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Piriformis syndrome is a common pain condition affecting the buttock and posterior 
hip with or without radiation to the leg. It is thought to be caused by prolonged con-
traction (spasm) or hypertrophy of the piriformis muscle, and it can account for up to 

6% of sciatica-like symptoms (1, 2). The most common presentation of piriformis syndrome 
is buttock pain overlying the wallet area that increases with sitting, which is frequently uni-
lateral or less commonly bilateral (3). This pain can significantly impact a patient’s quality 
of life. Suggested pathophysiology includes anatomical variations of the piriformis with or 
without hypertrophy or spasm, trauma, or pinching of the sciatic nerve caused by intramus-
cular course through the piriformis muscle or adjacent fibrous bands / accessory muscle 
slips (4, 5). 

Piriformis syndrome is diagnosed on the basis of clinical findings of buttock pain, sciatica 
symptoms and wallet area anesthesia and/or tenderness. The findings can be confirmed 
with cross-sectional techniques, particularly magnetic resonance imaging (6, 7). Piriformis 
syndrome is also diagnosed presumptively after workup has revealed no other sources of 
pain in the buttock, hip, and back. Magnetic resonance neurography (MRN) of the lumbo-
sacral plexus and pelvis has become an important tool for the diagnosis and evaluation of 
sciatic neuralgia and in guiding management with image-guided nerve blocks and mus-
cle injections (8). Recent studies using MRN for chronic lumbosacral and pelvic pain have 
shown impact of MRN in diagnostic thinking, management, and outcomes of such patients 

PURPOSE 
Piriformis syndrome is a common pain condition affecting the buttock and posterior hip with 
or without radiation to the leg, and management of the condition involves many treatments. In 
this study, we hypothesize that a CT-guided injection with botulinum toxin is more effective in 
providing pain relief than a CT-guided injection without Botox.

METHODS
Overall, 97 consecutive patients with piriformis syndrome presented for a CT-guided injection 
of the piriformis muscle and perineural injection of the sciatic nerve. After the injection, the pa-
tients received a visual analog scale pain log to record their pain level until the follow-up ap-
pointment. Values of p < 0.2 were considered as confounder and adjusted by inverse probability 
of treatment weighting (IPTW) via propensity score. The effect of botulinum toxin on 48-hour 
response and duration of response was tested using weighted chi-square test and weighted Ka-
plan-Meier analysis.

RESULTS
There was a total of 97 patients in the study, and 111 injections, as some patients had bilateral in-
jections. Patients in the Botox group had more 48-hour response than patients in the non-botuli-
num toxin group (p < 0.001 with IPTW, p = 0.005 without IPTW). Median pain-free survival was 30 
days for Botox group and 1 day for non-Botox group (p = 0.059 with IPTW, p = 0.10 without IPTW).

CONCLUSION
CT-guided injections with botulinum toxin for patients with piriformis syndrome are more likely 
to lead to a positive response and a longer duration of response than patients who receive a 
CT-guided injection without botulinum toxin. We hope that this study facilitates future prospec-
tive randomized blind trials for patients with suspected piriformis syndrome.
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(9, 10). In piriformis syndrome, the common 
findings on MRN include hypertrophied 
or atrophied piriformis muscles, accesso-
ry muscle slips, split sciatic nerve, and in-
creased signal or flattening / prominence 
of the sciatic nerve at the sciatic notch with 
or without increased signal in L5 and/or S1 
nerve roots (9). 

Initial management of piriformis syn-
drome includes physical therapy, heat, 
massage, anti-inflammatory medications, 
and behavioral modifications. However, if 
the pain remains uncontrolled, local an-
esthetic with steroid injection, surgery, or 
epidural injection have been reported to 
be effective in treatment (11–13). Onabot-
ulinum toxin A (Botox, Allergan) has been 
used historically for many disorders of ex-
cessive muscle contraction, spasticity, dys-
tonia, muscle pain, myofascial pain, and 
sacroiliac joint injections (14, 15). The use 
of Botox for injections in patients with pir-
iformis syndrome has shown positive re-
sults. Many small studies and case reports 
using ultrasound-guided injections have 
reported pain reduction and improvement 
in the quality of life after patients received 
Botox injections to the piriformis muscle 
(16, 17). Recently, CT-guided injections 
with Botox for piriformis syndrome has 
also shown pain reduction compared with 
baseline (6, 18). However, these studies 
were not comparative studies evaluating 
the efficacy of the injection with Botox 
versus without Botox. In addition, perineu-
ral injections of the sciatic nerve and how 
that may contribute to pain reduction in 
patients with piriformis syndrome have 
not been evaluated.

The aim of the study in patients with pir-
iformis syndrome was to determine wheth-
er a CT-guided injection of the piriformis 

muscle with Botox and a perineural injec-
tion of the sciatic nerve affect the patients 
differently than the injections without the 
administration of Botox. We hypothesized 
that a CT-guided injection with Botox is 
more effective in providing pain relief than 
a CT-guided injection without Botox, result-
ing in a positive incremental value.

Methods
This is a retrospective cohort study per-

formed following institutional review board 
approval, protocol number (STU 072013-
057). Patient inclusion was not randomized 
in two different groups and they received 
the two types of injections as part of their 
standard care management. For this retro-
spective evaluation, the informed consent 
was waived. 

Patients
A consecutive series of patients who 

presented from January 2014 to October 
2018 for a CT-guided injection of the piri-
formis muscle and perineural injection of 
the sciatic nerve were included. All patients 
must have had a diagnosis of piriformis 
syndrome on the basis of clinical findings 

and/or MRN imaging. Patients must have 
had both perineural injections of the sci-
atic nerve and piriformis muscle. Patients 
were excluded if they did not have clinic 
follow-up to evaluate symptoms after the 
injection (Fig. 1). Patient demographic data 
included sex, age, body mass index (BMI), 
presenting symptoms, physical examina-
tion findings, surgical history, and injection 
history. The final diagnosis of piriformis 
syndrome was made by history, physical 
examination, and MRN findings if they had 
undergone imaging. Prior clinic injections 
and other follow-up treatments like surgery 
and/or radiofrequency ablation (RFA) were 
also recorded.

MRN lumbosacral plexus protocol
The MRN lumbosacral plexus protocol 

was performed on a 3 T scanner (Achieva, 
Ingenia, Philips) using torso XL coil cou-
pled with spine coil elements (Table 1). It 
included two-dimensional, three-dime-
sional anatomic, and diffusion imaging se-
quences, and encompassed evaluation of 
the lumbosacral spine, lumbosacral plexus 
and peripheral nerves in the abdomen and 
pelvis. All included MRNs were read by mul-

Main points

•	 CT-guided injections with botulinum toxin 
(Botox, Allergan) for patients with piriformis 
syndrome are more likely to lead to a positive re-
sponse than CT-guided injections without Botox. 

•	 CT-guided injections with Botox for patients 
with piriformis syndrome are more likely to 
lead to a longer duration of response than 
patients who receive a CT-guided injection 
without Botox.

•	 We showed that median pain-free survival 
for the non-Botox group was 1 day versus 30 
days for the Botox group.

Figure 1. Patient selection flowchart detailing inclusion and exclusion criteria.

116 patients from January 2014 - October 
2018 received CT-guided injections of 
the sciatic nerve and piriformis muscle

5 patients excluded because of 
metastatic cancer around injection  
area, known neurologic deficits, or 
neuromuscular junction disorder

111 patients had a diagnosis of piriformis 
syndrome without other significant disorders

14 patients excluded because they did not 
have phone or clinic follow-up

97 patients (111 injections) fulfilled all 
criteria and were analyzed in the study



tiple fellowship-trained musculoskeletal 
radiologists with 2–8 years’ experience with 
MRN techniques and reporting. A systemat-
ic documentation of the findings had been 

performed in all the reports as a standard 
of care, which included findings of bone, 
spine, muscle, peripheral nerves, masses, 
and other visceral lesions.

CT-guided injection technique and 
follow-up

The injections were performed by mus-
culoskeletal fellows with direct supervision 
from a musculoskeletal radiologist or by the 
musculoskeletal radiologists themselves 
using a standardized template of proce-
dure as described in a previous article by 
Wadhwa et al. (19). The risks of the proce-
dure were explained in detail to the patient, 
and informed consent was obtained. The 
patient was placed on the CT gantry in the 
prone position. The piriformis muscle and 
the sciatic nerve were localized using CT 
guidance. The patient was then prepped 
and draped in the typical sterile fashion. Un-
der intermittent CT guidance, a 22-guage 
needle was directed towards the course of 
the sciatic nerve and a 20-gauge needle 
was directed into the piriformis muscle. Di-
lute non-ionic contrast (1–2 cc) was injected 
to confirm needle tip position. A 4:6:1 mix-
ture of 1% lidocaine, 0.5% bupivacaine, and 
100 units of Botox was injected into the pir-
iformis muscle. The patients without Botox 
only received 4:6 mixture of 1% lidocaine, 
0.5% bupivacaine into the piriformis mus-
cle. Both groups of patients received a 2:2:1 
mixture of 1% lidocaine, 0.5% bupivacaine, 
and 4 mg dexamethasone around the sci-
atic nerve.

After the injection, the patients received 
a visual analog scale (VAS) pain log to re-
cord their pain level until they had a fol-
low-up appointment with either the refer-
ring clinician or with the radiologist (Fig. 2). 
Patients received a telephone call from the 
staff 48 hours after the injection to follow 
up on their symptoms and any complica-
tions they may have had related to the pro-
cedure. At the clinic follow-up, the pain logs 
were reviewed by the clinician and scanned 
into the electronic health records. Clinic fol-
low-ups occurred at 1-month, 3-month, and 
6-month intervals, or as per the patient’s 
discretion if the pain returned earlier. At 
each clinic follow-up, patients self-reported 
the time when their pain recurred and this 
was documented in the electronic medical 
record. Some patients were lost during the 
clinic follow-up period.

Data evaluation
Responses to the CT-guided injections 

were defined based on published criteria 
and shown in Table 2 (20, 21). Responses 
were categorized into three groups: pos-
itive block, negative block, and possible 
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Figure 2. Patient visual analog scale for CT-guided injection.

Patient identification sticker

Instructions: please fill out for whichever side you had injected. Rate pain from 0-10 
on a 10 point scale. If you had both sides injected, fill out for each side independently 
(pain scores may be different side to side). If you have the tailbone or something else 
in the midline injected, simply fill out one side.

CT-guided injection or nerve block: pain record -

Left side

Pre-procedure pain level:

Post-procedure pain level:

30 min:

1 hours:

2 hours:

4 hours:

8 hours:

24 hours:

48 hours:

30 min:

1 hours:

2 hours:

4 hours:

8 hours:

24 hours:

48 hours:

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Pre-procedure pain level:

Post-procedure pain level:

Right side

Table 1. Imaging protocol and parameters for 3 T MRN of the lumbosacral plexus

Sequence TR (ms) TE (ms) Gap Turbo factor
Acquisition 

time
Voxel  
(mm)

FOV 
(mm)

Axial T1W 500 8 10% 8 4 min 39 s 0.6×0.6×4.0 330

Axial T2W SPAIR 4000 60 10% 7 6 min 13 s 1.0×1.0×4.0 330

3D coronal STIR 2000 78 0 100 8 min 1.5×1.5×1.5 380

Sagittal T2W spine 3500 120 10% 19 4 min 18 s 0.9×1.1×4.0 280

Axial T2W spine 3000 120 10% 27 4 min 19 s 1.0×1.0×5.0 110

Axial DTI 16100 54 0 b-values=0.600 5 min 3.5×3.5×5.0 331

MRN, magnetic resonance neurography; TR, repetition time; TE, echo time; FOV, field of view; T1W, T1-weighted; 
T2W, T2-weighted; SPAIR, spectral adiabatic inversion recovery; 3D, three-dimensional; STIR, short T1 inversion 
recovery; DTI, diffusion tensor imaging.
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positive block. Patient responses at 48 
hours were recorded as “positive” and “neg-
ative”. Follow-up time to pain-return or the 
last follow-up without pain were recorded. 

Statistical analysis
Age, BMI, pain level, duration of pain, sex, 

presence of buttock pain and back pain, pain 
meds, radiculopathy, FABER (flexion, abduc-
tion, external rotation test), FADIR (flexion, 
adduction, internal rotation test), previous 
trauma, prior clinic injection, prior imaging 
for problem muscle change, nerve change, 
split sciatic, number of CT injection, lateral-
ity were all recorded. Continuous variables 

and categorical variables were represented 
as median (Q1, Q3) (Q1, 25th percentile; Q3, 
75th percentile) and count (percentage) re-
spectively. Wilcoxon-Mann-Whitney tests 
and chi-square tests were used to test the 
difference between Botox to identify poten-
tial confounders. When testing categorical 
variables, levels with too few counts were 
combined when appropriate. p values < 
0.2 were considered as confounder and ad-
justed by inverse probability of treatment 
weighting (IPTW) via propensity score. 

The effect of Botox on 48-hour response 
and duration of response was tested using 
weighted chi-square test and weighted Ka-

plan-Meier analysis. For the pain-free surviv-
al analysis, all patients who were not initially 
pain-free were excluded. P value < 0.05 was 
considered statistically significant. All analy-
ses were done under SAS 9.4 (SAS institute).

Results
There was a total of 97 patients in the 

study, and 111 injections, as some patients 
had bilateral injections. Table 3 summarizes 
the patient characteristics, history, physical 
exam findings, and imaging findings. In the 
study, 84 patients (87%) presented with 
buttock pain, 56 patients (58%) presented 
with back pain, and 83 patients (86%) had 
symptoms of radiculopathy. Also, 55 pa-
tients (57%) had prior clinic injections, and 
82 patients (85%) received an MRN prior to 
the CT-guided injections. Of the 82 patients 
who received an MRN, 18 (22%) showed 
ipsilateral piriformis hypertrophy (asym-
metrical enlargement relative to the unaf-
fected side) and 35 (43%) showed ipsilateral 
piriformis atrophy (asymmetrically smaller 
on the affected side with or without fatty 
infiltration). Finally, 67 patients (82%) had 
ipsilateral sciatic nerve hyperintensity and 
14 patients (17%) showed ipsilateral split 
sciatic. Proportion of having Botox before 
and after propensity score weighting are 
shown in Fig. 3. 

All variables were comparable between 
Botox and non-Botox group, back pain, but-
tock pain, FABER, FADIR, previous trauma 
and prior clinic injection had p  <  0.2 and 
were considered as possible confounders.

The response to injection after the first 
CT-guided injection was evaluated. Figs. 
4 and 5 show MRN and CT-guided injec-
tion images of two patients in the study. 
Patients in the Botox group had more 48-
hour response than patients in the non-Bo-
tox group (p < 0.001 with IPTW, p = 0.005 
without IPTW) (Table 4). Median pain-free 
survival for Botox group was 30 days (95% 
CI: 4–90 days) and was 1 day (95% CI, 1–14 
days) for non-Botox group (p = 0.059 with 
IPTW, p = 0.10 without IPTW). Fig. 6 shows 
the graph for the pain-free survival analysis.

None of the patients had any complica-
tions from the procedure documented at 
their last follow-up.

Discussion
Piriformis syndrome is a common pain 

condition involving the buttock and pos-
terior hip that frequently affects a patient’s 
quality of life. Symptoms are aggravat-

Table 2. Definition of responses to the CT-guided injection of sciatic nerve and piriformis muscle.

Positive block – must meet 
all 3 criteria

•	 Decrease in pain score of 50% within the first 24 hours after the 
injection

•	 Response sustained at 48 hours after the injection

•	 No increase in pain over the first 48 hours

Negative block •	 Decrease in pain of less than 2 points on the VAS scale

•	 Pain worsened after the injection

Possible positive block •	 Does not meet all 3 criteria of “positive block”

•	 Delayed pain relief starting more than 24 hours after injection

•	 Decrease in pain level not sustained for 48 hours, but there was an 
initial drop in pain score

•	 Not a significant drop in pain score, but there was a decrease of 
more than 2 points

Figure 3. Proportion of patients having Botox injection for their first CT-guided injection before and 
after propensity score weighting (IPTW, inverse probability of treatment weighting; FABER, flexion, 
abduction, external rotation test; FADIR, flexion, adduction, internal rotation test).

without IPTW

Prior clinic injection?

First botox? No

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Yes

Sample proportion

Previous trauma?

FADIR

FABER

Buttock pain?

Back pain?

with IPTW
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Figure 4. a–e. A 57-year-old female presenting 
with buttock pain and back pain and diagnosed 
with left piriformis syndrome. She received 
an injection with Botox and had a positive 
response. Coronal 3D inversion recovery 
turbo spin-echo (IR TSE) image (a) shows 
asymmetrically hyperintense left sciatic nerve 
(thick arrow) at the sciatic notch compared to 
normal right sciatic nerve (thin arrow). Coronal 
maximum intensity projection (MIP) DTI image 
(b=600 s/mm2) (b) shows hyperintense left 
sciatic nerve. Axial T1-weighted image (c) shows 
left piriformis hypertrophy. CT-guided injection 
(d) with Botox and contrast of the left piriformis 
muscle. CT-guided injection (e) into the sciatic 
nerve (black arrow) showing the needle tip (thin 
white arrow), and the contrast (thick white arrow).

d

a

e

b c

Figure 5. a–e. A 78-year-old female presenting 
with buttock pain and back pain and diagnosed 
with left piriformis syndrome. She received an 
injection without Botox and had a negative 
response. Coronal 3D IR TSE image (a) shows 
normal signal of the sciatic nerves. Coronal 
MIP DTI image (b=600 s/mm2) (b) shows no 
enhancement of the sciatic nerves. Axial 
T1-weighted image (c) shows left piriformis 
hypertrophy. CT-guided injection (d) without 
Botox of the left piriformis muscle. Post-injection 
image (e) of the sciatic nerve (black arrow) and 
medication mixture (white arrow).

d

a

e

b c
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ed when in the sitting position with hip 
flexion, adduction, and internal rotation. 
Piriformis syndrome is a diagnosis of ex-
clusion, and a combination of history, phys-
ical examination, and imaging findings are 
needed before the diagnosis can be made. 
In our study, the majority of patients pre-
sented with buttock pain (87%), back pain 
(58%), and radiculopathy (86%). As noted 
in a review article by Hopayian et al. (22), 
these frequencies fall within the range doc-
umented by many other studies regarding 
piriformis syndrome. MRN imaging was 
performed in 85% of patients before they 
received the CT-guided injection. Of the 
patients who had an MRN, only 4 did not 
have any nerve or muscle changes as not-
ed in the report. Previous studies have re-
ported abnormal imaging in the setting of 
piriformis syndrome (23, 24) and our results 
validate such findings.

Initial therapy for piriformis syndrome 
involves conservative options like physical 
therapy, massages, heat therapy, and an-
ti-inflammatory medications. In our study, 
all of our patients had undergone conser-
vative treatment options before receiving 
CT-guided injections. About 43% of the 
patients had received prior clinic injections 
through various pain clinics with no suc-
cess. We had more success as our injections 
were done under CT guidance and presum-
ably since, we also injected the perineural 
area around the sciatic nerve in all cases. At 
our institution, we perform the injections 
for piriformis syndrome under CT guid-
ance, because it offers soft tissue contrast, 
which assists in differentiating vessels from 
nerves (19). In addition, it is less operator 
dependent than ultrasound. Even though 
patients are exposed to ionizing radiation 
during a CT-guided injection as opposed 
to an MRI-guided injection, the use of the 
MRI is limited by availability, time, and cost 
constraints.

This retrospective study confirms our 
hypothesis that a CT-guided injection us-
ing Botox is more effective for pain relief. 
In our study, 61% of injections with Botox 
led to a positive response while only 32% 
of injections without Botox led to a posi-
tive response, which meant a reduction in 
pain score of 50% within the first 24 hours 
after the injection, sustained response 48 
hours later, and no increase in pain over 
the first 48 hours. A prior study has shown 
that CT-guided injection of the piriformis 
muscle with Botox improved pain in 35% of 
patients at 4 weeks and in 65% of at 8 weeks 

Table 3. Patient characteristics separated based on whether or not they received an injection with 
Botox

 Without Botox (n=41) With Botox (n=70) p

First injection age (years), median (IQR) 54 (44–63) 53 (41–65) 0.71

BMI (kg/m2), median (IQR) 25 (22–27) 25 (22–28) 0.92

Pain level, median (IQR) 8 (7–9) 8 (7–9) 0.80

Duration of pain (years), median (IQR) 2.5 (1–4) 2 (1.5–3) 0.69

Sex, n (%) 0.95

   Female 26 (63.41) 44 (62.86)

   Male 15 (36.59) 26 (37.14)

Buttock pain, n (%) 0.060

   No 2 (4.88) 12 (17.14)

   Yes 39 (95.12) 58 (82.86)

Back pain, n (%) 0.073

   No 23 (56.1) 27 (38.57)

   Yes 18 (43.9) 43 (61.43)

On pain medications, n (%) 0.73

   No 25 (60.98) 45 (64.29)

   Yes 16 (39.02) 25 (35.71)

Radiculopathy, n (%) 0.69

   No 7 (17.07) 10 (14.29)

   Yes 34 (82.93) 60 (85.71)

FABER positive, n (%) 0.13

   No 32 (78.05) 45 (64.29)

   Yes 9 (21.95) 25 (35.71)

FADIR positive, n (%) 0.19

   No 38 (92.68) 59 (84.29)

   Yes 3 (7.32) 11 (15.71)

Previous trauma, n (%) 0.064

   No 30 (73.17) 61 (87.14)

   Fall 7 (17.07) 7 (10)

   Motor vehicle accident 3 (7.32) 2 (2.86)

   Cancer 1 (2.44) 0 (0)

Prior clinic injection, n (%) 0.19

   No 21 (51.22) 27 (38.57)

   Yes 20 (48.78) 43 (61.43)

Muscle changes, n (%) 0.58

   No 21 (51.22) 32 (45.71)

   Hypertrophy 12 (29.27) 26 (37.14)

   Atrophy 8 (19.51) 12 (17.14)

Nerve changes, n (%) 0.95

   No 15 (36.59) 26 (37.14)

   Yes 26 (63.41) 44 (62.86)

Split sciatic, n (%) 0.62

   No 35 (85.37) 62 (88.57)

   Yes 6 (14.63) 8 (11.43)

IQR, interquartile range; BMI, body mass index; FABER, flexion, abduction, external rotation test; FADIR, flexion, 
adduction, internal rotation test.



while there was no response in any of the 
patients who received only dexamethasone 
and lidocaine (18). In that study by Yoon et 
al. (18), the injection was directed solely to 
the piriformis muscle, and there was no in-
jection to the perineural area of the sciatic 
nerve. Another study showed no difference 
in patients who received only local anes-
thetics versus local anesthetic plus corti-
costeroids (23). Fanucci et al. (6) showed a 
87% rate of pain relief in patients with piri-
formis syndrome who received a CT-guided 
injection with Botox; however, they did not 
compare with patients who received an in-
jection without Botox.

In our study, we showed that median 
pain-free survival for the non-Botox group 
was 1 day versus 30 days for the Botox 
group, a significant difference. Many oth-
er studies have shown sustained effects of 
Botox for many weeks after the piriformis 
muscle injection (6, 12, 18). Due to the ret-
rospective nature of our study, many pa-

tients were lost after the 48 hours follow-up 
and did not return to clinic. We were unable 
to serially follow many patients and could 
only record their last follow-up results. In 
addition, chronic pain syndromes are mul-
tifactorial and since many of them had 
failed prior injections in clinic, these were 
complex patients and a psychological com-
ponent cannot be denied. Comprehensive 
evaluation of psychological component in a 
prospective study could shed greater light 
on these patients with piriformis syndrome. 

Some limitations of the study include its 
retrospective nature. The prescription of 
Botox was not randomized, which could 
have introduced potential confounders. 
While we were not able to identify any 
confounding variables through our data 
collection, it is still possible that they exist, 
so causation is not available. In addition, 
patients self-reported the response, so it is 
subject to reporting bias. The patients did 
have knowledge of whether Botox was ad-

ministered to them which can further bias 
the result. Our study can only draw correla-
tions and will facilitate further prospective 
randomized blinded trials. Finally, piriformis 
syndrome is a multifactorial diagnosis and 
difficult to say with certainty that a patient 
has piriformis syndrome. Our diagnosis was 
based on clinical history, physical exam, 
and imaging findings.

In future, prospective randomized blind 
trials for patients with suspected piriformis 
syndrome could compare the pain response, 
range of motion and overall quality of life im-
provements to injections with and without 
Botox. There is a significant need to conduct 
this trial as piriformis syndrome is a debilitat-
ing disease greatly affecting patients’ quality 
of life and ability to perform everyday activ-
ities. We hope that our study will facilitate 
future trials for piriformis syndrome.
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Figure 6. Pain-free survival analysis comparing patients who received Botox to patients who did not 
receive Botox in the injection. 

Time (days)

0 30 60 90 120 150 180 210 240 270

No Yes Censored

Pa
in

-fr
ee

 s
ur

vi
va

l

1.0

0.8

0.6

0.4

0.2

0.0

Table 4. Response of the CT-guided piriformis muscle injection with or without Botox

Without Botox (n=41), n (%) With Botox (n=70), n (%) p

First injection response

0.005
Negative 8 (19.51) 12 (17.14)

Possible positive 20 (48.78) 15 (21.43)

Positive 13 (31.71) 43 (61.43)
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