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H emihypertrophy is a cellular proliferation abnor-
mality that results in asymmetric overgrowth of 
one or more body regions and can occur as an 

isolated abnormality or as part of an overgrowth syn-
drome.1 Hemihypertrophy may result in unilateral gas-
trocnemius hypertrophy, which thickens the patient’s 
calf muscles and has an impact on both their everyday 
living and mental health. A noninvasive botulinum toxin 
type A injection for gastrocnemius hypertrophy is gain-
ing attention.2

CASE REPORT
On September 16, 2022, a 32-year-old woman pre-

sented to our hospital. The patient had a normal medi-
cal history, no history of chronic or infectious disease, 
no personal or family medical history abnormalities, 
and no factors affecting botulinum toxin type A injec-
tion therapy. The patient’s right leg circumference was 

3.0 cm bigger than the left leg’s (Fig.  1). The ultraso-
nography indicated right gastrocnemius muscle hyper-
trophy. The patient’s other examination results were 
all normal, and hemihypertrophy was suspected. The 
patient has received two botulinum toxin A injections, 
the first in September 2022 at a dose of 400 U and the 
second in May 2023 at a dose of 400 U. We used a 25G 
needle and injected to a depth of 1 inch below the skin. 
The muscle groups injected included the anterior tibi-
alis, gastrocnemius, and soleus. The patient received 
two treatments in September and December 2022, and 
the results of the review in May 2023 revealed that the 
right leg’s circumference was 2.0 cm bigger than the left 
leg’s. The ultrasound results are shown in Figure 2. The 
patient’s calves began to thin after our first injection of 
400 units and continued to thin after the second injec-
tion of 400 units. Therefore, we believe that this dose is 
sufficient. In addition, we followed up the patient 1, 3, 
6, and 9 months after the injections. Follow-up results 
show a stable effect of injection therapy. (See table, 
Supplemental Digital Content 1, which displays the calf 
measurement results. http://links.lww.com/PRSGO/
C830.) After the injection treatment, we conducted a 
functional assessment by checking the patient’s joint 
range of motion and sensory examination. We also 
observed the patient’s gait at each follow-up visit to 
comprehensively evaluate the impact on the patient’s 
quality of life, and there was a significant improvement 
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Summary: Hemihypertrophy is a rare congenital disorder that causes unequal growth 
of the extremities, trunk, face, or half of the body. We report a case of a 32-year-
old woman with hemihypertrophy-related gastrocnemius hypertrophy treated with 
botulinum toxin A injection. The patient has received two botulinum toxin A injec-
tions, and we measured the thickness of the gastrocnemius muscle using ultrasound 
and measured the maximum circumference around the calf with the patient in the 
prone position. The patient’s maximum calf circumference was reduced by 1 cm. 
The thickness of the medial head of the gastrocnemius was reduced by 0.3 cm, 
and the thickness of the lateral head of the gastrocnemius was reduced by 0.6 cm. 
Botulinum toxin A injection therapy was effective in treating hemihypertrophy-
related gastrocnemius hypertrophy. (Plast Reconstr Surg Glob Open 2023; 11:e5356; 
doi: 10.1097/GOX.0000000000005356; Published online 30 October 2023.)
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in the patient’s gait compared with that before the 
injection.

DISCUSSION
The cause of hemihypertrophy is unknown, and there 

are no viable diagnostic or therapy options. The diagnosis 
is often confirmed based on a thorough medical history 
and clinical manifestations, and if necessary, further tests 
such as X-rays, computed tomography scans, and ultra-
sounds.3 Gastrocnemius hypertrophy is considered to 
be an obstacle to calf aesthetics. There are both invasive 
and noninvasive ways of reshaping the calf. Invasive pro-
cedures mainly include gastrocnemius myotomy, liposuc-
tion, and peroneal neurectomy. However, these methods 
are associated with surgically related diseases and serious 
complications, such as paralysis due to nerve damage, 
muscle dystrophy, proliferative scarring, and intestinal 
muscle healing process.4 Noninvasive botulinum toxin A 
injection therapy is gaining importance due to less inva-
sive treatment and fewer complications. Botulinum toxin 
A is an extremely effective neurotoxin synthesized by 
Clostridium botulinum, which blocks the release of the neu-
rotransmitter acetylcholine at the neuromuscular junc-
tion in the target muscle.5 This is the basis of the action 
of botulinum toxin A. By injecting botulinum toxin type 
A into the calf, the overly tense gastrocnemius muscle 

can be relaxed, making the calf look thinner. Compared 
with surgery, the cost of injection treatment is less, and 
the result is reversible. Botulinum toxin A injection treat-
ment usually lasts for 6 months, and if the patient is not 
satisfied, the pretreatment condition can be restored 6 
months after stopping the injections.6 We summarized 
the case reports of calf contouring by botulinum toxin 
A injection and found that botulinum toxin A injections 
for leg slimming treatment can lead to pain, bruising, 
and cramping at the injection site, causing gait changes 
and serious complications such as deformity, which are 
less common.7–9 (See table, Supplemental Digital Content 
2, which displays a review of the literature on the use 
of botulinum toxin type A for the treatment of gastroc-
nemius hypertrophy. http://links.lww.com/PRSGO/
C831.) Contraindications to botulinum toxin A injec-
tions include pregnancy, neuromuscular disorders (eg, 
myasthenia gravis, Eaton-Lambert syndrome), and botuli-
num toxin, which should not be used concomitantly with 
aminoglycosides, quinine, and calcium channel blockers, 
which may potentiate its efficacy.10

This case report presents a patient with hemihypertro-
phy-related unilateral gastrocnemius hypertrophy, and after 
two botulinum toxin A injections, the calf was significantly 
thinner. In addition, we are exploring whether botulinum 
toxin A injections can be used to treat other areas of hyper-
trophy caused by hemihypertrophy, such as hemifacial 

Fig. 1. Calf photography before and after injection treatment, a, photography of legs before injection 
treatment. B, photography of legs after injection treatment.
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hypertrophy. We assessed patient outcomes by gastrocne-
mius muscle thickness without measuring muscle volume, 
but muscle volume is a more intuitive metric. Therefore, 
further studies and additional experiments are needed.
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