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Background
Piriformis syndrome presents as pain in the low back, buttock, 
groin, and/or posterior thigh due to excessive contraction of 
the piriformis muscle irritating the sciatic nerve [1-13]. It 
predominantly is reported to occur in the middle-aged and in 
women [7,14]. Diagnosis of piriformis syndrome is established 
using palpation, special tests, and/or local anesthetic and steroid 
injection [5, 15-17]. Once diagnosed, conservative treatment 
involving physical therapy, lifestyle modifications, non-steroidal 
anti-inflammatory agents, other medications, and psychotherapy 
are usually effective [18]. If those are not successful in alleviating 
piriformis syndrome, interventional strategies may be indicated. 
One such intervention is botulinum toxin type A (Botox) injections 
[2,19-21]. 

Botox injection accuracy influences both treatment effectiveness 
and the risk of sciatic nerve sensorimotor nerve block. 
Consequently, a number of injection guidance modalities have 
been proposed. These guidance modalities seek to mitigate the 
possibility of complications due to the location and size of the 
piriformis muscle and the proximity of neurovascular structures 
[22]. Those that have been described include CT, MRI, ultrasound, 
fluoroscopy, electrical stimulators, or electromyogram guidance 
[2,19,23-25]. This clinic employs a sacral technique with palpation 
and fluoroscopy guidance of their Botox injections. Our aim is to 
ascertain the effectiveness of this technique by retrospectively 
determining the rate at which patients who receive these injections 
experience a 50% or greater improvement in their piriformis 
syndrome pain.

Materials and Methods
This study is a retrospective chart review. In total, the charts of 12 
patients who received an aggregate of 46 Botox injections were 
reviewed for inclusion in this study. We excluded four injections 
due to lack of visual analog scale (VAS) or percent improvement 
information. Analysis was performed on data from the 12 patients 
and 42 injections.

Patients were included if they had presented to our pain center 
within the past three years with evidence of piriformis tenderness 

upon physical exam. Additional inclusion criteria included two 
or more of the following: pain with the FAIR test, low back or 
buttock pain, pain with palpation of the piriformis muscle, or 
pain radiating down the leg without radiographic evidence of 
radiculopathy. Eligible subjects then had to have received at 
least one Botox injection to the piriformis muscle as part of their 
treatment regimen. Those that progressed to this level of treatment 
had to have had a prior diagnostic response to treatment with 
steroid piriformis injections (20 mg of Triamcinolone, 2 ml 1% 
lidocaine, 2 ml of 0.25% bupivacaine) via a sacral approach. A 
diagnostic response was defined as having at least a fifty percent 
reduction in pain and improvement in function anywhere between 
three hours and several weeks following treatment.

Therapeutic response to Botox was also assessed. Per manufacturer 
guidelines, a patient was defined as failing treatment only if they 
had had three injections without a diagnostic response [26]. 
Patients who obtained a diagnostic response following either their 
first, second, or third round of Botox injection were considered to 
be therapeutic responders.

Description of Injection Technique
All procedures were performed per sterility standards. The patients 
were placed, draped, and prepped in the prone position on a 
fluoroscopy table. The medial inferior aspect of the sacroiliac joint 
was visualized using the fluoroscope. It served as a landmark. The 
lateral angle of the sacrum was palpated for use as a landmark as 
well. The needle was inserted down to this point and then retracted 
2-3 cm. Once in position, the needle was angled 45 degrees 
laterally and 45 degrees caudad; going down 2-5 mm farther than 
the previous depth depending on patient size. Location of the 
piriformis was then confirmed via fluoroscopy using ISOVUE-200. 
Once the piriformis muscle was visualized, 100 units of Botox 
was injected in 10-15 unit increments into the Piriformis muscle 
followed by a mixture of 2mL of 0.25% bupivacaine and 2 mL of 
1% Lidocaine. 

Data Analysis
Pre- and post-procedure VAS scores and percent improvement 
were evaluated. Statistical analysis was performed using the 
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Wilcoxon rank-sum test for ordinal dependent variables (change 
in VAS scores) and the Chi-squared test for nominal dependent 
variables (number of patients who achieved a diagnostic response). 
P values < 0.05 were considered significant. Values are presented 
as averages ± standard deviation. 

Results
The medical records of five men and seven women were analyzed 
for this study. Mean age was 62.3 ± 14.6. Mean BMI was 25.7 ± 5.42 
(Table 1). 

Table 1: Study Demographics
Men Women Age BMI Steroid 

Injections
Botox 

Injections
5 7 62.3 ± 14.6 25.7 ± 5.42 2.17  ± 0.84 3.83 ± 3.43

The patients received an average of 2.17 ± 0.84 steroid piriformis 
injections for a total of 26 piriformis injections prior to transitioning 
to Botox (Table 1). Of those 26 injections, 84.6% (22) resulted 
in a diagnostic response or a 50% or better improvement (Figure 
2). Patients on average experienced a significant (P<0.05) 65.6% 
± 70.8 improvement in their piriformis pain relative to baseline 
immediately following their injection (Figure 1). Twenty-three 
of these injections had adequate follow-up information for 
analysis. Follow-ups were scheduled for three weeks following 
the injection. Of those that reported visual analog scale data, 
21.7% of the injections resulted in a lingering diagnostic response 
at that juncture(Figure 2). On average, patients reported to have 
improved by 9.89% ± 36.9 relative to baseline at their follow-up 
visit (Figure 1). This finding was not significantly different from 
baseline (P: 0.074).

Figure 1: A total of 26 steroid piriformis injections and 42 Botox 
injections had VAS data at the time of injection. A total of 23 
steroid piriformis injections and 28 Botox injections had VAS data 
at the time of follow-up. The average reduction in pain at the time 
of injection was 65.6% ± 70.8 and 69.3% ± 36.6 for the steroid and 
Botox injections respectively. At follow-up, pain level was 9.89% 
± 36.9 and 34.6% ± 36.9 less than baseline for steroid and Botox 
respectively. Average reduction in pain was found significant 
using Wilcoxon rank-sum test for both steroid and Botox at the 
time of injection and for Botox at the time of follow-up (P<0.05)
Significant findings are indicated by *. Error bars are presented as 
standard deviation.

The twelve patients analyzed then went on to receive a total of 
46 Botox injections in treatment of their piriformis syndrome. 
On average, patients had received 3.83 ± 3.43 Botox injections 
at the time of analysis (Table 1). Forty-two of those injections 
had sufficient information for analysis. Overall, 73.8% (31) of 
those injections resulted in a diagnostic response or a 50% or 
greater improvement(Figure 2). Patients reported an average 
improvement of 69.3% ± 36.6 immediately following their Botox 
injections (Figure 1). The percent improvement in VAS scores was 
significant (P: 0.00). Information for twenty-eight injections were 
available at follow-up. Follow-ups were scheduled for four weeks 
following injection. Of those that reported visual analog scale 
data, 32.1% of the injections resulted in a lingering diagnostic 
response at that juncture (Figure 2). On average, patients reported 
to have significantly improved (P<0.05) by 34.6% ± 36.9 relative 
to baseline at their follow-up visit (Figure 1).

Using a Chi-squared test, it was determined that there was no 
statistically significant difference between the number of Botox 
injections that resulted in a diagnostic response and the number of 
steroid piriformis injections that resulted in a diagnostic response. 
This finding applied to both the immediate VAS data (P: 0.300) 
and the follow-up data (P: 0.412). No adverse effects from the 
Botox injections were reported.

   

Figure 2: A total of 26 steroid piriformis injections and 42 Botox 
injections had VAS data at the time of injection. A total of 23 
steroid piriformis injections and 28 Botox injections had VAS data 
at the time of follow-up. 84.6% of steroid injections and 73.8% 
of Botox injections resulted in a diagnostic response at the time 
of injection. 21.7% of steroid injections and 32.1% of Botox 
injections resulted in patients still reporting a 50% or greater 
reduction in pain relative to baseline at the time of their follow-
up. There was no significant difference between steroid and Botox 
injections as determined using a Chi-squared test (p>0.05). Error 
bars are presented as standard deviation.

Ten of the patients studied experienced a therapeutic response 
to their Botox regimen. Eight of those experienced that response 
after the first injection. One met the criteria only after receiving 
a second injection. An additional one experienced that response 
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only after receiving a third injection. One patient never met the 
criteria for a therapeutic response after four injections and was 
considered to have failed the protocol. One patient was excluded 
from consideration here because they did not meet the criteria nor 
had they received three or more injections. Overall, 90.9% of the 
patients who received Botox injections experienced a therapeutic 
response (Figure 3).

Figure 3: A total of ten patients (90.9%) had a therapeutic 
response to their series of Botox injections. Eight of those patients 
(72.7%) met this criterion after their first injection. One additional 
patient (9.09%) met this criterion after two injections. One 
additional patient (9.09%) met this criterion after three injections. 
One patient (9.09%) never achieved a therapeutic response after 
four injections. One patient was not considered because they did 
not have a diagnostic response nor did they have three or more 
injections.

Concomitant treatments were reported to have occurred in 
conjunction with the injections. Patients reported physical therapy 
(2 instances), acupuncture (1 instance), Lidoderm patches (2 
instances), aquatherapy (1 instance), ibuprofen (1 instance), 
TENS unit (2 instances), a multidisciplinary pain therapy regimen 
(1 instance), and osteopathic manipulation therapy (1 instance) 
whilst receiving injection treatments. Nine of the Botox injections 
occurred in conjunction with trigger point injections.

Discussion
The present study sought to explore sacral approach fluoroscopy 
guided Botox injections as treatment for piriformis syndrome. Our 
data suggests that treating piriformis syndrome in this manner may 
be efficacious for our patients. Piriformis syndrome presents as 
pain in the low back, buttock, groin, and/or posterior thigh due 
to excessive contraction of the piriformis muscle irritating the 
sciatic nerve [2-13, 27]. Treatment modalities aim to relax this 
contraction. Conservative treatments that accomplish this include 
physical therapy, lifestyle modifications, non-steroidal anti-
inflammatory agents, other medications, and psychotherapy [18]. 
Interventional strategies, including the corticosteroid with local 
anesthetic injections employed in this study, aim to lessen the 
irritation by decreasing inflammation in the area and temporarily 
stopping piriformis spasms. Botox has been shown to similarly 
influence muscle contraction.

The mechanism of action of Botox is to inhibit release of 
acetylcholine from peripheral cholinergic, motor, and autonomic 
nerve endings contributing to marked reduction in muscle spasms. 
The toxin may also have antinociceptive mechanisms [10, 21,28-
30]. These features of Botox have been taken advantage of to 
alleviate pain associated with various conditions both dependent 
and independent of excessive muscle contractions [27,31]. Other 
studies include Piriformis syndrome as a condition that can be 
successfully treated with Botox [2,19-21]. Our study aims to add 
to this evidence of its efficacy.

Prior studies into Botox utilized various guidance techniques 
for their injections. CT, MRI, ultrasound, fluoroscopy, electrical 
stimulators, and electromyogram guidance have all been shown 
to result in safe and effective administration of Botox [2, 19, 
23-25]. To our knowledge, however, no prior study illustrates 
the effectiveness of administering Botox by a sacral approach 
using fluoroscopy guidance. This methodology has been shown 
efficacious by a previous study for guiding steroid piriformis 
injections [32]. We hypothesized that performing Botox injections 
in this manner would be effective as well.

Our twelve study subjects underwent an average of 2.17 ± 0.84 
standard piriformis injections prior to receiving treatment using 
Botox. Previous studies indicated that patients should find relief 
using this modality as treatment for piriformis syndrome [5]. As 
anticipated, these injections resulted in significant decreases in 
pain for our patients. A diagnostic response was achieved 84.6% of 
the time. On average, patients experienced a significant (P<0.05) 
65.6% ± 70.8 decrease in their piriformis pain relative to baseline 
immediately following their injection. At follow-up, 21.7% of 
injections resulted in a lingering diagnostic response. On average, 
patients experienced 9.89% ± 36.9 less pain at this juncture. These 
findings affirmed steroid piriformis injections as an effective 
treatment modality for piriformis syndrome.

Our twelve study subjects underwent an average of 3.83 ± 3.43 
Botox injections following treatment with steroid piriformis 
injections. Overall, 73.8% of Botox injections resulted in a 
diagnostic response. Patients reported a significant (P: 0.00) average 
improvement of 69.3% ± 36.6 immediately following injection. At 
follow-up, 32.1% of the injections resulted in a lingering diagnostic 
response. On average, patients reported to have significantly 
improved (P<0.05) by 34.6% ± 36.9 relative to baseline at their 
follow-up visit. These findings were not significantly different 
than those obtained by the standard piriformis injections. What 
these results suggest is the potential for Botox injections to be at 
least as effective as the standard piriformis injections in alleviating 
pain from piriformis syndrome.

While 73.8% of individual Botox injections resulted in a 
diagnostic response for our patients, 90.9% of our patients were 
determined to be therapeutic responders to Botox. What this 
finding suggests is that a patient who fails to respond after one 
injection may become a responder after subsequent injections. 
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Further breakdown of this data found that 72.7% of patients 
were responders after the first injection. An additional 9.09% 
became responders after their second injection and an additional 
9.09% became responders after their third injection. This pattern 
mirrored the findings of a study into Botox treatment for migraine 
headaches. Their findings resulted in a recommendation that 
patients who do not respond to treatment should receive three 
injections before being considered to have failed the protocol [26]. 
Our results suggest that this may hold true for treating piriformis 
syndrome with Botox as well. Those that receive Botox injections 
but do not experience a diagnostic response after the first injection 
may become therapeutic responders after subsequent injections. 
Further studies are necessary to affirm this treatment guideline for 
piriformis syndrome.

Our study is moderated by the limitations of a retrospective 
chart review with low sample size. A greater sample size and 
comparisons to other published techniques of piriformis syndrome 
treatment would garner more robust conclusions. Additionally, 
the results were confounded by concomitant treatments. None, 
however, occurred at a frequency or clarity outstanding enough for 
statistical analysis of their influence. Previous studies have shown 
that pairing Botox injections with other treatment modalities, like 
active or passive self-administered physical therapy, influence their 
efficacy [9,33]. Additional studies will be needed to ascertain the 
influence of these concomitant treatments on treating piriformis 
syndrome with Botox.

Lastly, our study focused on pain using visual analog scales 
as a reference. However, these were not always available in 
the medical record. Some patient information was reported as 
percent improvement without pre-or post-treatment visual analog 
scale reporting. This influenced both statistical analysis and our 
presentation of the data. Furthermore, visual analog scales are not 
the only means of assessing injection efficacy. Quality of life or 
functionality metrics may be an interesting exploration as well.

Overall, our findings suggest the potential for sacral technique 
Botox injections guided by palpation and fluoroscopy to be 
an effective treatment modality for patients with piriformis 
syndrome. It also provides some support to a recommendation that 
three injections may be necessary before a patient experiences a 
diagnostic response. Therefore, patients should only be considered 
to have failed the treatment protocol only if they do not respond 
after three injections. However, further information and testing 
will be necessary for confirmation of both Botox efficacy and of 
this treatment recommendation.

Acknowledgement
‘We thank Dr. David J. Mokler, Ph.D of the Univeristy of New 
England for his generous support of this publication’.

References
1. Beatty RA (1994) The piriformis muscle syndrome: a simple 

diagnostic maneuver. Neurosurgery 34: 512-514.

2. Fanucci E1, Masala S, Sodani G, Varrucciu V, Romagnoli 
A, et al. (2001) CT-guided injection of botulinic toxin for 
percutaneous therapy of piriformis muscle syndrome with 
preliminary MRI results about denervative process. Eur 
Radiol 11: 2543-2548.

3. Foster MR (2002) Piriformis syndrome. Orthopedics 25: 821-
825. 

4. Hollinshead WH (1982) Buttock, hip joint and thigh. In: 
Hollinshead WH. Anatomy for Surgeons 3rd ed - The Back 
and Limbs. NY: Harper and Row 702: 666-668.

5. Jankovic D, Peng P, van Zundert André (2013) Brief review: 
Piriformis syndrome: Etiology, diagnosis, and management. 
Canadian Journal of Anesthesia 60: 1003-1012. 

6. McCrory P, Bell S (1999) Nerve entrapment syndromes as a 
cause of pain in the hip, groin and buttock. Sports Med 27: 
261-274.

7. Papadopoulos EC, Khan SN (2004) Piriformis syndrome 
and low back pain: a new classification and review of the 
literature. Orthop Clin North Am 35: 65-71.

8. Parziale JR, Hudgins TH, Fischman LM (1996) the piriformis 
syndrome. Am J Orthop (Belle Mead NJ 25: 819-823.

9. Porta M (2000) A comparative trial of botulinum toxin type A 
and methylprednisolone for the treatment of myofascial pain 
syndrome and pain from chronic muscle spasm. Pain 85: 101-
105.

10. Porta M (1999) Botulinum toxin type A injections for 
myofascial painsyndrome and tension-type headache. Eur J 
Neurol 6: 103-109.

11. Retzlaff EW, Berry AH, Haight AS, Haight AS, Parente PA, et 
al. (1974) The piriformis muscle syndrome. J Am Osteopath 
Assoc 73: 799-807.

12. Silver JK, Leadbetter WB (1998) Piriformis syndrome: assessment 
of current practice and literature review. Orthopedics 21: 1133-5.

13. Travell JG, Simons DG (1992) Myofascial Pain and Dysfunction: 
the Trigger Point Manual - the Lower Extremities-Volume 2. 
Baltimore: Lippincott Williams & Wilkins 2: 186-214.

14. Benson ER, Schutzer SF (1999) Posttraumatic piriformis 
syndrome: diagnosis and results of operative treatment. J 
Bone Joint Surg Am 81: 941-949.

15. Durrani Z, Winnie AP (1991) Piriformis muscle syndrome: 
an underdiagnosed cause of sciatica. J Pain and Symptom 
Manage 6: 374-379.

16. Pace JB (1975) Commonly overlooked pain syndromes 
responsive to simple therapy. Postgrad Med 58: 107-113.

17. Pace JB, Nagle D (1976) Piriform syndrome. West J Med 124: 
435-439.

18. Dworkin RH1, O’Connor AB, Backonja M, Farrar JT, 
Finnerup NB, et al. (2007) Pharmacologic management of 
neuropathic pain: evidence-based recommendations. Pain 
132: 237-251.

19. Childers MK, Wilson DJ, Gnatz SM, Conway RR, Sherman 
AK (2002) Botulinum toxin type A use in piriformis muscle 
syndrome: a pilot study. Am J Phys Med Rehabil 81: 751-759.

20. Wu ZY, Yang YJ, Lee CW, Cheng YP (2015) Sciatic perineural 
edema treated by Botulinum toxin injection on piriformis 



Volume 2 | Issue 2 | 5 of 5J Anesth Pain Med, 2017

Copyright: ©2017 William Ciurylo and Terence K. Gray. This is an 
open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are 
credited.

muscle. Spine J 15: 1680-1681.
21. Yoon SJ, Ho J, Kang HY, Lee SH, Kim KI, et al. (2008) Low-

dose botulinum toxin type A for the treatment of refractory 
piriformis syndrome. Pharmacotherapy 27: 657-665.

22. Andrea Santamato, Maria Francesca Micello, Giovanni 
Valeno, Raffaele Beatrice, Nicoletta Cinone, et al. (2015) 
Ultrasound-Guided Injection of Botulinum Toxin Type A for 
Piriformis Muscle Syndrome: A Case Report and Review of 
the Literature. Jabbari B, ed. Toxins 7: 3045-3056.

23. Al-Al-Shaikh M, Michel F, Parratte B, Kastler B, Vidal C, et 
al. (2015) An MRI evaluation of changes in piriformis muscle 
morphology induced by botulinum toxin injections in the 
treatment of piriformis syndrome. Diagn Interv Imaging 96: 
37-43.

24. Fishman SM, Caneris OA, Bandman TB, Audette JF, Borsook 
D (1998) Injection of the piriformis muscle by fluoroscopic 
and electromyographic guidance. Reg Anesth Pain Med 23: 
554-559.

25. Hanania M (1997) new technique for piriformis muscle 
injection using a nerve stimulator. Reg Anesth 22: 200-202.

26. Silberstein S, Dodick DW, Degryse RE, Lipton R, Turkel CC 
(2011) The percent of chronic migraine patients who responded 
to onabotulinumtoxinA treatment per treatment cycle in the 
PREEMPT clinical program. Abstract: 15th Congress of the 

European Federation of Neurological Societies, Budapest, 
Hungary 14: 200. 

27. Barwood S1, Baillieu C, Boyd R, Brereton K, Low J, et al. 
(2000) Analgesic effects of botulinum toxin A: a randomized, 
placebo controlled clinical trial. Dev Med Child Neurol 42: 
116-121.

28. Bertolasi L, Priori A, Tomelleri G, Bongiovanni LG, Fincati 
E, et al. (1997) Botulinum toxin treatment of muscle cramps: 
a clinical and neurophysiological study. Ann Neurol 41: 181-
186.

29. Foster L, Clapp L, Erickson M, Jabbari B (2001) Botulinum 
toxin Aand chronic low back pain. Neurology 56: 1290-1293.

30. Wissel J, Müller J, Dressnandt J, Heinen F, Naumann M, et 
al. (2000) Management of spasticity associated pain with 
botulinum toxin A. J PainSymptom Manage 20: 44-49.

31. Wheeler AH, Goolkasian P, Gretz SS (2001) Botulinum toxin 
A for the treatment of chronic neck pain. Pain 94: 255-260.

32. O’Donnell A, Gray T, King T (2016) Evaluating the Sacral 
Technique of Piriformis Injection. UNECOM Student 
Research Posters and Symposium; Biddeford, ME.

33. Fishman LM, Dombi GW, Michaelsen C, Ringel S, Rozbruch 
J, et al. (2002) Piriformis syndrome: diagnosis, treatment and 
outcome - a 10 year study.Arch Phys Med Rehabil 83: 295-
301.


