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INTRODUCTION

Botulinum toxin type A (Botox®) is an exotoxin 
produced by Clostridium botulinum. It is reported 
to be safe and causes reversible localized muscle 
paralysis (1). There are a variety of different indica-
tions in aesthetic, orthopaedic and trauma surgery. 
Possible indications include the treatment of lateral 
epicondylitis, tendon repairs in the hand, and 
contractures after total knee arthroplasty (1,2,3).

Of all the upper extremity injuries, fractures 
about the elbow are concerning for developing 
elbow stiffness. Elbow functional range of motion 
is generally considered to be between 30 to 130 
degrees of flexion and 50 degrees of pronation as 

Botulinum toxin (Botox) has been used in 
orthopaedic surgery for facilitating rehab after tendon 
repairs, and for the treatment of lateral epicondylitis. 
To our knowledge, role of Botox in postoperative 
management of elbow fracture has not been studied. 
Our aim was to investigate the efficacy of Botulinum 
Toxin (Botox) in preventing post-traumatic elbow-
stiffness.

We performed a retrospective study dated between 
2007 and 2017. This included all patients with inter-
condylar distal humerus fractures, and Monteggia 
fractures treated by a single surgeon. A matched 
control group based on fracture pattern and age was 
created for comparison.  For functional outcome, we 
assessed the arc-of-motion (AOM) after six weeks, 
three months, six months, and final follow up for 
evaluation.

Of the 30 patients that met the inclusion criteria, 
15 patients (50%) received Botox injections. Inter-
condylar distal humerus fractures were identified in 
11 cases (n=11/15 ; 73.3%) and Monteggia fractures 
in 4 cases (n=4/15 ; 26.7%). The mean age was 52.2 
years and the dominant side was affected in 7 patients 
(47%). Significant differences in elbow extension for 
proximal ulna and radius fractures after six-weeks 
(extension 26±4.04 degree vs. 45.63±7.45 degree ; 
p<0.05) were observed.

Elbow extension was improved significantly at 6 
weeks postop for intercondylar fractures. No com-
plications related to Botulinum toxin were identified.  
Botox appears to be safe and effective in improving 
elbow motion in some cases. 

Keywords : Elbow ; trauma ; stiffness ; Botulinum 
toxin ; Monteggia fracture ; fracture 
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well as supination (4). Reasons for elbow stiffness 
include intrinsic causes such as intra-articular 
incongruity as well as extrinsic ones like soft 
tissue contracture or heterotopic ossification (5,6). 
This may lead to significant disability and requires 
physical therapy, manipulation under anesthesia 
(5,7,8) or even revision surgery like capsular release 
with removal of ossification (9,10,11,12,13). To 
prevent post-traumatic elbow stiffness, optimal 
reduction and fixation with as little soft tissue injury 
as possible is recommended. This is challenging 
even for specialized surgeons.

This study aims to investigate the effects of 
Botulinum toxin in the treatment of post-traumatic 
elbow stiffness compared to a matched control 
group.

MATERIALS AND METHODS

We performed a retrospective review dating 
between 2007 and 2017 looking at functional 
outcomes including arc of motion. Study had been 
approved by the Institutional Review Board (IRB).

One fellowship trained orthopaedic surgeon 
reviewed the charts of all patients who underwent 
surgery for intercondylar distal humerus fractures 
as well as Monteggia fractures/ dislocation. Patients 
have to be older than 18 years old to be included. 
Patients who are excluded include those who are 
minors, those who were treated conservatively, 
those who had burns around the elbow, as well as 
patients with neurological diseases requiring the use 
of medications that can interfere with neuromuscular 
function. The arc of motion – flexion/extension 
and pronation/supination are documented after 
six weeks, three months, six months postop and 
compared against the control group that did not 
receive the Botox injection. Additionally, all x-rays 
were reviewed again for classification of fracture 
types and assessment of bony healing. A matched 
control group was selected. Those in the Botox 
group treated by the senior author were matched 
with patients from a different fellowship trained 
orthopaedic surgeon.

Botox was injected after completion of surgical 
fixation and removal of the sterile tourniquet. The 
anterior upper arm was re-prepped. The muscle 

belly of the biceps brachii was palpated and injected 
midline at approximately 13 cm distal to the coracoid 
process. One vial of 100 units of Botulinum toxin 
A (human serum albumin and sodium chloride in 
a sterile, vacuum-dried form without preservatives) 
was injected with a 23 gauge needle in biceps 
brachii. Second vial was injected similarly 17cm 
distal to the coracoid process into the brachialis 
muscle. Elbow was then stretched passively. Control 
patients did not receive any injection.

For rehabilitation, the same postoperative pro-
tocol was initiated for all patients. A standardized 
pain control protocol was implemented. A posterior 
splint was applied after surgery with the elbow in 
30° of flexion if there is complex bony-ligamentous 
injuries. Shoulder sling is applied for isolated bony 
injury without ligamentous instability. Hinged 
orthotic brace was also applied to those that 
underwent ligamentous repair or showed evidence 
of instability intraoperatively to protect the soft 
tissue as it healed.

Physical therapy was initiated within a week 
after surgery. Patients were asked to perform active 
range of motion (AROM) of the elbow several 
times per day. Appointments were scheduled two to 
three times per week. Light resistive exercises were 
initiated for the forearm, wrist and hand after two 
weeks. After three and a half weeks, patients were 
asked to begin strengthening exercises including 
elbow extension and flexion. Gradually, the resistive 
exercises progress to heavier weights. Six weeks 
after surgery, patients continued with strengthening 
exercises until they obtained their maximum 
rehabilitation potential. This process typically takes 
at least six months following the procedure.

To compare the arc of motion, independent 
two-sided t-test was used to compare differences 
between groups. Statistical significance was set at 
the threshold of p < 0.05. Furthermore, a matched 
control group of patients was selected based on 
similar fracture types, and age.

RESULTS

Between 2007 and 2017, 30 patients met the 
inclusion criteria. Fifteen patients are in the 
botulinum toxin type A group and 15 patients are 
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in the matched control group. Patients received 
100 units of Botox in brachialis and biceps brachii 
muscle bellies each (200 units total). The control 
group did not receive any. For better comparison, 
we separate the patients into two groups by fractures 
by type. Monteggia fractures are in one group. The 
other group includes Intercondylar distal humerus 
fractures. There were 17 females and 13 males, with 
a mean age of 52.2 years old (range 18-87) in the 
Botox group. The control group was on average 
52.6 years old (range 28-72). The dominant arm 
was involved in 46.7% in the Botox patients and 
66.7% in the control patients. (Table 1)

Range of motion for control patients were 
similarly measured at six weeks, three months, with 
the final follow-up at a mean of 1.97 years postop 
for the Monteggia fracture group and 1.3 years 
postop for the intercondylar fracture group. After six 
weeks, extension in both groups was better. In the 
Intercondylar fracture Botox group, the extension 
was 26 ± 7 degree compared to the control group at 
46 ± 4 degree (p ˂  0.05). For the Monteggia fracture 
Botox group, extension revealed 26 ± 6 degrees 
as compared to 37.5 ± 8 degrees (p = 0.44) in the 

control group. In all other follow-up comparisons at 
different time points, no significant differences were 
identified. There was a positive trend at 3 months 
postop in improved flexion for the Monteggia group 
as compared to control (125 ± 5 versus 116 ± 11; 
p = 0.47) as shown in table 2 and figure 1.

DISCUSSION

Thirty percent of all upper extremity fractures 
consist of traumatic elbow injuries. Severe, complex 

 Botox Control
Patients 15 15
Males 8 (53.3%) 6 (40.0%)
Dominant Side 7 (46.7%) 10 (66.7%)
Mean Age 52.2 52.6
Injury Descriptions

Botox (15 total) Control (15 total)
Intercondylar distal humerus (11) Intercondylar distal humerus (11) Open (2)
Monteggia fracture/dislocation (4) Monteggia fracture/dislocation (4)

Table 1. — Demographic of patients

Monteggia fracture 6 weeks 3 months Last follow up

Variable Botox Control p Botox Control p Botox Control p

Flexion 100 ± 2.0 108 ± 8.3 0.41 125 ± 4.6 116 ± 11.4 0.47 131 ± 4.3 120 ± 5.8 0.33

Extension 26 ± 6.3 38 ± 7.5 0.44 24 ± 7,5 20 ± 7.4 0.81 23 ± 6.3 21 ± 7.7 0.89

Arc of Motion 74 ± 5.5 70 ± 15.4 0.86 101 ± 11.0 96 ± 15.9 0.84 109 ± 6.6 99 ± 13.0 0.60

Intercondylar fracture

Flexion 104 ± 7.7 103 ± 7.3 0.92 117 ± 4.8 121 ± 7.9 0.62 129 ± 2.8 123 ± 8.2 0.42

Extension 26 ± 7.5 46 ± 4.0 0.02 19 ± 6.3 21 ± 6.0 0.83 17 ± 4.0 16 ± 5.8 0.86
Arc of motion 58 ± 10.2 51 ± 18.0 0.77 99 ± 12.6 98 ± 9.6 0.93 112 ± 13.0 107 ± 5.8 0.67

Table 2. — Arc of Motion and significances

Figure 1. — Arc of motion in A) Monteggia and
B) Intercondylar fracture.
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elbow injuries represent a clinical challenge for 
its association with stiffness. Stiffness can cause 
severe disability and limitations in daily activities. 
Currently, stiffness of elbow is initially addressed 
with intense rehabilitation protocol.  In refractory 
cases, revision surgery such as open capsular 
release and removal of heterotopic ossification 
may be needed. This study seeks to evaluate 
the effectiveness of a postop Botox injection in 
improving range of motion. 

Our study shows improvements in extension at 
six weeks after surgery (p < 0.05) in the Botulinum 
toxin injection group as compared to the controls 
(Figure1). Furthermore, improvements in motion 
that are not statistically significant have been 
observed, which warrants further investigation. No 
increase in complication rates have been identified 
in our study with equivalent rates of bony healing.

Once full functional range of motion is achieved, 
no further physical therapy will be performed – 
typically after 3 months. This is typically earlier in 
the Botox group as compared to the control group.  
Earlier return to activity postop is also observed in 
the Botox group. However, these time points are 
determined by the non-blinded surgeon based on 
postoperative clinical assessment. Additionally, 
there is potential for further improvement in the 
Botox group relative to the control if therapy has 
been instituted beyond achieving functional range 
of motion. Overall, improvements in motion with 
therapy not only help minimize scar tissue and 
heterotopic ossification, but also have the potential 
to limit cartilage damage and pro-inflammatory 
molecule formation according to the literature 
(14,15,16,17).

The effect of botulinum toxin in modifying pain 
is known, although the exact mechanism is not 
fully understood (18). Because of this, Botox is used 
for the treatment of neuropathic pain with good 
results.(19)  In elbow fractures, this may also help 
treat postoperative pain.  Relaxation of muscles can 
theoretically reduce contact pressure to facilitate 
cartilage healing, although this is not addressed in 
our study.

There are limitations to this study. For one, we 
did not investigate the pain modifying effect of 
Botox and its relationship to the range of motion. 

The study only included 15 patients in the Botox 
group due to the inclusion criteria. Furthermore, 
all fracture fixations were performed by a single 
surgeon, which makes the study internally consistent 
but findings less generalizable. 

This study highlights the effects of Botulinum 
toxin in the prevention of elbow stiffness, without 
any increase in other complications such as adverse 
effects on bone healing or infection. Chemo 
denervation of the elbow flexors appears to be safe 
and warrants further investigation.

CONCLUSION

The results of Botulinum toxin application in 
prevention of elbow stiffness is novel. While a 
significant increase in elbow extension for inter-
condylar fracture pattern distal humerus fracture 
was observed, improvement in motion was not 
statistically significant at other time points. Of 
note, no increases in complications were found. 
Additionally, there is a positive trend toward im-
proved elbow flexion long term. Amount of physical 
therapy any given patient receives is not specifically 
studied and can be the basis of future investigation. 
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