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SUMMARY

Introduction Traumatic myositis ossificans (TMO) is a rare condition, which can jeopardize athletic
careers, especially in cases when a large ossification is formed.
The aim of this paper is to present the results of treating a large TMO mass by application of physical

procedures.

Case outline A TMO mass of large dimensions was detected in a 13-year-old competitive athlete two
months after the patient sustained a direct blow to the quadriceps. Physical treatment lasted three
months. The patient was able to carry out normal daily activities and recreational sports activities without
limitation eight months after the initial injury. The imaging over a five-year follow-up detected a decrease
in height and width of the ossification, but also a discrete increase in its length.

Conclusion Physical therapy resulted in full functional recovery, regardless of the massive ossification.
The height and width of the ossification was reduced, but its length increased.

Keywords: muscle injures; large ossification; physical therapy

INTRODUCTION

Traumatic myositis ossificans (TMO) is defined
as a non-neoplastic, extra-osseous proliferation
of cartilage and bone in an area of muscle that
has been exposed to trauma [1, 2]. It is a rare
entity that has great clinical relevance, primar-
ily because of malignant differential diagnosis
[3]. Despite its benign nature, TMO can lead
to a serious function impairment of extremi-
ties. For athletes, it represents a special problem
because of prolonged absence from the sports
field and the risk of compromising sporting
career [4, 5]. “There are no objective criteria
in the literature for a return to physical activity
following myositis ossificans” (MO) [6].

In most cases, treatment is usually conser-
vative, with analgesics and physical therapy
[5, 7-10]. If surgical intervention is planned,
there is general agreement that early surgery
is contraindicated for this condition and that
surgery should only be undertaken on mature
lesions [4, 11, 12].

In the presented case, a massive ossifica-
tion was identified, which had caused severe
functional impairment of the extremities in
a 13-year-old active handball player. After a
three-month physical therapy, an excellent
functional result was achieved. Applied physi-
cal therapy is described in detail in regard to
the modalities and duration of the administra-
tion of agents, and could be used for the forma-
tion of a future common treatment protocol
in similar cases. The imaging five-year follow-
up found that the length of the ossification
increased, which, to our knowledge, has not
been published to date.

CASE REPORT

A 13-year-old athlete was referred to an ortho-
pedist due to pain and swelling in the femur
five days after sustaining a direct blow to the
quadriceps during a handball match. The ex-
amination showed discrete swelling and mod-
erate palpable pain in the middle third of the
front femoral region. The patient had a normal
gait cycle and full knee range of motion with
mild to moderate pain after flexion of the knee
of over 90°. A standard inactivity regime and
non-steroidal anti-inflammatory drugs were
prescribed.

Two months after the initial injury, the pa-
tient visited the doctor walking with crutches
and a prominent limp, pronounced functional
deterioration, restricted mobility in the knee
joint, and pain in the region of the thigh and
knee. The patient reported that he had incurred
repeated injuries in the same region during his
stay in a sports camp, where he had trained but
in a lighter training regime.

Clinical findings showed a limp, with the
leg in an antalgic position, and reduction in
the knee movement to a greater degree. The
range of motion in the knee was 10° of flexion
contracture, and 20° of maximal flexion of the
knee joint (range of motion 0-10-20; the first
number denotes hyperextension, the second
represents any degree of flexion contracture,
and the third indicates the degree of flexion
of the joint). Pain during knee movement, ac-
cording to a visual analogue scale, was 7. There
was also hypotrophy of the thigh musculature
and diffusely local pain sensitivity on palpa-
tion in the middle third of the thigh. A physical
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Figure 1. Anteroposterior radiograph of the fe-
mur obtained two months after the initial injury

examination revealed a firm, massive, immobile mass in
the anterior area of the thigh muscle. An anteroposterior
radiograph of the femur aroused suspicion of a malignant
process (Figure 1). After obtaining a second opinion at a
higher-ranking institution, thus confirming the suspicion,
magnetic resonance imaging (MRI) was performed (Fig-
ures 2 and 3). Based on the MRI findings, malign process
was ruled out, and the diagnosis was established - TMO
as a result of a repeated partial myofascial rupture. In ad-
dition to the MRI, an ultrasound was also done. Imaging
revealed the greatest diameter of the mass to be 18.5 x 6 x
3 cm (length x width x thickness). The patient was then
referred to physical therapy.
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Figure 2. Sagittal magnetic resonance image
obtained two months after the initial injury
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Figure 3. Frontal magnetic resonance image
obtained two months after the initial injury

The physical treatment lasted three months (Table 1).
The goal of the physical therapy was to increase the passive
and active movement of the knee joint, to improve func-
tion, reduce pain, and improve the trophic of all involved
structures and tissues around the osteoma and the knee
joint. The rehabilitation program was designed in eight
successive treatments based on the continuous assessment
of the patient to avoid pain and reflexive spasm in the thigh
muscle mass, as well as to preserve the integrity of the
capsular structures at the knee while overcoming capsular
restriction with the aim of returning the patient, as soon as
possible, to sports and usual daily activities. The imaging
follow-up included X-ray, MRI, and ultrasound.

Table 1. Treatments and modalities used in physical therapy during the three month rehabilitation

Duration
(days)

Therapy

Series Physical therapy

ROM VAS
at the end of the series | at the end of the series

« Kinesitherapy 45 minutes/day

- Interferential current stimulation
(1-100 Hz) 20 minutes/day

+ Hydro/kinesitherapy 30 minutes/day

| 15

0/5/45 5/10

+ Diadynamic therapy 6 minutes/day
« Kinesitherapy 45 minutes/day
+ Hydro/kinesitherapy 30-40 minutes/day

- Electrophoresis with potassium iodide 20 minutes/day

0/5/60 4-5/10

1] 10 - Kinesitherapy 45 minutes/day

+ Hydro/kinesitherapy 30-40 minutes/day

« Transcutaneous electrical nerve stimulation 20 minutes/day

0/5/70 4/10

« Diadynamic therapy 6 minutes/day
« Kinesitherapy 45 minutes/day
+ Hydro/kinesitherapy 30-40 minutes/day

0/5/85 4/10

+ Kinesitherapy 45 minutes/day
« Hydro/kinesitherapy 30-40 minutes/day

+ Massage 20 minutes/day

« Electrophoresis in Novocain 20 minutes/day

0/0/90 3/10

i 10 - Kinesitherapy 45 minutes/day

« Hydro/kinesitherapy 30-40 minutes/day

- Interferential current stimulation (1-100 Hz) 20 minutes/day

0/0/100 3/10

« Kinesitherapy 45 minutes/day

vi 10 « Diadynamic therapy 6 minutes/day

+ Massage 20 minutes/day

- Transcutaneous electrical nerve stimulation 20 minutes/day

0/0/105 2-3/10

« Kinesitherapy 45 minutes/day
+ Hydro/kinesitherapy 30-40 minutes/day
« Heat (superficial) 15 minutes/day

Vi 10

0/0/105 1-2/10

ROM - range of motion; VAS - visual analogue scale
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Figure 4. Lateral radiograph four months after
the initial injury
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Figure 6. Follow-up radiograph five years after
the initial injury

After completion of the rehabilitation treatment, the
patient was able to carry out normal daily activities and
recreational sports activities without limitation eight
months after the initial injury. After a one-year follow-up,
the patient definitely decided not to accept the operative
treatment. He did not resume an active sports career.

After a five-year follow-up, he had no complaints of
pain or problems in his usual daily activities. He was par-
ticipating in recreational (volleyball, basketball, swimming,
exercises in the gym) activities without difficulties, despite
experiencing pain approximately once every two months,
which was associated with daily and recreational overload
and weather changes, but did not impair his overall life-
style. He had a normal gait cycle, and full knee (130° of
knee flexion) and hip range of motion (active and passive).
Thigh circumference in the distal, middle, and proximal
third was reduced by one centimeter compared to the un-
injured side.

‘ DOI: https://doi.org/10.2298/SARH160427014M
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Figure 5. Lateral radiograph a) eight and b) fifteen months after the initial injury

Imaging follow-up of MO detected changes in the
shape, dimensions, and smoothness of the surface of the
ossification (Figures 4 and 5). Maturation was finished
after eight month and initial regression of the ossification
was obvious after 15 month (Figure 5). Final radiographs
revealed the greatest diameter of the mass to be 19.48 cm
in length, 2.82 cm in width, and 2.39 cm in thickness (Fig-
ure 6). These results represent a decrease in the height
and width, but also a discrete increase in the length of the
existing mass.

DISCUSSION

Myositis ossificans is usually posttraumatic and potentially
complicates hematoma formation of the muscles [2, 12]. It
is common in active males, predominantly in healthy, vig-
orous young men. Any part of the body may be involved,
but the anterior thigh is the most common site [4]. The
incidence of this process ranges 9-20% in athletes who
have sustained a direct blow from the body part of an op-
ponent, most often the knee [4].

The initial damage is followed by soft tissue swelling,
which grows within one to two months into a solid, painful
mass. The form is benign, and develops over a period of
12-24 months, with spontaneous maturation and partial
regression [2, 4, 5, 12].

The presented case had typical clinical features and
disease course. One important characteristic sets it apart.
According to its size, it is one of the largest ossifications
described in the literature [5, 7-13] (Table 2).

Data about therapy are unproven with relevant research.
It may be difficult to gain a consensus on optimal man-
agement of MO. “Treatment is not required in the vast
majority of cases of heterotopic ossification” [14]. Various
non-operative treatments have been reported [5, 8-11].
Apart from a large palpable mass, physical therapy and
indomethacin have shown good results [5]. The admin-
istration of physiotherapy alone had been unsuccessful

Srp Arh Celok Lek. 2019 Jan-Feb;147(1-2):94-98
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Table 2. Comparison of myositis ossificans to the dimension and
location - the greatest diameter of the mass

Authors

Location of
ossification

Dimension of
myositis ossificans
(the largest mass)

length x width x
thickness (cm)

Oravaetal.[12] vastus lateralis m. 15%x3%x2
Srikanth et al. [8] rectus femoris m. 15%6
Bagnulo et al. [9] vastus lateralis m. 13.6x3.7x1.2
Yochum et al. [10] vastus intermedius m. 18.33 x 4.04
Torrance etal. [11] vastus lateralis m. 12%x8
Drobni¢ et al. [13] vastus lateralis m. 12x5

bilateral — vastus 13.3 X 2.3 x 3.5 left;

Sodl et al. [5]

lateralis m. 12.2 x 2.2 right
Carmichael et al. [14] hamstring m. 19%x3
Presented case rectusfemorism. | 4q 4a. 582 % 2.39

vastus intermedius m.

m. - muscle

and only when the treatment with shockwaves was added
did the management of MO become efficient [2]. On the
other hand, extremely effective potential for the therapeu-
tic program of acetic acid iontophoresis and ultrasound
in eliminating MO has reflected in rapid recovery (after
three weeks of treatment and six weeks after injuries)
and a 98.9% decrease in the size of the ossified mass [15].
Similarly, all patients showed signs of functional improve-
ment immediately after shockwave therapy. Two months
after therapy, a normal range of motion and no signs of
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MacusH#u TPAYyMaTCKU OCVI(I)VIKaHTHM MHWUO3UTUC

[lobpuBoje MaptuHos'?, TatjaHa CTojkosuh-JosaHoBuN', Kcenja bolukoBuh?

'Onwra 6onHuLa, Hhophe JoaHosuh’, 3petbaHuH, Cpbuja;

?Ynueep3utet y Hosom Cagy, TexHnukmn dpakyntet,Muxajno Mynun’, 3peranut, Cpbuja;
3YHusep3uTet y HoBom Capy, MeauumHckn dakynteT, KnHnka 3a MeguumHcKy pexabunutaumjy, Hosu Cag, Cpbuja

CAXETAK

YBop Tpaymatcku ocndrkaHTHU mnosutuc (TOM) pepak je anu
MO>Ke Yrpo3uTy CMOPTCKY Kapujepy, NocebHO aKo je BeNMKMX
OUMeH3Mja.

Linmb oBe cTyaumje je fa ce npefcTaBu pesyntar feverba TOM
BENMKMX JVMEH3ja NpUMeHOM dr3nKanHe Tepanuje.
Mpukas 6onecHnka TOM BenuKuUx AYMEH3Vja je AnjarHoCTUKO-
BaH KoA 13-roguwber cnopTucTe, iBa MeceLia nocsie ANpPeKTHOr
yAapua y HatkoneHu muwwmh npegibe peruje. QusnkanHo ne-
yeme je Tpajano Tpu meceua. bonecHuk ce BpaTno yobuuaje-
HUM JHEBHUM aKTMBHOCT/MA U peKpeaTBHOM CropTy 6e3
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orpaHuYera nocse ocam mecewy og nospehrsama. CHUMama
TOKOM neToroauwwmer npahera nokasana cy Aa cy ce BUCKHa
U WUPUHA ocmdurKaTa cmarmbuie, a Aa ce AyKuHa ocudukata
AUCKpeTHo nosehana.

3akspyuak MpumeHa dusnkanHe Tepanuje omoryhuna je nyH
bYHKLMOHaNHN onopaBsak, yNpKoc MacBHOCTU ocudUKaTa.
BncumHa 1 wupuHa ocndriKaTta cy cMarbeHe, anu je AyxuHa no-
BehaHa.

KmyuHe peun: nospepaa mvwmnha; ocudrkatH MUO3UTUC; Gu-
31KasHa Tepanuja
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