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ABSTRACT

Objectives: Shin pain is a broad term used to describe lower leg pain. It is commonly seen in
the athletic/sports population. Various conditions have been claimed to produce leg pain, and

Article info: muscle herniation is one of these conditions. Muscle herniation is the protrusion of muscle

Received: 14 May 2021 ¢ through a defect in the overlying fascia. Although such herniation is common, it is often an
Accepted: 20 Sep 2021 *  underdiagnosed condition in the lower extremity. It usually occurs in athletes, especially in the
Available Online: 01 Dec 2021 *  anterior compartment of the leg, as a result of trauma or due to muscle hypertrophy secondary

to strenuous exercise. Herniation diagnosis depends on its clinical presentation as it appears as
a palpable soft tissue bulge through a fascia defect; radiological findings are used to confirm the
diagnosis. Conservative treatment should be the initial approach, and surgery can be performed
if conservative treatment fails.

Methods: We present a case of symptomatic anterior lower leg pain, initially diagnosed as a
psychosomatic disorder by two orthopedic physicians. However, tibialis anterior hernia in this
patient was confirmed after physical examination by a physiotherapist and subsequent referral
for ultrasonographic evaluation to a radiologist. The patient underwent an 8-week course of
conservative treatment under the supervision of a physiotherapist. This treatment significantly
improved the patient’s pain and function.

¢ Results: After eight weeks of conservative treatment using Minhaj protocol for Tibialis
Keywords: : Anterior hernia, the patient has reported improvement in pain (reduction of score from eight
to two on the NPRS scale) and function. The patient returned to his previous level of physical

Athletic injuries, Hernia,
activity following eight weeks of rehabilitation.

Muscles, Diagnostic
errors, Lower extremity, ¢ Discussion: Tibialis anterior hernia should be considered a differential diagnosis in chronic leg pain
Ultrasonography ¢ with palpable soft tissue protrusion. Conservative treatment can be chosen as the primary approach.
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Highlights
e Muscle herniations are one of the causes of lower leg pain among athletes.
e Tibialis anterior hernia is the protrusion of muscle through the defect in the fascia.
e Conservative treatment should be considered as an initial treatment.

e Minhaj protocol is a new physiotherapy management protocol for tibialis anterior hernia.

Plain Language Summary

Muscle hernias are the bulging out of the muscles through the overlying membrane covering. Tibialis Anterior is a
muscle seen in the lower leg. Hernia of the Tibialis hernia muscle is one of the causes of lower leg pain and is often an
undetected condition in the lower leg. Due to injury and increased muscle bulk following strenuous muscle activity, it
commonly occurs in athletes. Diagnosis of Tibialis Anterior hernia is mainly based on its presentation as a soft tissue
bulge that can be felt under the overlying skin. The node may be enlarged by tightening the muscle and disappear by
muscle relaxation. Special medical imaging studies such as Magnetic Resonance Imaging (MRI), Ultrasonography (US),
and Computer Tomography are used to confirm the diagnosis of Tibialis anterior hernia. Treatment of Tibialis Anterior
hernia is mainly physiotherapy consisting of rest, application of compression bandage, modification of activities, and spe-
cific exercise in a phased manner. Such treatment should be considered an initial treatment approach for Tibialis Anterior
hernia, and surgery can be performed in case of failure of this approach. They presented a case history of an athlete pre-
sented to the Physiotherapy department with exercise-related lower leg pain. Detailed examination by the physiotherapist
and after ultrasound scanning by a radiologist confirmed it as a Tibialis Anterior hernia. The patient has undergone eight

weeks of Physiotherapy treatment and returned to the previous level of activity after eight weeks of rehabilitation.

1. Introduction

hin pain is an umbrella term often used
by sports physicians, physiotherapists,
and trainers to describe exercise-induced
pain in the lower leg. The common fea-
tures of exercise-induced lower leg pain
include pain that aggravates with physical activity and
relieves with rest. Other symptoms are muscle weakness,
muscle cramps, muscle herniation, muscle tightness,
paraesthesia, and numbness. The conditions leading to
exercise-induced lower leg pain can be categorized into
medial tibial stress syndrome, stress fracture, chronic ex-
ertional compartmental syndrome, nerve entrapments,
artery entrapment, and muscle herniation [1]. Diagnosis
of these conditions is challenging because of the absence
of symptoms at rest and reappearance only during strenu-
ous exercise. Comprehensive knowledge of lower leg
conditions, mechanism of injury, relevant history collec-
tion, patient examination, and specific diagnostic tests are
necessary for diagnosing these lower leg conditions.

Muscle herniation is one of the causes of lower leg pain
and is not rare among athletes. It is commonly seen in the
anterior compartment of the lower leg. Lower extremity

herniations are also seen in the posterior compartment of
the leg, lateral compartment of the leg, and anterior com-
partment of the thigh. It usually occurs due to a defect in
the deep fascial layer of the muscle. It is mainly seen in
athletes due to trauma or muscle hypertrophy secondary
to strenuous muscle activity [2]. Radiological imaging
technique such as Magnetic Resonance Imaging (MRI),
Ultrasonography (US), and Computer Tomography (CT)
plays an essential role in identifying these defects in the
absence of symptoms [2]. This study aimed to provide
information regarding the features of the tibialis anterior
hernia and highlight conservative treatment’s effective-
ness in managing the condition.

2. Case Report

A 23-year-old man and recreational football player
with 7 years’ experience in playing was presented to a
physiotherapist with a complaint of the exercise-induced
chronic right lower leg and foot pain since at least a year
ago. The patient was an undergraduate student and used
to play in the college football team as a left-wing mid-
fielder around 5 to 6 days a week. Apart from football,
he used to spend at least 40 minutes in the gym. The pain
became severe in the last three months, and he consulted
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two orthopedic physicians, who diagnosed his problem
as a psychosomatic disorder. Clinical history showed
no previous traumatic event or surgery in the lower leg.
He stopped playing three months ago because of severe
exercise-induced pain in his lower leg. He was also com-
plaining of a structural bulging in the right lower leg ac-
companied by pain. The pain was insidious in onset, and
he could barely continue to play beyond 15 minutes be-
cause of the pain. At least 30 minutes of rest was needed
to relieve his pain. The patient marked 9/10 pain on the
NPRS scale during playing, and otherwise, it was 0/10 at
rest. Besides, he felt the weakness of the ankle and foot
during strenuous exercise and numbness over the plantar
surface of the foot after prolonged standing.

Local examination of the area at rest failed to repro-
duce the pain, swelling, or numbness. But a palpable gap
could be felt in the anterolateral mid-portion of the right
lower leg, approximately 15 cm below the knee joint and
3 cm lateral to the anterior crest of the tibia (Figure 1).
No tenderness was found in the defective area. There was
no variation in skin temperature or discoloration in the
area. The patient confirmed that the bulging occurs in the
same area of the defect. Resisted dorsiflexion reproduces
the bulging through this gap. Muscle length assessment
revealed moderate hamstring and calf muscle tightness.
Manual Muscle Testing (MMT) showed the weakness of
quadriceps and dorsiflexor muscles (MMT 4) compared
to the normal leg. A fascia defect and accompanying
muscle herniation were suspected after the physical ex-
amination by the physiotherapist. For confirmation, the
patient was referred to a radiologist for evaluation.

The radiologist performed US imaging both in supine
lying and standing position. The lying position failed to
reproduce the muscle bulging, whereas bulging through
the defect occurred in the standing position. US imaging

Figure 1. Location of the fascial defect
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detected an approximately 4 cm long vertical defect in
the fascia and herniation of the tibialis anterior through
the defect. Thus, the radiologist confirmed the diagnosis
of the tibialis anterior hernia (Figure 2).

During the subsequent visit, the physiotherapist de-
signed and prescribed an exercise protocol, Minhaj pro-
tocol, for tibialis anterior hernia (Table 1). The goal was
to limit his exercise-induced pain. For reducing the load
on the tibialis anterior muscle, the patient was asked to
focus on mid-foot landing instead of heel strike and in-
crease cadence by 5%-10% while running [3, 4].

The post-intervention assessment was performed two
months after the initial consultation. The patient reported
a beneficial effect after 8 weeks of physiotherapy treat-
ment for his exercise-induced pain. He could play for at
least 30 minutes without any lower leg symptoms. He
reported a 2/10 pain on the NPRS scale (Figure 3) and
mild bulging after 30 minutes of activity, and the pain got
relieved with 10 minutes of rest. MMT showed grade 5
strength in quadriceps and dorsiflexor muscles. The ham-
string and calf muscle length were returned to normal.

3. Discussion

Although muscle herniation in the lower extremity is
a common condition in athletes, they are often under-
diagnosed or misdiagnosed as muscle hematomas and
varicosities [5]. These are the protrusions of the muscle
tissue through the defect in the fascia overlying the mus-
cle [6]. Though the incidence of tibialis anterior hernia
is unknown, it is commonly reported in athletes. Muscle
herniations are commonly seen in the anterolateral side
of the lower leg than other sites due to superficiality,
weakness, and tightness of the fascial compartment in
this area [6] and its more vulnerability to traumatic in-
jury [7]. Additionally, literature has reported the involve-
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Figure 2. Ultrasonography image revealing the loss of continuity of the fascia and protrusion of the tibialis anterior muscle

ment of herniation in the peroneal compartment, tibialis
posterior compartment, and quadriceps compartment [2,
7]. According to many studies, muscle herniations are
divided into two categories [7]: constitutional and trau-
matic. Constitutional herniation occurs due to general-
ized weakness in the muscle fascia. Traumatic herniation
occurs secondary to other injuries such as closed fracture
along with a fascial tear, penetrating trauma, and indirect
injury caused by excessive force applied on an already
contracted muscle [7].

Diagnosis of tibialis anterior hernia is based on its
clinical presentation as a soft tissue bulge that protrudes
through the area of fascial defect. Bulge may enlarge
with the contraction of the affected muscle and disap-
pear when the muscle is relaxed [8]. Most of the time,
the patients present with an asymptomatic soft tissue
protrusion, but they may complain of associated pain,
cramps, and tenderness with strenuous exercise [8]. Sen-
sory symptoms may also arise in case of nerve involve-
ment. Hernia commonly occurs in adolescent and adult
populations who regularly participate in higher muscular
activity and may be seen unilaterally or bilaterally. Re-
sisted dorsiflexion can be used to reproduce the protru-

sion of muscle fibers. An underlying fascial defect can
be detected by palpation. Thus, a detailed physical ex-
amination is needed to diagnose these conditions. Ra-
diological imaging techniques such as MRI, US, and CT
play a crucial role in diagnosis confirmation [2].

Dynamic ultrasound is widely used to evaluate muscle
hernia as it can detect the bulging while performing the
muscle contraction and reduction of herniation during
muscle relaxation. Because of the difficulty in feeling the
bulge, the skin over the defective area will be marked
before the ultrasonography procedure. Evaluation can be
performed in standing and lying positions, and addition-
al contraction of the suspected muscles reproduces the
bulging through the fascial defect. Low pressure while
moving US transducer is preferred as the high pressure
may alter the presentation of hernia, and focus should be
given in and around the field of skin marking [9]. Ex-
amination by the MRI is not recommended in detecting
the muscle hernia due to its cost and time consuming
and the dynamic nature of muscle hernia. Treatment of
the tibialis anterior hernia is mostly conservative, includ-
ing rest, activity modification, compression bandage,
and exercise [2, 4, 10]. A paper published in 2020 by A.
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Table 1. Minhaj protocol for tibialis anterior hernia

December 2021, Volume 19, Number 4

Phases Physiotherapy Repetitions Sets/Time Remarks Days/Week
. . 5shold/10 . . o .
Static quadriceps repetitions 3 sets In supine lying or long sitting positions
Dorsiflexor muscles 5shold/10 f:an be dgne in high sitting with
. - e 3 sets resistance given by contralateral foot,
isometrics repetitions . . .
isometric of 5 s duration
Exercise can be done in the long sitting
. 20s hold/ 5 position. The patient reaches forward
Hamstring stretch repetitions 2 sets to touch the toes while keeping the
knee in extension.
Exercise is done in the long sitting po-
sition with a pillow under the knee to
Soleus stretch 20s hp!d/ 5 2 sets I_(eep the knge in 20-30 degrees’ flex-
repetitions ion. The patient uses a towel around
the foot and gently pulls the foot up
towards the body.
Exercise is done in the long sitting
. position. The patient places a tow-
Phase 1 GaStSZ$Z?§}:nIUS ig;er;%gﬁf 2 sets el around the foot and gently pullsit ¢ ¢ days/week
(0-2 weeks) toward the body while keeping the
knee extended.
Sustained myofas- 'In the supine |y|_ng posm.on, the phys-
; ; . iotherapist applies sustained pressure
cial tension with . - . .
30's/ 5 repeti- on the mid-point of muscle belly in
ankle movement ; 1set .
’ tions the lower leg, just lateral to the crest.
(anterior compart- - "
Simultaneously, the patient performs
ment) ) !
slow active movements of his ankle.
Sustained myofascial tension in the
posterior compartment will be pro-
Sustained myofas- vided in prone lying. The physiothera-
cial tension with pist applies sustained pressure on the
ankle movement 30s/ 5 repeti- 1 set mid-line of the muscle belly, at the
(posterior compart- tions junction between the upper one-third
ment) and lower two-thirds of the posterior
compartment. Simultaneously, the pa-
tient performs slow active movements
of his ankle.
15 s interval can be included between sets in each exercise.
Progressive resistance training with a
Quadriceps . resistance band. The patient will be in
strengthening OB DEED a high sitting position with a resistance
band tied to the lower part of the leg.
Progressive resistance training with a
Dorsiflexor muscles 10 repetitions 3 sets resistance band. The patient’s position
strengthening P will be supine with a resistance band
tied on the forefoot.
Phase 2 Progressive resistance training with a
(3-4 weeks) . resistance band. The patient will be in 5-6 days/week
Gluteus medius . : - o . .
R 10 repetitions 3 sets S|de-|y|ng position. The exercise will
be done in knee flexed and extended
positions.
Lifting the pelvis without causing
Bridging exercise 10 repetitions 3 sets excessive activation of paraspinal

muscles.

The stretching exercise described in Phase 1 can be continued.
15 s interval can be included between sets in each exercise.
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Phases Physiotherapy Repetitions Sets/Time Remarks Days/Week
The patient will be in a kneeling posi-
Hamstring ec- tion. Keeping his head, trunk, and hip
centrics 7 repetitions 3 sets upright, the patient moves forward by
(Nordic exercise) extending at the knee while the phys-
iotherapist stabilizes his lower legs.
Quadriceps ec- The patient will be in a kneeling posi-
centrics - tion. Keeping head, trunk, and hip
(Reverse Nordic 7 repetitions 3 sets upright, the patient moves backward,
exercise) bending at the knee.
2-3 days/week
Phase 3 Supine lying position with the weight  with an interval
(5-6 weeks) Dorsiflexor muscles s applied on foot. The patient does plan-  between ses-
- 7 repetitions 3 sets . ) ] L )
eccentrics tar flexion with eccentric activation of sions
dorsiflexor muscles.
Performed while standing on a foot-
Calf muscle ec- step with only forefoot contacting the
- 7 repetitions 3 sets surface. Allow controlled dorsiflexion
centrics h . A
with eccentric activation of plantar
flexors.
Phase 2 exercises and stretching are to be continued.
One minute interval can be included between sets in each exercise.
Power skip 10 repetitions 2 sets 15 performed_ pith a L forward
movement. Skip as high as possible.
singledeg hop 10 repetitions 2 sets Slngl'e—leg stand with slight kpee flex-
ion. Hop as long as possible.
Double-leg hop 10 repetitions 2 sets Douple-leg stand with slight 'knee
flexion. Hop as long as possible.
. Double-leg stand with slight knee 2-3 days/week
Phase 4 ST Mo rEpEars AT flexion. Jump as high as possible. with interval
(7-8 weeks) between ses-
sion

One minute interval can be included between sets in each exercise.

Masoumi and G. Ramogida [4] suggested a specific ex-
ercise pattern combining progressive isometric, concen-
tric, eccentric, and sports-specific exercises to improve
symptoms related to muscle hernia in the sports popula-
tion. According to this paper, giving supine isometrics to
the tibialis anterior for the first two weeks will help re-
duce pain because of the analgesic effect of isometric ex-
ercise and also promote motor neuron recruitment. They
recommend concentric exercise in supine and weight-
bearing positions for the next two weeks, followed by
eccentric strengthening to produce maximum strength
in elongated position and to adapt with the elastic force.

The last stage in this exercise pattern consists of plyo-
metric drills specific to sports performance. It was report-
ed that the patient would be completely recovered and
allowed to participate in sports after eight weeks of re-
habilitation. We incorporated similar components in the
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current protocol with some modifications. To improve
the strength of the quadriceps and dorsiflexor muscles,
we advised the patient to do progressive resistance train-
ing for these muscles. Moreover, the literature supports
the use of concentric exercise to increase the strength of
agonists and improve the recruitment of motor neurons.
We included stretching of the hamstring and calf to im-
prove the flexibility of muscles. Stretching was found to
have a beneficial effect on muscle flexibility [11].

Masood et al. [11] reported that at least 15 s stretch is
needed to benefit muscle extensibility. Additionally, ec-
centric strengthening was also given along with these
exercises. Studies have described the effect of eccentric
training on muscle architecture and strength [12]. Eccen-
tric training leads to an increase in fascicle length, im-
provement in muscle thickness, and increase in muscle
strength. Plyometrics was also performed in the final
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stage of our protocol. The protocol was beneficial as the
patient reported improvement in exercise-induced pain
and function in his lower leg. He could return to his pre-
vious level of sports activity after 8 weeks of conserva-
tive treatment.

If the conservative treatment fails to reduce the symp-
tom, surgical procedures can manage the hernia. The
traditional method of direct fascial defect closure has
lost its popularity in modern medicine due to the recur-
rence of muscle hernia [13]. Recent research suggests
various surgical methods to repair muscle herniation,
even though the evidence-based guidelines for surgery
are lacking. The use of local fascial flap [14], graft jacket
[15], and synthetic patches [2] are some of the surgical
methods mentioned in published papers for the repair of
fascial defects. The result of this case study could not be
generalized as it was performed in a single subject.

5. Conclusion

Tibialis anterior hernia should be considered a dif-
ferential diagnosis in chronic leg pain associated with
palpable soft tissue protrusion. A detailed physical ex-
amination and confirmation through MRI, CT, or US are
needed to diagnose tibialis anterior hernia. Conservative
treatment should be primarily considered, and surgery
may be a choice only if conservative measures fail.
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