; 62: 138-139.

62.	 Kariman H, Majidi A, Taheri S, Shahrami A,  
Hatamabadi H. Analgesic Effects  
of Inhalation of Nitric Oxide (Entonox)  
and Parenteral Morphine Sulfate  
in Patients with Renal Colic; A Randomized 
Clinical Trial. Bull Emerg Trauma. 2015; 3: 
46-52.

63.	 Yakoot M, Salem A, Yousef S, Helmy S. 
Clinical efficacy of Spasmofen® suppository 
in the emergency treatment of renal  
colic: a randomized, double-blind,  
double-dummy comparative trial.  
Drug Des Devel Ther. 2014; 8: 405-410.

64.	 Jones J, Giles B, Brizendine E, Cordell W.  
Sublingual hyoscyamine sulfate  
in combination with ketorolac 
tromethamine for ureteral colic:  
a randomized, double-blind, controlled 
trial. Ann Emerg Med. 2001; 37: 141-146.

65.	 Song SW, Kim K, Rhee JE, Lee JH, Seo GJ, 
Park HM. Butylscopolammonium bromide 
does not provide additional analgesia 
when combined with morphine and 
ketorolac for acute renal colic. Emerg Med 
Australas. 2012; 24: 144-150.

66.	 Fu W, Yao J, Li Q, et al. Efficacy and safety 
of parecoxib/phloroglucinol combination 
therapy versus parecoxib monotherapy  
for acute renal colic: a randomized, 
double-blind clinical trial. Cell Biochem 
Biophys. 2014; 69: 157-161.

67.	 Snir N, Moskovitz B, Nativ O, et al. 
Papaverine hydrochloride for the 
treatment of renal colic: an old drug 
revisited. A prospective, randomized  
study. J Urol. 2008; 179: 1411-1414.

68.	 Kaynar M, Koyuncu F, Buldu İ, et al. 
Comparison of the efficacy of diclofenac, 
acupuncture, and acetaminophen  
in the treatment of renal colic.  
Am J Emerg Med. 2015; 33: 749-753.

69.	 Zhang X, Liu X, Ye Q, at al. Acupuncture 
versus Lornoxicam in the treatment  
of acute renal colic: A randomized 
controlled trial. J Pain Res. 2021; 14:  
3637-3648.

70.	 Tu JF, Cao Y, Wang LQ, et al. Effect  
of adjunctive acupuncture on pain relief 
among emergency department patients 
with acute renal colic due to urolithiasis. 
JAMA Netw Open. 2022; 5: e2225735.

71.	 Beltaief K, Grissa MH, Msolli MA, et al. 
Acupuncture versus titrated morphine  
in acute renal colic: A randomized 
controlled trial. J Pain Res. 2018; 11:  
335-341.



Central European Journal of Urology
226

72.	 Seyhan A, Yılmaz E. Treatment of Renal 
Colic by Nerve Blockade with Lidocaine 
Versus Intravenous Dexketoprofen. J Coll 
Physicians Surg Pak. 2021; 31: 921-925.

73.	 Maldonado-Avila M, Del Rosario-Santiago M,  
Rosas-Nava JE, at al. Treatment of reno-
ureteral colic by twelfth intercostal nerve 
block with lidocaine versus intramuscular 
diclofenac. Int Urol Nephrol. 2017; 49: 
413-417.

74.	 Ayan M, Tas U, Sogut E, Suren M, 
Gurbuzler L, Koyuncu F. Investigating  
the effect of aromatherapy in patients  
with renal colic. J Altern Complement 
Med. 2013; 19: 329-333.

75.	 Irmak Sapmaz H, Uysal M, Taş U, et al.  
The effect of lavender oil in patients  
with renal colic: A prospective controlled 
study using objective and subjective 
outcome measurements. J Altern 
Complemen Med. 2015; 21: 617-622.

76.	 Güven S, Sönmez MG, Somani BK, et al.  
Current management of renal colic  
across Europe and its compliance  
to the European Association of Urology 
Guidelines on Urolithiasis: a survey  
from the European Section  
of Uro-technology, European Section  
of Urolithiasis, Young Academic  
Urologists study g. Cent European J Urol. 
2022; 75: 182-190.

77.	 Gu H, Luo J, Wu J, Yao Q, Niu Y, Zhang C.  
Increasing Nonsteroidal Anti-inflammatory 
Drugs and Reducing Opioids  
or Paracetamol in the Management  
of Acute Renal Colic: Based  
on Three-Stage Study Design  
of Network Meta-Analysis  
of Randomized Controlled Trials.  
Front Pharmacol. 2019; 10: 96.

78.	 Zhili X, Linglong C, Shuang J, Baohua Y.  
Comparing the analgesic effect  
of intravenous paracetamol with  
morphine on patients with renal  
colic pain: A meta-analysis of randomized 
controlled studies. Am J Emerg Med.  
2020; 38: 1470-1474. 


	_Hlk143875697
	_Hlk143877223

