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Objective: To compare the analgesic efficacy and safety of acupuncture and lornoxicam in 
acute renal colic (ARC).
Design, Setting, Participant: A randomized, double-blind, parallel-controlled, single- 
centered trial was conducted at Susong County People’s Hospital from October 2019 to 
November 2020. Eighty-four patients with ARC were randomly divided into lornoxicam 
group (Group L) and acupuncture group (Group A). Group A was treated with acupuncture at 
Sanyinjiao (SP6), Yinlingquan (SP9) and normal saline, and Group L was treated with sham 
acupuncture at SP6, SP9 and lornoxicam.
Main Outcome Measures: Visual analogue scale (VAS) scores and adverse reactions such 
as nausea and dizziness were recorded within 5, 10, 15, 20 and 40 minutes after treatment. 
The main outcome of this study was the short-term effective (STE) rate, the secondary 
outcome was the onset time, and the safety index was incidence of adverse reactions.
Results: A total of 80 patients completed this study, including 41 patients (21 males and 20 
females) in Group L and 39 patients (21 males and 18 females) in Group A. Group 
A exhibited lower scores versus group L after treatment (P < 0.05). The overall STE of 
group L was 61.00% (25/41), significantly lower than group A [84.62% (33/39)] (P < 0.001). 
There was no difference in the incidence of adverse reactions between group A [2.6% (1/39)] 
and group L [7.3% (3/41)] (P = 0.616). The ordered logistic regression analysis showed 
patients receiving acupuncture therapy are more likely to be cured [OR = 2.887, 95% CI: 
(1.190, 7.000), P = 0.019].
Conclusion: Acupuncture at SP6, SP9 and intramuscular injection of lornoxicam can 
effectively and safely relieve ARC, but the former has faster and better analgesic effect. 
Moreover, the incidence of adverse reactions was similar between the two treatments. This 
acupuncture therapy is recommended as a complementary therapy for ARC.
Keywords: acupuncture, lornoxicam, renal colic, analgesia

Introduction
The worldwide incidence of kidney stones is 114 to 720 per 100,000, with a prevalence 
of 1.7% to 14.8%, and this prevalence is increasing year by year.1 The ongoing 
challenge of growing members of kidney stone disease (KSD) has been proven to 
link to global warming, with a major component, rising temperature, contributing to 
a 24–84% increase in stone presentation as well as an increase of 1.6 to 2.2 million 
urolithiasis cases over a lifetime in the United States by 2050.2 KSD results in huge 
medical bills–for example, a total cost of £190–324 million in an acute or surgical 
treatment caused by upper tract stones in the UK, equivalent to the cost of prostate and 
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bladder cancer combined in 2018.3 Acute renal colic (ARC) 
is a common complication of renal-ureteral calculi,4 causing 
7–9% of all emergency department visits, excluding trauma 
patients.5 Pain relief is the primary goal with non-steroidal 
anti-inflammatory drugs (NSAIDs) recommended as first- 
line treatment for patients with an acute stone episode.4 

Beyond that, adverse events of NSAIDs such as nausea, 
vomiting, and even allergic reactions, kidney failure, or 
gastrointestinal bleeding may offset the benefit–an utmost 
concern raised by health-care officials.6 In addition, opioids, 
alpha blockers, spasmodic drugs, and surgery are also recom-
mended to treat ARC,4,7 but opioids drugs may have some 
adverse reactions and abuse problems,6,8,9 and surgery is 
very expensive.10

Previous studies have ascertained that acupuncture is 
effective in chronic pain relief, superior to placebos,11,12 

with improved patient satisfaction, lower costs, and fewer 
adverse reactions.13 However, insufficient evidence from 
sparse data of acupuncture’s effect on ARC lead to 
a growing demand for relevant RCTs. Therefore, we con-
ducted a rigorous RCT that compared the efficacy and 
safety of acupuncture versus lornoxicam, an NSAID with 
analgesic property, in ARC.14,15

Materials and Methods
Trails Design
A randomized, double-blind, parallel-controlled, single- 
centered trial was designed and conducted to assess the 
efficacy and safety of acupuncture versus lornoxicam in 
ARC treatment. Patients diagnosed as ARC at our hospital 
from October 2019 to November 2020 were recruited. The 
study protocol was consistent with the Declaration of 
Helsinki and has been approved by the Ethics Committee 
of Susong County People’s Hospital (Ethics Number: 
2019-001A) and registered at Chinese Clinical Trial 
Registry (http://www.chictr.org.cn), the registration ID is 
ChiCTR1900026517. We have the patient’s written con-
sent that any information should be kept as anonymous as 
possible.

Drugs and Acupuncture Needle Involved 
in the Trail
1. Lornoxicam for injection, drug specifications: 8mg/ 
ampoule, Yangtze River Pharmaceutical Group Co., LTD. 
National Medicine Permission Number (NMPN): 
H20080329; 2. 0.9% Normal saline for injection, drug speci-
fication: 100mL/bottle, CR Double-Crane Pharmaceutical 

Co., LTD. National Medicine Permission Number (NMPN): 
H61020015; 3. Aseptic acupuncture needle, specification 
0.16mm*100mm, Taixing Tianhe Medical Instrument Co., 
LTD. Producing Certificate of Jiangsu Province Food & 
Drug Administration: No. 2013-0073.

Participants
Inclusion Criteria
Patients were included in our study if they (i) were male or 
female of ureteral calculi confirmed by ultrasonography, KUB 
(kidney-ureter-bladder), or CT (computed tomography), (ii) 
aged 18 to 75 years, (iii) had no prior or ongoing history of 
analgesics use before the visit, (iv) had a visual analog scale 
(VAS) score of ≥3 at baseline; (v) wounds, ulcers, varicose 
veins, and other factors affecting the efficacy evaluation were 
undetectable at the acupoints. Patients signed the informed 
consent form before entering the study.

Exclusion Criteria
Patients were excluded if they fulfilled the following cri-
teria: (i) ureteral stricture or deformity; (ii) renal colic 
caused by a steinstrasse after extracorporeal shock wave 
lithotripsy; (iii) unstable vital signs, for example, septic 
shock; (iv) unable to cooperate with treatment due to 
mental illness or cognitive impairment; (v) pregnant and 
menstruating women; (vi) allergic to NSAIDs; (vii) active 
gastrointestinal ulcer/bleeding; (viii) needle sickness, coa-
gulation and fibrinolysis disorder, long-term anticoagulant, 
sedative, analgesic, or antidepressant therapy; (ix) other 
conditions unsuitable for an entry into the study, as defined 
by the researcher.

Interventions
Acupoint Selection and Operation Specification
The name and location of acupoints in this study were 
referenced to the Nomenclature and Location of 
Acupuncture Points described in the national GB/ 
T12346-2006 acupoint standard. Acupuncture procedures 
were implemented per GB/T21709.20-2009 Standardized 
Manipulations of Acupuncture and Moxibustion - Part 20: 
Basic Techniques of Filiform Needle. Two acupoints, 
Sanyinjiao (three yin intersection, SP6) and Yinlingquan 
(yin mound spring, SP9) were selected for acute pain relief 
in patients with ARC. SP6 is located on the medial side of 
the lower leg, 3 cun (cun means “body cun” or “finger- 
breadth cun” or “proportional unit of body”. Patients put 
the index finger, middle finger, ring finger and little finger 
together, take the striation of the second knuckle of the 
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middle finger as the reference line, and the width of the 
four fingers as 3 cun.) superior to the prominence of the 
medial malleolus in a depression close to the medial crest 
of the tibia. SP9 is located on the medial side of the lower 
leg, at an angle formed by the medial condyle of the tibia 
and the posterior border of the tibia.

Treatments
Participants in the control (lornoxicam group, group L) and the 
treatment groups (acupuncture group, group A) received lor-
noxicam (8 mg) and isovolume normal saline injections into 
the gluteus maximus, respectively. Acupoints were covered by 
self-adhesive skin electrodes after disinfection for blinding. 
The converted electrodes not only play a role in shielding, but 
also play a role in fixing acupuncture needles for sham acu-
puncture, which appears to be real acupuncture. For the 
patients in group A, needles were vertically inserted into 
bilateral SP6 and SP9 acupoints, up to 1 cun under the skin, 
and the acupuncturist manipulated the needles until patients 
had intensive deqi feeling (sour, numb, swelling up, or 

painful). For group L, the acupuncturist only needed to touch 
skin with the tip of the needle to make patients feel acupunc-
ture sensation without penetrating their skin (Figure 1). After 
20 min of needle retention, a standard bandage was applied to 
each acupoint for all patients in both groups.

Outcomes
The primary outcome of this trial included short-term out-
comes (STE). The secondary outcomes were onset time 
and the frequency of adverse events.

STE
The VAS scores were assessed at the outset of acupuncture 
therapy and 40 min after the treatment. Patients self-reported 
the pain intensity score on a 10-cm scale from 0 (painless) to 
10 (unbearable pain). The pain relief rate (PRR) was calcu-
lated as follows: PRR ¼ VAS0min� VAS40min

VAS0min

� �
� 100%.

Based on PRR values, therapeutic efficacy was graded 
into four levels: grades A (cure), B (markedly effective), 
C (effective), and D (ineffective). Grade A (PRR = 100%) 

Figure 1 Schematic diagram of acupuncture and sham acupuncture. (A) sham acupuncture model; (B) conceptual diagram of acupuncture and sham acupuncture, 1: needle; 
2: self-adhesive medical electrode; 3: skin; (C) Model case.
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was defined as the complete disappearance of pain in the 
kidney or ureter after 40 min of acupuncture therapy. 
Grades B (75%≤PRR<100%) referred to significant pain 
relief after the treatment. Grade C (50%≤PRR<75%) was 
rated in a case of pain improvement following acupuncture 
treatment. Patients reporting a nonsignificant amelioration 
were classified into grade D (PRR <50%). STE was eval-
uated by the ratio of patients with satisfactory results 
(grades A, B, and C) to the total participants.

Onset Time
The time to onset was indirectly reflected by counting the 
number of patients with satisfactory results (grades A, B, 
or C) at 0–5, 6–10, 11–15, 16–20, 21–40 min intervals and 
the number of cases without efficacy response after more 
than 40 min of treatment.

Safety Evaluation
All adverse reactions reported during the trial were 
recorded by a specially trained nurse. The safety of acu-
puncture was assessed by the frequency of adverse events.

Sample Size
The response rate of lornoxicam for ARC was 75%,15 and 
the response rate of acupuncture was estimated to be 90%. 
Our significance level was α= 0.05, and the power of the 
trial was 0.1 (β), δ was defined as a difference in the 
response rate between groups A and L.

The sample size was calculated using the following 
formula:

N ¼ π0 1 � π0ð Þ
uα þ μβ

δ

� �2 

π0= 75%, π1 = 90% δ= π1- π0= 0.15%, µ0.1= 1.282, µ0.05 = 
1.645, N = 71.3≈72

Concerning a drop-out rate of no more than 20%, only 
84 patients (42 in each group) were ultimately included in 
our study.

Randomization, Allocation Concealment 
and Blinding
All participants were stratified by sex and randomly 
assigned to either group by a blind, independent statisti-
cian. Random numbers were generated with RV. 
UNIFORM generator in SPSS 25.0 and mapped to pre-
defined number ranges (1–42 for female patients and 43– 
84 for male patients). All random numbers were allocated 
to group A and L by using Visual Binning instruction 

according to the number size, with 21 male and 21 female 
patients in each group. Then the statistician made 
a random number table with three lines. The first line is 
the sequence number of enrolled patients, the second line 
is the generated random number that corresponded to the 
sequence number, and the third line is the grouping iden-
tification, with “A” represents the acupuncture group and 
“L” represents the lornoxicam group. Then the statistician 
made enrollment cards with random numbers and treat-
ment methods and sequentially concealed in opaque envel-
opes marked 1–84, to an out-patient physician for patient 
recruitment. Female or male patients who meet the inclu-
sion criteria were randomly selected from envelopes num-
bered 1–42 or numbered 43–84, respectively. Eligible 
participants were asked to send their envelopes to the 
acupuncturist who determined the treatment based on the 
number in the envelope.

Patients were blinded to the treatment plan. The per-
forming acupuncturist was neither blinded to the treatment 
nor allowed to participate in the follow-up and statistical 
analysis. The nurse who recorded VAS scores was also 
blinded to the treatment. Acupuncture procedures were 
manipulated by the same acupuncturist, followed by the 
assessment by an independent nurse to avoid bias.

Statistical Methods
Continuous variables following normal distribution were 
expressed as mean ± standard deviation (SD), while 
those with a non-normal distribution as median (IQR). 
Independent-sample T-test or Mann–Whitney U-test was 
employed to compare the differences between two 
groups, and the rank-sum test was used to compare 
data before and after the treatment in each group. 
Categorical variables were described as frequencies (or 
percentages), and differences between groups were ana-
lyzed using the chi-square test or Wilcoxon test. All 
data were processed using SPSS version 25.0 (SPSS 
Inc., Chicago, IL, USA).

Results
Initially, 143 ARC patients were recruited in this study, 
and 59 were excluded according to the eligibility criteria, 
of whom 34 declined participation, 17 did not fulfill the 
inclusion criteria, and 8 had a history of analgesic use 
before the visit. There were 84 participants eligible for 
analysis. During the study, two females in group A and 
one in group L dropped out as they discontinued VAS 
assessments. Another female with an intense fear of 
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acupuncture manipulation was ruled out from group 
A. Finally, 39 patients (21 males and 18 females) in 
group A and 41 (21 males and 20 females) in group 
L were included (Figure 2).

Comparison of Clinical Characteristics 
Between the Acupuncture versus 
Lornoxicam Groups
There were no statistically significant differences in gender, 
age, body temperature, pulse rate, systolic blood pressure 
(SBP), stone size and location, and the degree of hydrone-
phrosis between groups A and L (P > 0.05) (Table 1A). 
However, diastolic blood pressure (DBP) in group L was 
markedly higher than that in group A (P = 0.041). This 
might be attributed to the limited statistical power caused by 
the small sample size, without impacts on final results.

Thirty-seven cases (46.25%) presented with calculi in 
the left ureter and 43 (53.75%) had right ureter stones. 
Cases of lower ureteric stones occupied 58.75% (47/80) of 
all participants, followed by the upper ureteric stone (23/ 
80, 28.75%) and the middle ureteric stone (10/80, 

12.50%). Despite five cases (6.25%) with no hydronephro-
sis, different degrees of hydronephrosis were detectable in 
most participants at admission. Among them, 85% (68/80) 
exhibited mild hydronephrosis, 8.75% (7/80) moderate 
hydronephrosis, and severe hydronephrosis was undetect-
able (Table 1B and C).

Details of underlying conditions of 9 cases (23.08%) in 
group A and 7 (17.07%) in group L incorporated hyperten-
sion, diabetes, coronary heart disease, and others. Ureteric and 
renal stones confirmed by either CT scan or ultrasonography 
were found in 16 patients (41.03%) in group A and 11 
(26.83%) in group L. There were 3 patients combined with 
renal cysts and one with bladder stones in group L, 2 with 
renal cysts and 3 with teratoma, pleural effusion, and hepatic 
cysts, respectively, in group A (Supplementary Table 1).

Correlation Analysis of VAS Score on 
Admission
Multiple linear regression was used to analyze the correla-
tion between admission VAS score and gender, stone loca-
tion, stone size and degree of hydronephrosis. The results 
showed that taking lower ureteral calculi, no hydronephrosis 

Figure 2 Patient enrolment flow chart.
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and female patients as reference, upper or middle ureteral 
calculi, mild or moderate hydronephrosis, male patients had 
no effect on admission VAS score (P > 0.05), and stone size 
had no effect on admission VAS score (P > 0.05) (Table 2).

Lower VAS Scores After Acupuncture 
Therapy
The baseline VAS scores were the same between the two 
groups (P = 0.957). Participants in groups A and 
L reported significantly lower VAS scores at 5, 10, 15, 
20, and 40 min post-treatment versus baseline scores 
(P < 0.001). Group A exhibited lower scores versus 
group L at 5, 10, 15, 20, and 40 min post-treatment 
(P < 0.05) (Table 3 and Figure 3).

STE is Improved After Acupuncture 
Therapy
According to the 4-grade outcome assessment, 7 cases 
(17.95%) were rated as grade A, 21 (53.85%) were 

grade B, 5 (12.82%) were grade C, and 6 (15.38%) 
were grade D in the group A. Therefore, the overall 
STE of acupuncture was 84.62% (33/39). However, 
only 2 cases (4.88%) were graded as “cure”, 19 
(46.34%) as “markedly effective”, 4 (9.76%) as “effec-
tive”, and 16 (39.02%) as “ineffective” in group L. The 
overall STE of lornoxicam was 61.00% (25/41), signifi-
cantly lower than group A (P = 0.000). The grading of 
each group was summarized in Table 4.

Faster Onset of Pain Relief Provided by 
Acupuncture
As a result, 89.70% (35/39) and 92.30% (36/39) of 
patients in group A responded within 15 and 40 min, 
respectively, versus 21.95% (9/41) and 60.98% (25/41) 
in group L. There were statistically significant differ-
ences between the two groups (P = 0.000), indicating 
a faster onset of pain relief delivered by acupuncture 
(Table 5).

Table 1 Baseline Characteristics of Both Groups

A Gender, Age, Stone Size, Vital Signs Between Two Groups

Acupuncture Group (n=39) Lornoxicam Group (n=41) Z/t P

Sex (Male/Female) 21/18 21/20 / 0.814

Age (year) 47.95±11.07 49.00 (41) −0.472 0.637
Stone Size 5.16±1.71 4.50 (2.40) −1.298 0.194

T (°C) 36.50±0.19 36.50 (0.40) −0.794 0.427

P 79 (31) 79 (46) −1.440 0.150
SBP (mmHg) 130 (10) 130 (11) −0.678 0.498

DBP (mmHg) 79.08±4.07 82 (10) −2.048 0.041

B Stone Position Between Two Groups

Group Stone Position Total Z P

Left Right

Upper Middle Lower Upper Middle Lower

Acupuncture 10 (25.64%) 3 (7.69%) 8 (20.51%) 5 (12.82%) 1 (2.56%) 12 (30.77%) 39 (100%) −1.087 0.277
Lornoxicam 2 (4.88%) 3 (7.32%) 11 (26.83%) 6 (14.63%) 3 (7.32%) 16 (39.02%) 41 (100%)

Total 12 (15.00%) 6 (7.50%) 19 (23.75%) 11 (13.75%) 4 (5.00%) 28 (35.00%) 80 (100%)

C Hydronephrosis Degree Between Two Groups

Group Hydronephrosis Degree Total Z P

No Hydronephrosis Mild 
Hydronephrosis

Moderate 
Hydronephrosis

Acupuncture 3 (7.69%) 33 (84.62%) 3 (7.69%) 39 (100%) −0.679 0.497

Lornoxicam 2 (4.88%) 35 (85.37%) 4 (9.76%) 41 (100%)

Total 5 (6.25%) 68 (85.00%) 7 (8.75%) 80 (100%)
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Related Factors on the Efficacy of 
Acupuncture
The effect grade was taken as dependent variable, and the 
treatment method, stone size and stone location were taken as 
independent variables for ordered Logistic regression analysis. 
The Omnibus test result shows the model was meaningful 
(P = 0.048). The results indicated the size of the stone 
[OR = 0.529, 95% CI: (0.191, 1.463), P = 0.529] and the 
location of the stone [comparison between upper and lower 
ureter: OR =1.918, 95% CI: (0.707, 5.206), P = 0.201, com-
parison between middle and lower ureter: OR = 2.219,95% CI: 
(0.556,8.858), P = 0.259)] were no significant correlation 
between acupuncture efficacy. The treatment method is the 
only factor affecting the short-term effective rate of patients. 
Patients receiving acupuncture therapy had a greater chance of 
being cured [OR = 2.887, 95% CI: (1.190, 7.000), P = 0.019] 
(Supplementary Table 2).

Safety Comparison Between 
Acupuncture versus Lornoxicam
Adverse reactions in group L consisted of nausea (2 
cases) and dizziness (1 case) post-treatment, which 

completely disappeared after bed rest. One patient in 
group A reported frequent urination after acupuncture, 
whose condition was spontaneously relieved 2 hours 
later. The frequency of adverse reactions was 2.6% in 
group A and 7.3% in group L. There was 
a nonsignificant difference between the two groups 
(P = 0.616).

Outcomes of Patients in Group A and 
Group L
In group A, 6 patients (15.38%) had spontaneous stone 
expulsion, 10 patients (25.64%) were discharged after 
conservative treatment, and 23 patients (58.97%) 
received extracorporeal shock wave lithotripsy, ureteral 
stents, or transurethral ureteroscopic lithotripsy. In the 
group L, there were 1 (2.44%), 8 (19.51%) and 32 
(78.05%) patients with these three outcomes, respec-
tively. There was no statistically significant difference 
between the two groups (P = 0.074) (Supplementary 
Table 3).

Table 2 Correlation Analysis of VAS Score on Admission with Gender, Stone Size and Hydronephrosis Degree

Parameter Standardized Coefficients t P 95.0% CI for B Collinearity Statistics

B Tolerance VIF

(Constant) 18.697 0.000 7.179 8.893

Stone size −0.012 −0.089 0.929 −0.097 0.088 0.716 1.397

Upper ureter (Ref.)

Lower ureter −0.040 −0.291 0.772 −0.425 0.317 0.672 1.488
Middle ureter −0.223 −1.604 0.113 −0.991 0.107 0.669 1.495

No hydronephrosis (Ref.)
Moderate hydronephrosis 0.266 1.471 0.146 −0.219 1.452 0.396 2.526

Mild hydronephrosis 0.263 1.540 0.128 −0.142 1.109 0.442 2.261

Male (Ref.)

Female 0.035 0.290 0.772 −0.267 0.358 0.913 1.095

Table 3 VAS Score Difference Between the Two Groups After Treatment

Group VAS0min VAS5min VAS10min VAS15min VAS20min VAS40min

Acupuncture 8.00 (1.2) 3.00 (3)a 3.00 (2)a 2.00 (2)a 2.00 (2)a 2.00 (2)a

Lornoxicam 8.10 (0.9) 7.00 (1)a 7.00 (2.3)a 6.00 (2)a 5.00 (4)a 2.00 (5)a

Z −0.054 −5.714 −5.899 −5.486 −4.411 −2.232

P 0.957 <0.001 <0.001 <0.001 <0.001 0.026

Note: aP < 0.05 (Compare VAS at different time points in the same group, Z is not given).
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Discussion
Research Design Innovation
Acupuncture is a unique form of traditional Chinese med-
icine that has been ubiquitously used as a well-tolerated 
and effective source for pain relief, and numerous acu-
puncture studies have been published since the 1970s.16 

However, the efficacy of acupuncture in the treatment of 
ARC is currently lacking in evidence-based medical evi-
dence, mainly due to the lack of high-quality randomized 
controlled clinical trials. First, there is a lack of exact 
description of random method, allocation concealment 
and blinding method in study design. Secondly, the types 
and methods of use of the control drugs are not recom-
mended in the guidelines. For example, intravenous infu-
sion of morphine was used as the control group in the 
recent study of Beltaief et al,17 while Chen and Li18 chose 
intramuscular injection of Fortanodyn as the control group. 

Third, there were few trials with placebo acupuncture, 
which will lead to different psychological expectations of 
patients due to different treatment, and may also lead to 
bias in VAS score during follow-up. Finally, the selection 
of complex acupoints and the manipulation of acupuncture 
at specific points require a long period of training, which 
limits the promotion of acupuncture therapy.17–19 In our 
study, acupuncture offered a rapid, robust analgesic effect 
in ARC, superior to lornoxicam. Manipulations at SP6 and 
SP9 in the lower legs were an easy job without pro-
nounced adverse reactions. All these unfold the feasibility 
of acupuncture for acute pain. In addition, intramuscular 
administration of lornoxicam was used as a positive con-
trol in this study for the following three reasons: (1) EAU 
(European Association Of Urology) Guidelines recom-
mend NSAIDs as the first choice for ARC;4 (2) There is 
no difference in the efficacy of intramuscular 

Figure 3 VAS scores of the two groups after treatment. 
Notes: — Acupuncture group. ——— Lornoxicam group.

Table 4 Comparison of Short-Term Efficacy Between the Two Groups

Group Grade Total Z P

A (Cured) B (Markedly Effective) C (Effective) D (Ineffective)

Acupuncture 7 (17.95%) 21 (53.85%) 5 (12.82%) 6 (15.38%) 39 (100%) −3.903 <0.001
Lornoxicam 2 (4.88%) 19 (46.34%) 4 (9.76%) 16 (39.02%) 41 (100%)

Total 9 (11.25%) 40 (50.00%) 9 (11.25%) 22 (27.5%) 80 (100%)
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administration of lornoxicam and intravenous administra-
tion of lornoxicam for ARC.14 Third, intramuscular injec-
tion of NSAIDs in the treatment of ARC can have more 
lasting analgesic effect and fewer adverse reactions.20 

Finally, the ideal sham acupuncture must meet two main 
criteria: on the one hand, there is no or only a small 
specific effect, on the other hand, there is no difference 
or high similarity between other aspects, allowing the 
successful implementation of blind method.21 A meta-ana-
lysis has shown that non-penetrating acupuncture at non- 
acupoints or acupoints are more suitable for sham 
acupuncture.11 In order to avoid different mental expecta-
tions of patients for different therapies, we chose non- 
penetrating acupuncture at acupoints as sham acupuncture 
therapy.

Efficacy and Safety of Treatment
Acute renal colic is one of the most severe pain. Sasmaz 
and Kirpat found that the pain level was independent of 
stone size.22 In addition, 11% of patients had no hydrone-
phrosis at the time of acute presentation, and 71% pre-
sented with mild hydronephrosis,23 only severe 
hydronephrosis was significantly related to stone size.24 

In our study, 6.25% of patients had no hydronephrosis, 
85% had mild hydronephrosis, and no patients with severe 
hydronephrosis. Our multiple linear regression analysis 
indicated that the VAS score at admission was independent 
of stone size, hydronephrosis degree and gender, which 
was generally consistent with the conclusion of previous 
studies.

In this study, the VAS score of patients receiving 
acupuncture at all time points was lower than that of the 
control group, and the final short-term effective rate was 
also higher than that of the control group. Orderly logistics 
analysis indicated that the treatment method was the only 
factor affecting the efficacy, and the probability of patients 
receiving acupuncture being cured was about 2.9 times 
higher than that receiving lornoxicam. In addition, the 
acupuncture effect was significantly faster than that of 

lornoxicam and could be rapidly activated within 10 min-
utes. This may be due to the following reasons: on the one 
hand, acupuncture analgesia may exert analgesic effect 
through opioid system and non-opioid system, which is 
a complex and rapid neurohumoral immune reaction.25 On 
the other hand, lornoxicam reduces prostaglandin synth-
esis via inhibiting cyclo-oxygenase 2 (COX-2) to exert an 
analgesic effect, and increases in plasma dynorphin and β- 
endorphin levels to inhibit spinal pain sensation will only 
be possible through at least 5 days of lornoxicam 
administration.26 Therefore, acupuncture is superior to 
lornoxicam in relieving pain. All these indicate that acu-
puncture of SP6 and SP9 is a rapid and effective treatment 
for ARC.

The time of spontaneous expulsion of ureteral calculi 
was about 17 days,27 and the probability of spontaneous 
expulsion of calculi of different sizes and positions was 
different. The spontaneous expulsion rates of calculi 
<5mm, 5–7mm and >7mm were 89%, 49% and 29%, 
respectively. The spontaneous removal rates of calculi in 
upper, middle and lower ureteral segments were 52%, 70% 
and 83%, respectively.28 In this study, six patients in group 
A had spontaneous stone expulsion after treatment, while 
only one in group L. Although there was no statistical 
difference (P=0.074), it seems that acupuncture at SP6 
and SP9 can promote the expulsion of ureteral stones, 
which requires further study.

It has been reported that about 1% of patients experience 
adverse reactions due to receiving analgesics when treating 
acute renal colic.27 However, adverse reactions caused by 
acupuncture are extremely rare, and the estimated probabil-
ity of serious adverse reactions (such as nausea, syncope, 
and strong emotional reactions) is only 1.3‰.29 In this 
study, both lornoxicam and acupuncture showed good 
safety. Although three patients in the group L had adverse 
reactions of nausea and dizziness, these adverse reactions 
were very mild and resolved spontaneously without any 
intervention. Moreover, one patient in group A reported 
frequent urination after acupuncture, and this symptom 

Table 5 Comparison of Onset Time Between the Two Groups

Group Onset Time Total Likelihood 
Ratio

P

0–5min 6–10min 11–15min 16–20min 21–40min >40min

Acupuncture 22 (56.41%) 10 (25.64%) 3 (7.69%) 0 (0.00%) 1 (2.56%) 3 (7.69%) 39 (100%) 65.574 <0.001

Lornoxicam 0 (0.00%) 2 (4.88%) 7 (17.07%) 10 (24.39%) 7 (17.07%) 15 (36.59%) 41 (100%)
Total 22 (27.50%) 12 (15.00%) 10 (12.50%) 10 (12.50%) 8 (10.00%) 18 (22.50%) 80 (100%)
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was relieved 2 hours later. We speculate that this condition 
is related to enhanced ureteral and bladder contraction or 
stone removal by acupuncture stimulation. Although there 
are no direct reports that acupuncture at SP6 and SP9 can 
promote ureteral contraction, Yi et al reported that acupunc-
ture at SP6, Shuidao (ST28), Epangxian III (MS4) and 
Zusanli (ST36) can improve the maximal cystometric capa-
city, maximal flow rate, and bladder compliance of patients 
after total hysterectomy.30 Animal experiment has also 
shown that acupuncture at Weizhong (BL40), SP6 and 
SP9 can increase the intravesical pressure and bladder ade-
nosine triphosphate (ATP) content in rabbits with acute 
urinary retention.31 Finally, it should be noted that acupunc-
ture of SP6 is prohibited for pregnant women, because it is 
important to note that acupuncture is contraindicated for 
pregnant women because SP6 stimulation may also lead to 
miscarriage.32

Potential Mechanisms of Treatment 
Effectiveness
Despite dilatation, extension, and spastic activity of ureter 
in acute ureteric calculus obstruction, molecular research 
has revealed enhanced local release of inflammatory med-
iators, such as prostaglanin F2α (PGF2α) and 5-hydroxy-
tryptamine (5-HT), and bradykinin synthesis, subsequently 
increasing renal intrapelvic pressure, resulting in severe 
and unbearable renal colic.33–35 Although myogenic fac-
tors are essential in the control of ureteral peristalsis, 
sympathetic and parasympathetic nerves also play a role 
in this process. Ureteral contraction can be enhanced by 
via activating α1-adrenergic, muscarinic, purinergic, hista-
mine H1 receptors on ureteric smooth muscle cells as well 
as increased substance P, 5-HT levels cohesively, and the 
ureter is dilated through activating β2/3-receptors and his-
tamine H2 receptors and upregulating endothelial oxide 
and prostaglandin E1, E2 expressions.35 These mechan-
isms may be both the cause of renal colic and the effect of 
acupuncture.

The acupuncture analgesia mechanism is associated 
with nerve activity, body-fluid exchange, and endocrine 
regulation.25 Preexisting evidence shows that acupuncture 
manipulation can mitigate pain via promoting mast cell 
(MC) degranulation and ATP/adenosine, IL-10, and opioid 
peptide release, stimulating P2XRs (purinergic ligand- 
gated cationic channels) and A1R (adenosine A1 receptor), 
and mechanical sensitive membrane channels such as 
ASIC3 (acid-sensing ion channel 3) and TRPV (transient 

receptor potential vanilloid 1), and downregulating pro- 
nociceptive receptor expression in peripheral neurons.25,36 

Glial cell activation, resulting from signaling activation in 
the spinal cord by acupuncture manipulations, can be 
inhibited by downregulating the chemokine CX3CL1 
(XC chemokine ligand) expression and upregulating the 
expression of anti-inflammatory IL-10. Glial cell inhibi-
tion may further reduce the release of tumor necrosis 
factor (TNF)-α, IL-1β, IL-6, prostaglandins E2, and other 
pain-related substances.37 In terms of the roles of the 
central nervous system, acupuncture provides analgesic 
relief via activating the periaqueductal gray (PAG), ante-
rior cingulate cortex (ACC), rostral ventromedial medulla 
(RVM), and hippocampus to release β-endorphins and 
other central analgesic substances.25,37,38 Studies have 
shown that acupuncture of Sanyinjiao and Zusanli can 
reduce the expression of cyclooxygane-2 (COX-2) and 
the synthesis of prostaglandin E2 (PGE2) in spinal cord 
in animal models of nerve pain, and its analgesic effect is 
significantly better than celecoxib.39 Acupuncture at Hegu 
point and Sanyinjiao can relieve labor pain by increasing 
the expression of κ -opioid receptor and Prodynorphin 
protein in spinal cord, and thereby increasing the concen-
tration of serum Dynorphin.40

Intersegmental neuronal connectivity is a determinant 
of specific acupoint-organ correlation.41 SP9 and SP6 are 
paired-acupoints for pain relief in urinary obstruction, 
including ARC, through dredging the meridians.42,43 

Anatomically, ureter receives branches from T11-L2 and 
S2-4 nerve fibers,44 and branches from L4-S1 nerves are 
located in SP6 acupoint.45 Branches around SP9 are inner-
vated by the tibial nerve. Therefore, it is speculated that 
SP6 and SP9 stimulation exert a potent analgesic effect via 
signal transduction from the tibial nerve to the correspond-
ing spinal cord segments and brain regions.

Limitations of This Study
Our study has the following limitations. It was a single- 
center study with small sample size and insufficient objec-
tive measurements like serum or urinary substance 
P levels, due to limited funds. The 40-min observation is 
not long enough to examine the maintenance of efficacy of 
acupuncture and may underestimate the therapeutic effect 
of lornoxicam. Moreover, it is well known that there is no 
optimal type of sham acupuncture design.21 Therefore, 
although we had made some efforts in the blind method, 
it is not a recognized method and needs to be verified by 
more samples. Our sham acupuncture runs the risk of 
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being identified by patients because it does not penetrate 
the skin. Furthermore, administration of normal saline to 
gluteus maximus as a control for lornoxicam remains to be 
improved as we found some patients to feel pain in injec-
tion area, although it was bearable. Finally, whether acu-
puncture can reduce hospitalization rates, costs and 
hospitalization days remains to be further assessed.

Conclusion
We found that acupuncture at SP6 and SP9 delivers a better 
therapeutic effect on ARC versus lornoxicam, which is worthy 
of recommendation in emergencies as such, particularly when 
analgesics do not work or patients are allergic to these drugs. 
The underlying stone passage and pro-peristaltic function of 
acupuncture at SP6 and SP9 need further validations.
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