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Abstract

Study Design: Literature Review 
Background: Botulinum toxin A (BTX-A) targets specific muscle groups to block the release of acetylcholine at the 
neuromuscular junction and, therefore, reduce muscular activation. Through weaking of muscle activity, BTX-A injections have 
become widely used for cosmetic purposes, as well as the treatment of various neuromuscular disorders including strabismus, 
movement disorders, and overactive bladder syndrome.
Objective: To review the history of BTX-A injections, as well as discuss its current and future cosmetic, medical, and surgical 
applications.
Methods: A comprehensive literature review was performed on the development, application, and efficacy of BTX-A injections 
in the treatment of various neuromuscular and spinal disorders.
Results: Within the orthopaedic spine world, BTX-A injections have effectively been utilized for the treatment of spastic 
muscular disorders, including spinal cord injuries, cervical spine pain, lower back pain, and scoliosis. By reducing muscular 
tone, BTX-A injections have shown over 90% reduction in pain after repeated injections. 
Conclusions: BTX-A is an essential neurotoxin that functions not only through cosmetic application, but also in the treatment 
of neuromuscular and spinal disorders. Further studies of greater sample size are needed to fully address potential limitations 
and assess long-term success of such treatment modalities. 
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 Introduction 

Over the years, Botulinum Toxin injections have gained 
popularity in society for a variety of medical and cosmetic 
reasons. According to an article in the New York Times, 

the younger population has been increasingly interested 
in Botox treatments over the past few years as self-care 
has become a greater priority [1]. In fact, more patients 
began looking for Botox treatments after spending copious 
amounts of time seeing themselves on screens during the 
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pandemic [1]. These treatments serve for many people as 
a means to improve their self-esteem and image. However, 
this poses a social issue as Botox treatments only serve as a 
temporary treatment, and do not solve the root of the self-
esteem insecurities people face. 

The Clostridium botulinum bacteria strains produce a 
poisonous neurotoxin known as botulinum toxin [2]. While 
seven different serotypes (A-G) exist, botulinum neurotoxin 
type A (BTX-A) has been the most heavily studied and 
utilized in the treatment of movement disorders [3]. All 
seven botulinum neurotoxins have similar mechanisms of 
action involving vesicle fusion. A key difference among the 
neurotoxins is the duration of paralysis. In addition, the 
serotypes have distinct neurotoxin protein sizes, intracellular 
protein targets, and quantity of the toxin in the activated 
form [4,5]. 

The botulinum toxin functions to block the release of 
acetylcholine, a neurotransmitter of the neuromuscular 
junction. Botulinum toxin needs to be cleaved by either 
endogenous or exogenous proteases to be activated from 
its original inactive single-chain polypeptide form. The 150 
kDa polypeptide is cleaved into an activated form of 100 kDa 
heavy chain and 50 kDa light chain that are linked together 
by a disulfide bond [6,7]. The heavy chain of botulinum 
toxin binds to high affinity receptors on cholinergic neuron 
membranes, which allows the toxin to enter the cell via 
endocytosis. The disulfide bond connecting the heavy and 
light chain of the toxin is cleaved to allow the toxin to enter 
the cytoplasm of the cell [7]. Here, the light chain interacts 
with proteins that function in neurotransmitter release. 
The SNARE protein complex allows vesicles that carry 
neurotransmitters to fuse with the synaptic membrane of 
the cell. BTX-A works to destabilize this SNARE complex by 
specifically cleaving SNAP-25, a protein component of the 
SNARE complex [6]. 

As botulinum toxin blocks acetylcholine release from 
carrying out its function at the neuromuscular junction, 
muscle activity decreases and weakens. Botulinum toxin 
can be prepared as Botox and administered intramuscularly. 
Botox involves the addition of BTX-A, albumin, and sodium 
chloride [7]. The effects of BTX-A can be seen within the first 
week of injection and last for three to six months [3].

Medical Applications of Botulinum Toxin-A 
Injections

BTX-A injections have been widely used across the 
medical field. BTX-A injections have been used in the 
treatment of spastic or dystonic muscular disorders, as 
BTX-A blocks acetylcholine release and decreases muscular 
activation [6]. 

Ophthalmology (Strabismus)

BTX-A injections were originally used to treat strabismus 
in the 1980s [8]. Scott studied BTX-A injections in 42 patients 
with strabismus. Injections were given in the horizontal 
muscles for patients with paralytic strabismus. Results 
showed success in preventing eye contracture and enabling 
relaxation of the extraocular eye muscles. The effects of these 
injections lasted for varying time periods of up to 411 days 
[8].

Neurology (Movement Disorders)

BTX-A injections are often used as adjunctive treatment 
for movement disorders, including all hypokinetic and 
hyperkinetic disorders [9]. Dystonia is a hyperkinetic 
movement disorder in which a patient has continued or 
sporadic muscle contractions that result in repetitive 
movements [10]. Cervical dystonia is the most common 
form of focal dystonia and primarily results in involuntary 
posturing of the head and neck [11]. Costa, et al. [11] verified 
the effectiveness of BTX-A as a treatment for cervical dystonia 
through thirteen BTX-A versus placebo trial studies. Most 
of the trials utilized a Tsui scale to measure the severity of 
postural deviance. BTX-A resulted in statistically significant 
improvements for cervical dystonia patients on all objective 
and subjective rating scales. 

Another hyperkinetic movement disorder is essential 
tremor [9]. In a double-blind study by Mittal et al., BTX-A 
injections were given to treat essential hand tremor. 33 
patients were given 80-120 units of BTX-A injection in 8-14 
hand muscles through an individualized method. The results 
were compared by the Fahn Tolosa Marin tremor rating 
score at 4 and 8 weeks post-injection. Statistically significant 
improvement in the rating score at 4 and 8 weeks post-
injection was demonstrated [12]. 

Rehabilitation (Spinal Cord Injuries)

The use of therapeutic BTX-A injections has also been 
applied to the treatment of spinal cord related injuries 
[13]. Spasticity is a very common feature in patients that 
have suffered spinal cord injuries. Around 78% of patients 
suffering a chronic spinal cord injury develop spasticity 
within one-year post injury. Specifically, of those with 
spinal cord injuries classified as ASIA A (American Spinal 
Injury Association), 93% of cervical spinal cord injury 
patients and 72% of thoracic spinal cord injury patients 
developed spasticity [14]. Spasticity occurs as the flow of 
signals controlling body movements from the spinal cord 
to the brain is disrupted through an injury to the spinal 
cord. Consequently, the signals revert to the motor neurons 
in the spinal cord and result in a reflex muscle spasm [15]. 
BTX-A injections are advantageous in helping to decrease 
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such spasticity, as BTX-A can localize its effect to a targeted 
muscle without affecting others [13]. In a study by Keren et 
al., BTX-A injections were given in four to eight points in the 
legs of five patients with severe spasticity from a spinal cord 
injury and no response to standard spasticity treatment. The 
aim was to block muscle-nerve synapses. The results showed 
improvement for all five patients with reduction of leg muscle 
tone in the area injected. Some patients also demonstrated 
reduced tone in more distal muscles [16]. 

Surgical Applications of Botulinum Toxin-A 
Injections

Plastic Surgery (Cosmetic Applications): BTX-A injections 
are also commonly used for cosmetic purposes. Clark and 
Berris conducted the first case report regarding the use of 
BTX-A injections for aesthetic purposes [17]. Clark, et al. [17] 
injected BTX-A into the contralateral functioning frontalis 
muscle to treat facial asymmetry. The patient had excessive 
wrinkling and frowning on the forehead due to frontalis, 
corrugators, and depressor supercilii muscle contractions. 
BTX-A injection resulted in a satisfactory improvement in 
wrinkling. 

The use of BTX-A injections for facial wrinkles is the 
most frequent type of cosmetic treatment in the United 
States [18]. A major area of interest in the cosmetic field 
involves the use of BTX-A injections to smoothen glabellar 
frown lines. Rzany, et al. [19] evaluated the efficacy and 
safety of BTX-A injections in the treatment of glabellar and 
central forehead wrinkles [19]. A double-blind, randomized 
control trial was conducted involving 221 patients with 
glabellar wrinkles. Either three or five BTX-A injections 
were given in the procerus and corrugator muscles. The 
severity of the wrinkles was graded on a scale of 0 to 3, with 
3 being severe wrinkles. A statistically significant decrease 
in wrinkle severity was observed in the group receiving 
BTX-A injections. No adverse effects were reported [19]. 
Similarly, Satriyasa evaluated the efficacy of BTX-A injections 
in reduction of facial wrinkles. The optimal dose of cosmetic 
Botox was demonstrated to be 20 units and did not result in 
any adverse side effects [20]. Furthermore, a study by Small 
demonstrates better outcomes in BTX-A injections given for 
dynamic wrinkles as compared to static wrinkles. Dynamic 
wrinkles are seen during muscle contraction and static 
wrinkles are seen at rest [18].

BTX-A injections have also shown positive effects in 
wound healing of hypertrophic scars involving the face 
and neck [21]. The effects of BTX-A injections was assessed 
through measurement of scar width, visual analysis score 
(VAS), and patient satisfaction. The patients treated with 
BTX-A had significantly narrower scars (p=0.006) and higher 
VAS compared to patients who only received saline [21]. 

However, only nine studies were analyzed for these results, 
of which only three were completely unbiased. Further 
research is needed to assess the efficacy of BTX-A injections 
in wound healing. 

Urology (Overactive Bladder Syndrome): BTX-A injections 
have been studied as a potential treatment for overactive 
bladder syndrome. Chapple et al. evaluated patients 
given 100U BTX-A injections as compared to placebo for 
management of overactive bladder syndrome. At 12 weeks 
post-injection, a significant decrease in daily urinary 
incontinence episodes (p<0.0001) was demonstrated in 
patients receiving BTX-A. Additionally, a significantly higher 
quality of life after BTX-A injections was observed utilizing 
the King’s Health Questionnaire (p<0.001) [22]. Duthie, et 
al. [23] reports better outcomes in incontinence episodes, 
bladder capacity, and quality of life in patients receiving 
BTX-A injections relative to placebo [23]. Similarly, Anger et 
al. demonstrates an average of 3.88 less daily incontinence 
urinary episodes in BTX-A treated patients. There was also a 
significant improvement in the quality of life following BTX-A 
injections [24]. 

Orthopaedic Surgery

BTX-A injections were first utilized in the orthopaedic 
field in 1993 for controlling spasticity in pediatric cerebral 
palsy (CP) patients. Koman, et al. [25] administered 
intramuscular BTX-A to 27 pediatric patients to control 
muscular imbalances from cerebral palsy. The effects of 
BTX-A injections became apparent within 12-72 hours of 
injection and lasted 3-6 months. With limited side effects 
noted, BTX-A was considered an adjunctive measure to delay 
surgery in pediatric patients with CP [25]. 

Hoare et. al found high-level evidence supporting the 
use of BTX-A in combination with occupational therapy 
for children will upper limb spastic CP [26]. Similarly, 
Kanellopoulos, et al. [27] describes 20 children with upper 
limb spastic CP that were treated with BTX-A injections, 
followed by static night splint in half of the patients. Upper 
limb function was assessed at baseline, at 2 months, and 
at 6 months following injection. No complications relating 
to BTX-A injections were observed. Statistically significant 
improvement (p=0.000) was observed in all patients, with a 
greater rise from baseline (15.9% vs. 4.2%) in patients that 
received BTX-A injections followed by static night splinting 
[27].

Additionally, Satila, et al. [28] conducted a prospective 
longitudinal study across 2 years to assess BTX-A injection 
use on upper limb function for 6 children with cerebral palsy. 
Some of the measurements taken included spasticity, active 
and passive range of movement, ability to grip, and self-
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care capability. These factors were assessed at baseline, 1, 
3, and 6, 12, 18, and 24 months follow-up after each BTX-A 
injection. The results showed that all children had muscle 
tone reduction and increased range of motion with BTX-A 
treatment. While the spasticity returned within 6 months 
for the children, improved range of motion was noted for 
four children. Across the 2 year period, an improvement in 
cosmetic appearance was also observed [28].

Lukban, et al. [29] describes the effectiveness of BTX-A 
injections in upper and lower limb spasticity for children 
with CP [29]. Regarding upper limb spasticity, five out of 
six randomized controlled trials showed a decrease in 
muscle tone, most commonly at the wrist, and improved 
hand function. Regarding lower limb spasticity, six Class 
I randomized control trials were assessed. Of those 
studies, three listed an improvement in gait pattern with 
gastrocnemius spasticity and one study found a significant 
decrease in hip adductor muscle tone [29].

Multani, et al. [28] examined the literature associated 
with the adverse muscular effects of BTX-A injections. It 
was found that injections cause a denervation in the skeletal 
muscle, with resultant muscle atrophy. Muscle atrophy is 
when muscle fibers are replaced by fat and connective tissue. 
Even once the BTX-A effects start to diminish, the recovery 
of muscular function and morphology is still incomplete 12 
months following injection [28]. Therefore Multani, et al. [28] 
suggests a reduction in the frequency of BTX-A injection, as 
well as measurement of muscle volume before and regularly 
after treatment to detect possible muscle atrophy. 

Cervical Spine Pain

BTX-A injections have also been used for postoperative 
pain management following cervical spine surgery for 
cervical spondylotic myelopathy. In a study done by Finiels 
and Batifol, 215 patients underwent cervical spine surgery 
and 38 patients expressed postoperative neck pain [30]. 
One group consisted of 19 patients who were given BTX-A 
injections in the trapezius, supraspinalis, splenius capitis, and 
rhomboids. The second group consisted of 19 patients who 
were treated conservatively with physical rehabilitation. The 
results showed promising benefits of BTX-A as a treatment 
for postoperative cervical spine pain. Patients that received 
BTX-A injections reported a decreased level of pain based 
on a 4.6 point decrease in the VAS scale after 1.5 months of 
treatment, as compared to a 0.6 point decrease in the control 
group. 

Langevin et al. found that BTX-A injections do not have 
a statistically significant positive effect on chronic neck pain. 
This study systematically reviewed nine trials, with a total of 
503 participants who experienced neck pain with or without 

associated cervicogenic headaches, but excluding cervical 
radiculopathy and whiplash associated disorder. The results 
showed no difference in pain levels for patients given BTX-A 
injections compared to those given saline injections (SMD 
pooled -0.07 (95% confidence intervals (CI) -0.36 to 0.21) 
[31]. 

Cervical injury and muscle spasms have been associated 
with whiplash-associated disorder (WAD). WAD results 
from trauma, most often due to motor vehicle accidents and 
sports injuries. The cervical injury ensues because of rapid 
extension followed by neck flexion. Patients with chronic 
WAD experience continual cervical pain and decrease in 
range of motion [32]. Freund and Schwartz studied the 
efficacy of BTX-A injections as therapy in 26 patients with 
chronic neck pain resulting from WAD post motor vehicle 
accident. BTX-A injections were given at five injection sites 
chosen by palpation, including the splenius capitis, rectus 
capitis, semispinalis capitis, and trapezius. The group 
receiving BTX-A had a significant improvement in range of 
motion and pain reduction (p<0.01) 4 weeks post-injection 
as compared to placebo [33]. 

 Lower Back Pain

Studies have shown the benefits of BTX-A injections in 
lower back pain. Lower back pain is an extremely prevalent 
condition and is the second most common illness among 
patients in the United States [34]. According to the Health 
Policy Institute at Georgetown University, around 65 million 
people from the United States currently suffer from lower 
back pain [35]. In a double-blind, placebo-controlled study, 
patients with chronic, refractory lower back pain were given 
BTX-A injections in the paraspinal muscles. The injections 
were administered at each lumbar level. The results of this 
study demonstrated that 91% of patients continued to have 
less pain after repeat injections [36]. The results of the study 
recommend the use of BTX-A injections to treat refractory 
lower back pain. Additionally, Foster et al. studies 15 
patients with chronic lower back pain who were given BTX-A 
injections at five lumbar paravertebral levels ipsilateral to 
the patient’s reported greatest discomfort. The results of 
the study showed that at 3-weeks post-treatment, 11 out of 
the 15 patients with the injection treatment had more than 
50% pain relief compared to pain relief in only 2 out of 16 
patients with placebo saline treatment [37]. Improvement in 
pain relief was measured according to the visual analog scale 
and demonstrated a statistically significant rise. 

Cogne, et al. conducted a randomized double-blinded 
trial study with 19 patients suffering chronic low-back pain. 
Low back pain intensity level was measured according to a 
visual pain scale as well as functional disability by the Quebec 
Back Pain Disability Scale. 200 units of BTX-A injection was 
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given in the paravertebral muscles to one group and placebo 
was given to the other group. No statistically significant 
difference was found in the low back pain between the two 
groups 30 days after treatment (p=0.97) [38]. Limitations of 
this study included a lower dose of BTX-A injection given and 
small sample size. 

According to a study by Joumaa et al., BTX-A injections 
in the paraspinal muscles of rabbits were found to result in a 
decrease of active force and shortening velocity in fast fibers, 
but not in slow fibers [39]. These results are significant as it 
was shown that BTX-A injections can lead to muscle atrophy 
and fat infiltration. Therefore, when patients are given Botox 
injections for back pain, side effects are important to consider 
such as a loss of muscle mass and contraction affecting joint 
health and function. 

 Neuromuscular Scoliosis

BTX-A injections are also being studied as a potential 
treatment modality for neuromuscular scoliosis. 
Neuromuscular scoliosis is the second most common spinal 
deformity and is most often caused by CP [40]. CP consists 
of a group of non-progressive developmental and postural 
disorders that occur in the developing fetal or infantile brain. 
The most common form of CP includes the spastic motor 
type. While there are no definitive treatments, therapeutic 
options include splinting, casting, passive stretching, 
and medication and surgery to reduce spasticity. BTX-A 
injections have been used as an adjunctive therapy to such 
techniques to reduce spasticity and improve range of motion 
and function [41]. In a study by Wong et al., 16 patients with 
CP-associated scoliosis were given BTX-A injections into 
the spinal musculature using ultrasonic-guidance [42]. The 
radiographic and clinical examinations before and six weeks 
after the injection were recorded. According to the Wilcoxon 
matched pair signed-rank test, there were no significant 
differences in the radiographic or clinical examinations 
between patients receiving BTX-A injections and placebo 
(NaCl injections) [42]. However, a larger population size is 
needed to assess for potential differences involving such 
patients. 

Conclusion

BTX-A is an essential neurotoxin that serves as a 
treatment option for a variety of disorders and cosmetic 
applications. It is most effective in the treatment of spastic 
or dystonic muscular disorders due to reduction in muscular 
tone. Consequently, the application of BTX-A injections 
can be expanded to include illnesses that have chronic or 
significant spasticity. The application of BTX-A injections is 
thus promising in the orthopaedic spine field. Further trials 
involving BTX-A injections in spinal disorders involving a 

larger sample size are needed to assess for treatment success. 
The efficacy of BTX-A injections should also be investigated 
in postoperative spinal surgery and neuromuscular scoliosis. 
Overall, BTX-A is a very effective neurotoxin that serves a 
wide variety of purposes and continues to help in patient 
recovery. 

 Authors Preferred Treatment

Plastic Surgery (Cosmetic Applications): Botulism Toxin 
A injections can be utilized successfully in the treatment of 
excessive facial wrinkling with no reported adverse outcomes. 
BTX-A injections have also been utilized for wound healing of 
facial hypertrophic scars, however further data is needed. 
Urologic Applications: BTX-A injections have improved 
quality of life in patients suffering from overactive bladder 
syndrome. 
Cerebral Palsy (Pediatrics): BTX-A injections have shown 
success in delaying surgical interventions for the pediatric 
population suffering from cerebral palsy induced upper and 
lower limb muscle spasticity. 
Cervical Spine Pain: BTX-A injections have been used 
successfully in the treatment of postoperative pain following 
cervical spine surgery, as well as chronic neck pain related 
to whiplash-associated disorder. Significant improvement in 
range of motion and pain reduction has been reported. 
Lower Back Pain: BTX-A injections have shown promising 
benefit in the use of refractory chronic lower back pain; 
however various side effects have been reported, including 
loss of muscle mass and contraction, when BTX-A is injected 
within the paraspinal muscles. 

•	 Statement of Financial Support: Financial support was 
not received.

•	 Disclosure Statement: The authors declare no conflict 
of interest. All authors reviewed and approved the final 
manuscript for submission.

References

1. Schiffer J (2021) How Barely-There Botox Became the 
Norm. The New York Times, USA. 

2. Erbguth FJ, Naumann M (1999) Historical aspects of 
botulinum toxin. Justinus Kerner (1786-1862) and the 
sausage poison 53(8): 1850-1850.

3. Jankovic J, Brin MF (1997) Botulinum toxin: Historical 
perspective and potential new indications. Muscle & 
Nerve 20(S6): 129-145.

4. Aoki KR, Guyer B (2001) Botulinum toxin type A and 
other botulinum toxin serotypes: a comparative review 
of biochemical and pharmacological actions. European 
Journal of Neurology 8(S5): 21-29.

https://medwinpublishers.com/JOBD/
https://www.nytimes.com/2021/04/08/style/self-care-how-barely-there-botox-became-the-norm.html
https://www.nytimes.com/2021/04/08/style/self-care-how-barely-there-botox-became-the-norm.html
https://www.neurology.org/doi/10.1212/WNL.53.8.1850
https://www.neurology.org/doi/10.1212/WNL.53.8.1850
https://www.neurology.org/doi/10.1212/WNL.53.8.1850
https://pubmed.ncbi.nlm.nih.gov/9826986/
https://pubmed.ncbi.nlm.nih.gov/9826986/
https://pubmed.ncbi.nlm.nih.gov/9826986/
https://pubmed.ncbi.nlm.nih.gov/11851731/
https://pubmed.ncbi.nlm.nih.gov/11851731/
https://pubmed.ncbi.nlm.nih.gov/11851731/
https://pubmed.ncbi.nlm.nih.gov/11851731/


Journal of Orthopedics & Bone Disorders6

Gartenberg A, et al. The Use of Botulinum Toxin-A Injection in Medicine and Orthopaedic Surgery. J Ortho Bone 
Disord 2024, 8(1): 000254.

Copyright©  Gartenberg A, et al.

5. Davletov B, Bajohrs M, Binz T (2005) Beyond BOTOX: 
advantages and limitations of individual botulinum 
neurotoxins. Trends in Neurosciences 28(8): 446-452. 

6. Ramachandran M, Eastwood DM (2006) Botulinum 
toxin and its orthopaedic applications. J Bone Joint Surg 
B 88(8): 981-987.

7. Nigam PK, Nigam A (2010) Botulinum toxin. Indian 
journal of dermatology 55(1): 8-14. 

8. Scott AB (1981) Botulinum toxin injection of eye muscles 
to correct strabismus. Transactions of the American 
Ophthalmological Society 79: 734-770.

9. Camargo C, Teive H (2019) Use of botulinum toxin for 
movement disorders. Drugs in context 8: 212586.

10. Albanese A, Bhatia K, Bressman SB, Delong MR, Fahn S, et 
al. (2013) Phenomenology and classification of dystonia: 
a consensus update. Movement disorders: official journal 
of the Movement Disorder Society 28(7): 863-873. 

11. Costa J, Espírito-Santo CC, Borges (2005) Botulinum 
toxin type A therapy for cervical dystonia. Cochrane 
Database of Systematic Reviews 12(12): CD003633. 

12. Mittal SO, Machado D, Richardson D (2018) Botulinum 
toxin in essential hand tremor - A randomized double-
blind placebo-controlled study with customized injection 
approach. Parkinsonism & related disorders 56: 65-69. 

13. Fried G, Fried K (2003) Spinal cord injury and use of 
botulinum toxin in reducing spasticity. Physical Medicine 
and Rehabilitation Clinics of North America 14(4): 901-
910. 

14. Adams M, Hicks A (2005) Spasticity after spinal cord 
injury. Spinal Cord 43: 577-586. 

15. (2011) Spasticity and Spinal Cord Injury. Retrieved from 
Model Systems Knowledge Translation Center pp: 1-3.

16. Keren O, Shinberg F, Catz A (2000) Botulin toxin for 
spasticity in spinal cord damage by treating the motor 
endplate. Harefuah 138(3): 204-108, 270.

17. Clark RP, Berris CE (1989) Botulinum toxin: a 
treatment for facial asymmetry caused by facial nerve 
paralysis. Plastic and reconstructive surgery 115(2): 
573-574.

18. Small R (2014) Botulinum toxin injection for facial 
wrinkles. American family physician 90(3): 168-175.

19. Rzany B, Ascher B, Fratila A (2006) Efficacy and safety of 
3- and 5-injection patterns (30 and 50 U) of botulinum 

toxin A (Dysport) for the treatment of wrinkles in the 
glabella and the central forehead region. Archives of 
dermatology 142(3): 320-326. 

20. Satriyasa BK (2019) Botulinum toxin (Botox) A for 
reducing the appearance of facial wrinkles: a literature 
review of clinical use and pharmacological aspect. Clinical, 
cosmetic and investigational dermatology 12: 223-228. 

21. Schlessinger J, Gilbert E, Cohen JL (2017) New Uses of 
AbobotulinumtoxinA in Aesthetics. Aesthetic surgery 
journal 37(S1): S45-S58. 

22. Chapple C, Sievert KD, MacDiarmid S, Khullar V , 
Radziszewski P, et al. (2013) OnabotulinumtoxinA 100 U 
significantly improves all idiopathic overactive bladder 
symptoms and quality of life in patients with overactive 
bladder and urinary incontinence: a randomised, double-
blind, placebo-controlled trial. European urology 64(2): 
249-256.

23. Duthie J, Wilson DI, Herbison GP (2011) Botulinum 
toxin injections for adults with overactive bladder 
syndrome. The Cochrane database ofsystematic reviews 
(12): CD005493. 

24. Anger JT, Weinberg A, Suttorp MJ, Litwin MS, Shekelle 
PG (2010) Outcomes of intravesical botulinum toxin for 
idiopathic overactive bladder symptoms: a systematic 
review of the literature. The Journal of urology 183(6): 
2258-2264.

25. Koman LA, Mooney JF, Smith B, Goodman A, Mulvaney T 
(1993) Management of cerebral palsy with botulinum-A 
toxin: preliminary investigation. Journal of pediatric 
orthopedics 13(4): 489-495. 

26. Hoare BJ, Wallen MA, Imms C, et al. (2010) Botulinum 
toxin A as an adjunct to treatment in the management 
of the upper limb in children with spastic cerebral palsy 
(UPDATE). The Cochrane database of systematic reviews 
2010(1): CD003469. 

27. Kanellopoulos AD, Mavrogenis AF, Mitsiokapa EA (2009) 
Long lasting benefits following the combination of static 
night upper extremity splinting with botulinum toxin A 
injections in cerebral palsy children. European journal 
of physical and rehabilitation medicine 45(4): 501-506.

28. Multani I, Manji J, Hastings-Ison T, (2019) Botulinum 
Toxin in the Management of Children with Cerebral 
Palsy. Paediatric drugs 21(4): 261-281. 

29. Lukban MB, Rosales RL, Dressler D (2009) Effectiveness 
of botulinum toxin A for upper and lower limb 
spasticity in children with cerebral palsy: a summary of 

https://medwinpublishers.com/JOBD/
https://pubmed.ncbi.nlm.nih.gov/15979165/
https://pubmed.ncbi.nlm.nih.gov/15979165/
https://pubmed.ncbi.nlm.nih.gov/15979165/
https://pubmed.ncbi.nlm.nih.gov/16877592/
https://pubmed.ncbi.nlm.nih.gov/16877592/
https://pubmed.ncbi.nlm.nih.gov/16877592/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2856357/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2856357/
https://pubmed.ncbi.nlm.nih.gov/7043872/
https://pubmed.ncbi.nlm.nih.gov/7043872/
https://pubmed.ncbi.nlm.nih.gov/7043872/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6586173/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6586173/
https://pubmed.ncbi.nlm.nih.gov/23649720/
https://pubmed.ncbi.nlm.nih.gov/23649720/
https://pubmed.ncbi.nlm.nih.gov/23649720/
https://pubmed.ncbi.nlm.nih.gov/23649720/
https://pubmed.ncbi.nlm.nih.gov/29230798/
https://pubmed.ncbi.nlm.nih.gov/29230798/
https://pubmed.ncbi.nlm.nih.gov/29230798/
https://pubmed.ncbi.nlm.nih.gov/29929813/
https://pubmed.ncbi.nlm.nih.gov/29929813/
https://pubmed.ncbi.nlm.nih.gov/29929813/
https://pubmed.ncbi.nlm.nih.gov/29929813/
https://pubmed.ncbi.nlm.nih.gov/14580044/
https://pubmed.ncbi.nlm.nih.gov/14580044/
https://pubmed.ncbi.nlm.nih.gov/14580044/
https://pubmed.ncbi.nlm.nih.gov/14580044/
https://msktc.org/sci/factsheets/spasticity-and-spinal-cord-injury
https://msktc.org/sci/factsheets/spasticity-and-spinal-cord-injury
https://sci.washington.edu/info/pamphlets/spasticity_msktc.pdf
https://sci.washington.edu/info/pamphlets/spasticity_msktc.pdf
https://pubmed.ncbi.nlm.nih.gov/10883093/
https://pubmed.ncbi.nlm.nih.gov/10883093/
https://pubmed.ncbi.nlm.nih.gov/10883093/
https://pubmed.ncbi.nlm.nih.gov/15692366/
https://pubmed.ncbi.nlm.nih.gov/15692366/
https://pubmed.ncbi.nlm.nih.gov/15692366/
https://pubmed.ncbi.nlm.nih.gov/15692366/
https://pubmed.ncbi.nlm.nih.gov/25077722/
https://pubmed.ncbi.nlm.nih.gov/25077722/
https://www.cochranelibrary.com/es/central/doi/10.1002/central/CN-00555812/full
https://www.cochranelibrary.com/es/central/doi/10.1002/central/CN-00555812/full
https://www.cochranelibrary.com/es/central/doi/10.1002/central/CN-00555812/full
https://www.cochranelibrary.com/es/central/doi/10.1002/central/CN-00555812/full
https://www.cochranelibrary.com/es/central/doi/10.1002/central/CN-00555812/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6489637/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6489637/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6489637/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6489637/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5434494/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5434494/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5434494/
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://www.sciencedirect.com/science/article/abs/pii/S0302283813003552
https://pubmed.ncbi.nlm.nih.gov/22161392/
https://pubmed.ncbi.nlm.nih.gov/22161392/
https://pubmed.ncbi.nlm.nih.gov/22161392/
https://pubmed.ncbi.nlm.nih.gov/22161392/
https://pubmed.ncbi.nlm.nih.gov/20400142/
https://pubmed.ncbi.nlm.nih.gov/20400142/
https://pubmed.ncbi.nlm.nih.gov/20400142/
https://pubmed.ncbi.nlm.nih.gov/20400142/
https://pubmed.ncbi.nlm.nih.gov/20400142/
https://pubmed.ncbi.nlm.nih.gov/8370782/
https://pubmed.ncbi.nlm.nih.gov/8370782/
https://pubmed.ncbi.nlm.nih.gov/8370782/
https://pubmed.ncbi.nlm.nih.gov/8370782/
https://pubmed.ncbi.nlm.nih.gov/20091546/
https://pubmed.ncbi.nlm.nih.gov/20091546/
https://pubmed.ncbi.nlm.nih.gov/20091546/
https://pubmed.ncbi.nlm.nih.gov/20091546/
https://pubmed.ncbi.nlm.nih.gov/20091546/
https://pubmed.ncbi.nlm.nih.gov/20032908/
https://pubmed.ncbi.nlm.nih.gov/20032908/
https://pubmed.ncbi.nlm.nih.gov/20032908/
https://pubmed.ncbi.nlm.nih.gov/20032908/
https://pubmed.ncbi.nlm.nih.gov/20032908/
file:///E:/Office%20Work/Medwin%20Publishers/PDFs/JOBD%20(Quarterly)/Volume%208%20%20%20%20(2024)/Issue%201%20(Jan-Mar)/254.%20JOBD-RW-23-268/Botulinum%20Toxin%20in%20the%20Management%20of%20Children%20with%20Cerebral%20Palsy
file:///E:/Office%20Work/Medwin%20Publishers/PDFs/JOBD%20(Quarterly)/Volume%208%20%20%20%20(2024)/Issue%201%20(Jan-Mar)/254.%20JOBD-RW-23-268/Botulinum%20Toxin%20in%20the%20Management%20of%20Children%20with%20Cerebral%20Palsy
file:///E:/Office%20Work/Medwin%20Publishers/PDFs/JOBD%20(Quarterly)/Volume%208%20%20%20%20(2024)/Issue%201%20(Jan-Mar)/254.%20JOBD-RW-23-268/Botulinum%20Toxin%20in%20the%20Management%20of%20Children%20with%20Cerebral%20Palsy
https://pubmed.ncbi.nlm.nih.gov/19142573/
https://pubmed.ncbi.nlm.nih.gov/19142573/
https://pubmed.ncbi.nlm.nih.gov/19142573/


Journal of Orthopedics & Bone Disorders7

Gartenberg A, et al. The Use of Botulinum Toxin-A Injection in Medicine and Orthopaedic Surgery. J Ortho Bone 
Disord 2024, 8(1): 000254.

Copyright©  Gartenberg A, et al.

evidence. Journal of neural transmission 116(3): 319-
331.

30. Finiels PJ, Batifol D (2010) Use of botulinum toxin in 
postoperative neck pain in spinal surgery: preliminary 
results. Neuro-Chirurgie 56(5): 374-381. 

31. Langevin P, Peloso PM, Lowcock J (2011) Botulinum 
toxin for subacute/chronic neck pain. The Cochrane 
database of systematic reviews 6(7): CD008626. 

32. Juan FJ (2004) Use of botulinum toxin-A for 
musculoskeletal pain in patients with whiplash 
associated disorders [ISRCTN68653575]. BMC 
musculoskeletal disorders 5: 5. 

33. Freund BJ, Schwartz M (2000) Treatment of whiplash 
associated neck pain [corrected] with botulinum toxin-A: 
a pilot study. The Journal of rheumatology 27(2): 481-
484. 

34. Mark D, Bahman J (2002) A Focused Review of the Use of 
Botulinum Toxins for Low Back Pain. The Clinical Journal 
of Pain 18(S6): 155-162. 

35. Chronic Back Pain (2019) A leading cause of work 
limitations. Health policy institute.

36. Jabbari B (2007) Treatment of chronic low back pain 
with botulinum neurotoxins. Current pain and headache 
reports 11(5): 352-358. 

37. Foster L, Clapp L, Erickson M (2001) Botulinum toxin A 
and chronic low back pain: a randomized, double-blind 
study. Neurology 56(10): 1290-1293. 

38. Cogné M, Petit H, Creuzé A (2017) Are paraspinous 
intramuscular injections of botulinum toxin a (BoNT-A) 
efficient in the treatment of chronic low-back pain? 
A randomised, double-blinded crossover trial. BMC 
musculoskeletal disorders 18(1): 454. 

39. Venus J, Boldt KR, Han SK, Chun KJ, Herzog W (2021) 
Botox Injections in Paraspinal Muscles Result in Low 
Maximal Specific Force and Shortening Velocity in Fast 
but Not Slow Skinned Muscle Fibers. Spine 47(11): 833-
840.

40. Roberts SB, Tsirikos AI (2016) Factors influencing 
the evaluation and management of neuromuscular 
scoliosis: A review of the literature. Journal of Back and 
Musculoskeletal Rehabilitation 29(4): 613-623. 

41. Wong C, Pedersen SA, Kristensen BB (2015) The Effect 
of Botulinum Toxin A Injections in the Spine Muscles 
for Cerebral Palsy Scoliosis, Examined in a Prospective, 
Randomized Triple-blinded Study. Spine 40(23): 
E1205-E1211. 

42. Patel KB (2018) Novel Compound Strongly Inhibits 
Botulinum Neurotoxin. Science News. 

https://medwinpublishers.com/JOBD/
https://pubmed.ncbi.nlm.nih.gov/19142573/
https://pubmed.ncbi.nlm.nih.gov/19142573/
https://www.em-consulte.com/article/270939/figures/utilisation-de-la-toxine-botulinique-dans-les-cerv
https://www.em-consulte.com/article/270939/figures/utilisation-de-la-toxine-botulinique-dans-les-cerv
https://www.em-consulte.com/article/270939/figures/utilisation-de-la-toxine-botulinique-dans-les-cerv
https://pubmed.ncbi.nlm.nih.gov/21735434/
https://pubmed.ncbi.nlm.nih.gov/21735434/
https://pubmed.ncbi.nlm.nih.gov/21735434/
https://pubmed.ncbi.nlm.nih.gov/15018625/
https://pubmed.ncbi.nlm.nih.gov/15018625/
https://pubmed.ncbi.nlm.nih.gov/15018625/
https://pubmed.ncbi.nlm.nih.gov/15018625/
https://pubmed.ncbi.nlm.nih.gov/10685817/
https://pubmed.ncbi.nlm.nih.gov/10685817/
https://pubmed.ncbi.nlm.nih.gov/10685817/
https://pubmed.ncbi.nlm.nih.gov/10685817/
https://pubmed.ncbi.nlm.nih.gov/12569963/
https://pubmed.ncbi.nlm.nih.gov/12569963/
https://pubmed.ncbi.nlm.nih.gov/12569963/
https://hpi.georgetown.edu/backpain/
https://hpi.georgetown.edu/backpain/
https://pubmed.ncbi.nlm.nih.gov/17894925/
https://pubmed.ncbi.nlm.nih.gov/17894925/
https://pubmed.ncbi.nlm.nih.gov/17894925/
https://pubmed.ncbi.nlm.nih.gov/11376175/
https://pubmed.ncbi.nlm.nih.gov/11376175/
https://pubmed.ncbi.nlm.nih.gov/11376175/
https://pubmed.ncbi.nlm.nih.gov/29141611/
https://pubmed.ncbi.nlm.nih.gov/29141611/
https://pubmed.ncbi.nlm.nih.gov/29141611/
https://pubmed.ncbi.nlm.nih.gov/29141611/
https://pubmed.ncbi.nlm.nih.gov/29141611/
https://pubmed.ncbi.nlm.nih.gov/34265813/
https://pubmed.ncbi.nlm.nih.gov/34265813/
https://pubmed.ncbi.nlm.nih.gov/34265813/
https://pubmed.ncbi.nlm.nih.gov/34265813/
https://pubmed.ncbi.nlm.nih.gov/34265813/
https://pubmed.ncbi.nlm.nih.gov/26966821/
https://pubmed.ncbi.nlm.nih.gov/26966821/
https://pubmed.ncbi.nlm.nih.gov/26966821/
https://pubmed.ncbi.nlm.nih.gov/26966821/
https://pubmed.ncbi.nlm.nih.gov/26165216/
https://pubmed.ncbi.nlm.nih.gov/26165216/
https://pubmed.ncbi.nlm.nih.gov/26165216/
https://pubmed.ncbi.nlm.nih.gov/26165216/
https://pubmed.ncbi.nlm.nih.gov/26165216/
https://www.sci.news/medicine/botulinum-antidote-06575.html
https://www.sci.news/medicine/botulinum-antidote-06575.html
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	Abstract
	 Introduction 
	Medical Applications of Botulinum Toxin-A Injections
	Ophthalmology (Strabismus)
	Neurology (Movement Disorders)
	Rehabilitation (Spinal Cord Injuries)
	Surgical Applications of Botulinum Toxin-A Injections

	Orthopaedic Surgery
	Cervical Spine Pain
	 Lower Back Pain
	 Neuromuscular Scoliosis

	Conclusion
	 Authors Preferred Treatment

	References

