EDORIUM Journals

Edorium J Radiol 2020;6:100014R02A12020.
www.edoriumjournalofradiology.com

Insumbo etal. 1

CASE REPORT PEER REVIEWED | OPEN ACCESS

Imaging findings of Miiller—Weiss disease: A case report

Arthur Semedo Insumbo, Moumna Sarah,
F L Jroundi, F Z Laamrani

ABSTRACT

Miiller—Weiss disease is rare entity which is presumably
post-traumatic osteonecrosis of the tarsal navicular
bone in adults. In this article, we describe a radiographic
and magnetic resonance imaging (MRI) findings of the
disease in a 56-year-old female patient with bilateral
tarsal pain, without any history of associated trauma.
Physical examination revealed tenderness of mid-tarsal
joint of each foot. Conservative treatment including
non-weight bearing ambulation slightly improved the
patient’s symptom. But an option of surgical treatment
such as navicular fixation remains to be considered.
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INTRODUCTION

In 1927, Miiller [1] described in adults a chronic
deformity of the tarsal navicular bone due to forceful
compression. In 1929, Weiss [2] also reported a similar
disorder and claimed that osteonecrosis was the primary
causative factor of the disorder. The disease is uncommon
but has been known as Miiller—Weiss disease (MWD)
or syndrome which is associated with chronic midfoot
pain. It often occurs in bilateral navicular bones of
female patients [1—4] and is characterized by progressive
navicular fragmentation and talonavicular destruction
[5—12]. Miiller—Weiss disease is often misdiagnosed or
delayed diagnosed because it may be not familiar with
clinicians.

In this article, we report a case with MWD describing
radiographic and magnetic resonance imaging (MRI)
findings.

CASE REPORT

A 56-year-old female patient, 1.64 meters tall and
weighing 86 kg, who had complained pain in bilateral
feet for one year, visited our trauma unit because
of exacerbation of the symptomatology. She had no
history of trauma. Physical examination demonstrated
tenderness on mid-tarsal joint of each foot. A complete
blood count was also unremarkable.

Radiographs of each foot were obtained for evaluation
of midfoot pain. Sclerotic changes in the navicular bones
were clearly shown on the lateral radiographs without
obvious fractures (Figure 1). The anteroposterior view
of each foot radiographs showed so-called “comma”-
shaped deformity in the navicular bone with the medial
displacement (Figure 2). The deformity which was due
to collapse of the lateral portion of each navicular bone
was predominantly shown in the right one. The patient
underwent MRI with various sequences to evaluate the
sclerotic navicular bones, and showed a collapse of the
left navicular bone with normal cortical bone, and severe
collapse of the right navicular bone with a disruption of
cortical bone (Figures 3 and 4). The anterior portion of the
right talus had bone marrow edema with hyperintensity
on fat suppressed images due to the talonavicular joint
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Figure 1: Oblique radiograph of (A) right foot and (B) left foot.
The lateral portion of the navicular bones with sclerotic change
are decompressed (arrow). Osteophyte in the talus adjacent to
the cuneiform (arrow head) is evident in right foot.

Figure 2: Posterior—anterior radiograph in each (A) right foot
and (B) left foot shows a navicular bone with “comma”-shaped
deformity with a medial displacement.

Figure 3: (A) Magnified lateral view of left foot with T1-weighted
MRI shows low signal intensities in collapsed navicular bone
(red arrow), injured talus (white arrow) adjacent to the
navicular and a cystic lesion in the cuneiform (yellow arrow).
(B) Lateral view of left foot with fat-suppressed MRI shows high
signal intensity in collapsed navicular (red arrow) and cystic
lesion (yellow arrow) in the cuneiform.

osteoarthrosis. Both radiographic and MRI findings,
combined with the patient’s history and clinical findings,
were compatible with MWD involving bilateral navicular
bones.

Anti-inflammatory  drugs

orally, conservative
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Figure 4: Magnified lateral MRI of the right foot with Ta-
weighted sequence shows intermediate signal intensities in
the talus and the deformed navicular. Note that the anterior
aspect of the navicular cortical bone is disappeared (arrow).
Lateral MRI of the right foot with a fat suppressed T2-weighted
sequence shows mildly high signal intensities in the collapsed
navicular (red arrow), and the talus (white arrow).

treatment including weight reduction with non-weight
bearing ambulation slightly improved the patient’s
symptom.

An ulterior surgical navicular fixation was performed
with a good outcome.

The differential diagnosis for spontaneous tarsal
osteonecrosis includes pathologies as follows:

« Mechanically induced stress-adaptive sclerosis
« Callus formation related to insufficiency fracture
« Healing of acute traumatic fracture

On direct surgical inspection, there was no evidence
of malodor or purulence, the possibility of osteomyelitis
was not found.

DISCUSSION

Miiller—Weiss disease is a rare disease that appears
most often in women over 40 years of age, and which
has been described and characterized by compression of
the navicular bone situated between talus and the lateral
cuneiform bone resulting in spontaneous osteonecrosis
of the navicular bone causing severe foot pain and bone
deformity [12].

Miiller—Weiss disease is usually diagnosed by imaging
findings associated with clinical history. Most patients
present with chronic midfoot pain in the fourth or fifth
decades. The bilateral distribution in middle-aged
women is a characteristic of the disease as this reported
case. However, unilateral changes may be evident in
younger individuals [1—12]. With further navicular
collapse, secondary osteoarthrosis develops. The
radiographic abnormalities of MWD are represented as
primary osteonecrosis of the tarsal navicular bone. Initial
alterations include a loss of volume in the lateral portion
of the tarsal navicular with increasing radiopacity. The
changes result in a comma-shaped deformity due to
collapse of the lateral half of the bone [6—11]. Peritalar
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subluxation may also occur in the medial aspect of the
navicular and causing a new articulation [5]. Subsequently
in the same way, dorsal protrusion and fragmentation of
the bone could also often be seen [1].

Magnetic resonance imaging can detect bone marrow
edema and early osteoarthrosis changes and exclude
other differential diagnosis [13], such as stress fracture
which frequently occurs in the navicular. Stress fractures
usually originate at the dorsal, proximal cortex of the
navicular and progress distally to the plantar surface [6].
Repetitive stress injury as bone marrow edema can be seen
on MRI. However, it may be difficult to differentiate the
primary osteonecrosis from the secondary osteonecrosis
caused by long-term complication of stress fracture [6,
14]. Osteomyelitis with periosteal and soft tissue lesions
can also be excluded by MRI. Magnetic resonance
imaging can easily detect talar osteoarthrosis with a
disappearance of the articular talonavicular space and
marginal osteophytes in MWD. Koehler disease in which
radiographic and MRI findings are similar to MWD is
self-limited osteonecrosis of navicular in child under six
years [15].

The middle-aged women with bilateral navicular
osteonecrosis are preferred to MWD [1], although
unilateral navicular lesion may be evident in younger
individuals in the disease [3]. The osteonecrosis in MWD
is categorized as spontaneous although some authors are
thought to be presumably post-traumatic osteonecrosis
[6]. It is not clear whether previous injury or chronic
stress is the primary cause of spontaneous osteonecrosis.
Radiographs, MRI or CT alone cannot distinguish
spontaneous osteonecrosis of the tarsal navicular
secondary osteonecrosis due to rheumatoid arthritis,
renal failure, and lupus erythematosus [7—12].

Osteonecrosis or avascular osteonecrosis is caused
by disruption of the bone’s vascular supply [16—18]. The
dorsal aspect of the navicular is supplied by branches
from the dorsal pedis artery, whereas the plantar aspect
is supplied by the medial plantar artery, and the central
third of the navicular [8], tension forces on the plantar
aponeurosis increase with ventral shifting of weight
during loading, as occurs in association with pes planus.
Simultaneous increase in pressure within the marrow of
the tarsal navicular could lead to inadequacy of blood
flow to its lateral portion. Ligamentous laxity, giving rise
to protrusion of the bone, may further compromise the
blood supply by injuring the radially distributed vessels
that enter the circumference of the tarsal navicular [9,
10].

Miiller-Weiss disease can lead to advanced mid-
tarsal osteoarthritis and subsequent permanent disability
[7]. Treatment of MWD generally consists of non-weight-
bearing cast immobilization and oral anti-inflammatory
and analgesic medication but requires surgical fixation
using bone graft [5].

Insumbo etal. 3

CONCLUSION

Miiller—Weiss disease should be considered in middle-
aged patients with unexplained mid-foot pain. The
disease can result in disability and deformity; however,
a better understanding of this disease and its radiologic
manifestations may allow earlier diagnosis and improve
future management.
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