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Introduction
Muscle herniation is defined as an outpouching of the muscle 
tissue through the fascia covering it.[1,2] Although it can present 
anywhere in the body, the leg, and particularly tibialis anterior 
muscle, remains the most common.[3] Traumatic causes account 
for the majority of cases, whereas case with unclear origin is 
described as constitutional. It is usually asymptomatic and 
presents with painless swelling.[4] Diagnosis is challenging, 
yet it is mainly clinical.[2] Misdiagnosis mostly leads to 
improper referral, unnecessary investigations, and incorrect 
management.[5] Military soldiers, athlete, mountain climbers, 
and skiers are at a higher risk than other population groups. 
A little attention was given to this problem, although there 
are considerable reported cases. Conservative treatment 
stays the first line of management, including nonsteroidal 
anti-inflammatory drugs (NSAIDs), rest, compressive 
stockings, and activity modifications.[4,6] Surgical option is kept 
for severely symptomatic cases. Numerous surgical choices 
have been described, consisting of direct primary repair, 
decompressive fasciotomy, allografts and synthetic graft, and 
partial muscular excision.[4] In this case report, we present a 
tibialis anterior muscle herniation repaired using trevira tube 

(polyethylene mesh graft). We propose this method as a novel 
repair technique for muscle herniation.

Case Presentation
A 32-year-old Saudi military man, not known to have medical 
illnesses, presented to the clinic with right mid-leg swelling 
and pain for 2 years. It appeared insidiously 6 months after 
a history of a motor vehicle accident. Although it was not 
increasing in size, it was associated with dull aching and 
intermittent pain. It was aggravated by prolonged standing 
and activity and decreased with rest. There was no history 
of constitutional symptoms such as fever, night sweat, loss 
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anterior muscle hernia. The patient was started initially on 
nonsurgical management with NSAIDs, rest and compression 
stockings for 12 months, but it failed in terms of persistent 
discomfort during physical activity and work duties. The 
patient was offered the surgical option and agreed with its 
possible risks and complications. The patient consented for 
direct fascia defect repair with possible mesh repair, which 
was successfully attempted.

Operative procedure
Preoperative skin marking was done during the maximum 
swelling bulge. The patient was positioned supine on the 
operating table, and then general anesthesia was induced 
combined with a popliteal regional block. Cefazoline 2 g 
intravenously was given. A thigh tourniquet was applied, 
followed by prepping and draping in a sterile technique. 
Tourniquet inflated to 300 mmHg. A longitudinal 9 cm 
incision bisecting the swelling was done, followed by careful 
subcutaneous dissection. A deep fascial defect measuring 
10 cm longitudinally was seen and proximal and distal edges 

of weight or change of appetite, and systemic review was 
unremarkable. General examination showed stable vital signs, 
average body build, normal body mass index, and normal gait. 
On local examination, there was a 5 cm × 6 cm subcutaneous 
hemispherical mass over the anterolateral aspect of right 
mid‑leg while standing with ankle dorsiflexion. The skin over it 
looked normal, no dilated veins, no hotness, and no visible nor 
palpable pulsations [Figure 1]. The mass disappeared during 
supine position. Mild tenderness was noted during palpation 
with nonmobile mass. It had a smooth surface with indistinct 
borders, soft doughy sensation, deep to subcutaneous tissue, 
and no palpable lymphadenopathy. The patient had a full 
range of motion (ROM) of knee and ankle with intact distal 
neurovascular function.

Basic laboratory results were within normal limits, and 
tibia‑fibula radiograph was unremarkable. Magnetic resonance 
imaging (MRI) showed the right leg mid-tibia shaft fascia 
defect near the cortical edge with tibialis anterior muscle 
hernia [Figure 2]. The working diagnosis was right tibialis 

Figure 1: (a) Right leg in supine position showing no obvious mass. (b‑d) Showing 3 cm × 5 cm subcutaneous soft‑tissue mass over the anterolateral 
aspect of the middle right leg
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Figure 2: (a‑c) Magnetic resonance imaging T1 cross‑section showed the 
right leg mid‑tibia shaft fascia defect near the cortical edge with tibialis 
anterior muscle hernia
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Figure 3: (a) Right tibialis anterior muscle hernia with fascial defect. 
(b) Trevira tube over the muscle hernia. (c) After suturing, the muscle 
hernia with trevira tube in resting position. (d) No muscle hernia with 
ankle dorsiflexion indicating intact fascial repair
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Table 1: Various series of muscle herniation which used different treatment modalities

Study Number of patients Age (years) Procedure performed Results
Li YT 1 20 Primary repair Tibialis anterior necrosis and 

compartment syndrome
Hegde AS 1 26 Repaired with fascia lata graft Excellent outcome
Roberts JO 2 25 Primary repair strengthened with an interweave 

of palmaris longus tendon
Excellent outcome

40 Repaired with onlay graft of fascia lata Small asymptomatic herniation of 
muscle at the fascia lata donor site

Nguyen JT 1 62 Lateral compartment-only fasciotomy + 
superficial peroneal nerve release

Neuropathy and pain improved with 
satisfactory results at 1 year

Kramer DE 26 19+/−4 Fasciotomy and selective neurolysis One had reoperation
Nine did not return to sport
The rest had excellent outcomes

Ulu MA 1 34 Conservative Asymptomatic after 8 months and the 
mass was less apparent

Schechter DC 8 17-41 3 primary repair
2 fasciorrhaphy
2 conservative
1 repaired with synthetic polyester mesh

Excellent outcome

Ceyhan AM 1 17 Conservative Muscle herniation regressed
Khaladkar SM 1 23 Refused treatment -
Naffaa L 1 16 Fasciotomy Excellent outcome
Zeiss J 2 50 Refused treatment -

21 Fasciotomy No follow up
Dönmez G 1 17 Double-layer primary repair reinforced by 

polypropylene mesh graft over the primary suture
Excellent outcome

Choi Y-R 3 20-49 Repaired with local periosteal graft Excellent outcome
Sharma N 36 16-54 Percutaneous fasciotomy 3 had superficial peroneal nerve injury

1 had reoperation
The rest had excellent outcomes

Çarli AB 1 28 Surgical treatment No follow-up
Govindarajan A 1 57 Conservative No follow-up
Khalid KA 1 28 Repaired with fascia lata graft Mild discomfort
Miniaci A 1 20 Primary repair Compartment syndrome and later on 

persistent foot drop

were identified with tibialis anterior muscle herniation. Stay 
sutures were used on defect edges to help in view and repair. 
Direct primary repair of fascia was not amenable because 
of the excessive tension. We elected to use polyethylene 
terephthalate mesh (trevira tube) to cover the defect. We fixed 
it to the fascia edges using interrupted  Polydioxanone Suture 
(PDS) size 1, then reinforced it with a running vicryl suture 
size 0 [Figure 3]. Tourniquet was deflated and hemostasis 
was assured. Subcutaneous tissue was approximated with 
vicryl sutures then skin closed with prolene size  2‑0 in 
vertical mattress fashion and covered with a sterile dressing. A 
below-knee backslap with a full ankle cast in neutral position 
was applied to prevent ankle dorsiflexion.

The patient was kept in the hospital for 1-day postoperatively to 
observe for compartment syndrome. He received three doses of 
prophylactic antibiotics before discharge. He was supplied with 
NSAIDs as needed for pain, low-molecular-weight heparin 
and oral antibiotic (augmentin) for 2 weeks. Postoperative 
instructions were nonweight bearing for 3 weeks and follow-up 
after 1 week for wound check. There were no postoperative 

complications such as wound dehiscence, infection, and 
compartment syndrome. After 3 weeks from the operation, 
stitches and cast were removed, and he was allowed for full 
weight-bearing as tolerated with physiotherapy referral for 
ankle ROM exercises. The patient returned to his normal 
activities after 3 months without symptoms [Figure 4] and was 
followed for 9 months satisfied with the outcome.

Discussion
Historically, the first recorded case of muscle herniation in 
literature was in  1839 by Dupuytren, a French surgeon, in 
which he distinguished it from the varicose veins.[7] Later, it 
was described by  1853 by Richet, then properly defined in  
1861 by Mourlon as “the movement of a muscle out of its 
torn aponeurosis.”[4] Its prevalence is not well studied and all 
published studies are case reports.

Tibialis anterior is thought to have a higher risk for its tight, 
weak, and superficial fascia compared to other compartments, 
and the leg is a more susceptible area for trauma.[4,6,8] This could 
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be the circumstance in the patient we presented. Although 
tibialis anterior muscle is the most common site of hernia, 
there were other reported cases involving other muscles as 
peroneus longus, peroneus brevis, extensor digitorum longus, 
gastrocnemius, and flexor digitorum longus.[9]

Fascia defect was first classified by Ihde into congenital 
(constitutional) or acquired (traumatic).[10] A constitutional 
defect occurs with no clear cause, either congenital or repetitive 
minor stresses over the fascia. A mesodermal insufficiency 
results in fascia weakness and predisposition to tear.[6,11] 
Vascular fenestrations in the fascia possess a weak area for 
herniation, especially if strained by vascular engorgement 
and muscular hypertrophy.[2,12] Repetitive minor stresses and 
increased intracompartmental pressure would increase the risk 
of herniation through such weak areas.[2,6,8] Traumatic type is 
more common, and it usually occurs after a direct blunt or 
penetrating trauma to the compartment, causing a tear in the 
fascia, or even by an iatrogenic origin.[4,6,8] It can also happen 
indirectly by an injury to the contracting muscle causing 
disruption of the overlying fascia.[6,11] Interestingly, even a 
bilateral leg muscle herniation have been reported by Ceyhan 
et al.[8] Most of the cases reported were males in young adult 
age.[1,4] Population at higher risk are those involved in activities 
or occupations that require prolonged standing with vigorous 
activity as military soldiers, athletes, mountain climbers, and 
skiers.[2,9] Our patient has some of these risk factors being male, 
military, and after blunt trauma.

The vast majority of cases are asymptomatic but cosmetically 
bothering.[4,8] We believe appropriate history taking and 
physical examination would lead to the diagnosis. Diagnosis 

is mainly clinical, and few history and clinical points should 
raise the suspension for muscle herniation among the 
deferential diagnosis.[2] Characteristic finding in lower limb 
muscle herniation during examination is positional change 
of swelling size, which increases during weight-bearing and 
muscle contraction as dorsiflexion of the ankle “fencer’s 
lunge position,” and reduces during relaxation and supine 
position.[13] These signs were clearly seen in our patient with 
a significant change of size with position change, especially 
while standing and squatting. An observed sign that may 
be favoring muscle herniation as a diagnosis is “skin slide” 
sign in which skin clearly slides over the bulge.[8] Peripheral 
nerve palsy may be present as reported by Nguyen et al. in a 
case of peroneus brevis hernia concurrently with superficial 
peroneal nerve compression that improved after fasciotomy.[4] 
Some studies considered muscle herniation a rare condition, 
while others believed that it is underdiagnosed and not well 
studied.[2,6,14] The patient in this report was referred from 
a primary care clinic with unclear diagnosis and maybe 
a soft-tissue tumor. The rarity of similar cases maybe a 
contribution to ignorance or misdiagnosis.[2] Misdiagnosis 
can lead to wrong referrals, unnecessary investigations, the 
persistence of symptoms, and patient suffering.[5] There are 
multiple possible differential diagnoses of muscle hernia such 
as muscle tear, hematoma, vascular diseases (varicose vein, 
angioma, arteriovenous malformation, and thrombophlebitis), 
and soft‑tissue neoplasm (lipoma, epidermoid cyst, fibroma, 
and schwannoma).[4,5,9,15-17]

Dynamic ultrasonography and MRI are complementary and 
confirmatory investigating tools.[4] Imaging is helpful to 
eliminate other differential diagnoses, while small hernias may 
be unnoticed by imaging.[6] MRI would show loss of fascial 
integrity, muscle tissue hernia through fascia, or avulsion of 
fascia tibial attachment.[12] Likewise, in our case, MRI showed 
a fascia defect near the anterior tibial cortical edge.

There are various treatment options with great debate and no 
clear agreement for superiority.[2] In general, asymptomatic 
patients are reassured and effectively treated conservatively, 
and the surgical option is not recommended for this group.[14] 
Rest, analgesia, activity modifications, compression stockings, 
and avoidance of vigorous activities are efficient.[4-6,15,18] In our 
case, we followed the recommendation of initial conservative 
treatment even in symptomatic patients. Surgical options 
are reserved for severe cases or symptomatic patients whom 
conservative treatment have failed.[1,4]

Different surgical options had been described in the literature 
[Table 1], including decompressive fasciotomy, direct primary 
repair, autologous fascia graft, synthetic patch and mesh, 
periosteal flap, partial muscular excision, and acellular porcine 
dermal matrix.[4,6,14,19] There is no gold standard surgical 
method nor clear indications to use a specific surgical option. 
Intracompartmental injections were also used including sodium 
morrhuate (sclerosing agents), triamcinolone (glucocorticoid), 
and botulinum toxins.[1,4,14]

Figure 4: (a and b) Three months postright tibialis anterior muscle hernia 
repair with no sign of recurrence
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Complications of neglecting symptomatic muscle hernia 
would include chronic pain, chronic compartment syndrome, 
and nerve palsy of nearby nerves. Surgical complications 
include compartment syndrome, infection, recurrence of 
hernia, and a large scar in pure fasciotomy.[2,4,6,14] Fasciotomy is 
considered the safest surgical option but cosmetically inferior 
and may potentiate for venous system disease by decreasing 
intracompartmental pressure and calf muscles pump.[4] 
Large symptomatic muscle hernias would benefit more from 
fasciotomy, while small hernias can be primarily repaired.[2,6] 
Autologous fascia graft predisposes donor site to hernia.[2] 
Three cases of leg hernia reported were repaired with tibia 
periosteum flap followed for 1 year with no complications nor 
recurrence of symptoms.[14]

Synthetic mesh carry out the risk of soft-tissue sensitivity, 
adhesions, and infection.[2,4] When primarily repaired, 
large hernias are at risk of compartment syndrome or 
hernia recurrence.[2] Li et al. reported a case that developed 
compartment syndrome 1 day following primary repair of leg 
fascia, which mandated fasciotomy and frequent irrigation 
and debridement and resulted in common peroneal nerve 
denervation.[1] Compartment necrosis can happen in as early 
as 3 h after an insult or ischemia to the compartment.[20] For 
primary facia repair, a two-stage repair was recommended to 
prevent compartment syndrome and soft-tissue necrosis.[1] For 
these reasons, we preferred to prevent serious complications 
and avoid direct primary facia repair.

During the literature review, we did not come across a study 
dealing with muscle herniation repaired with trevira soft-tissue 
attachment tube. We used “MUTARS® ImplantCast made of 
polyethylene terephthalate 55/300 mm.” This material we 
often used it in cases of soft-tissue defect reconstruction after 
musculoskeletal tumor resections. Therefore, we thought of it 
as a new method of repair that was not used previously. Risk 
of infection is considered higher when using trevira tube, for 
that reason, we elected to continue postoperative prophylactic 
antibiotic for 2 weeks.

Postoperative activities varied between researchers, but most 
of them had restricted ROM and nonweight-bearing for 
the first 1–2 weeks, followed by gradually joint ROM and 
weight-bearing.[2,14] To decrease stress on the graft and surgical 
wound, we chose to immobilize the muscle contraction and 
restrict weight-bearing for 3 weeks. We used a below-knee 
backslap with a full ankle cast in a neutral position and 
nonweight-bearing for 3 weeks. That was followed by gradual 
full weight-bearing as tolerated with physiotherapy referral 
for ankle ROM exercises. After 9 months of follow-up in the 
clinic, we did not encounter postoperative complications and 
the patient was satisfied functionally and cosmetically. He was 
able to return to his normal daily activity without symptoms 
after 5 months from the facia repair.

Our study limitation is that we followed the patient for 
9 months and we did not use clinical score measurement. We 
lost contact with the patient after 9 months.

Conclusion
Muscle herniation is rarely encountered in the Orthopedic Clinic 
that may represent true rarity or neglect and misdiagnosis. Its 
true prevalence is unknown. In our study, we diagnosed a 
tibialis anterior muscle herniation clinically and confirmed it by 
MRI. Conservative treatment for 12 months has failed. Thus, 
the surgical option was planned. Innovative repair of leg fascia 
with trevira tube was performed. After 9 months of follow-up, 
outcomes were pleasing clinically and to the patient. In this 
regard, we suggest using trevira tube as one of the treatment 
options of repairing fascia tissue in cases of muscle herniation.
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