A Case Report & Literature Review

Bilateral Fractures of the Medial Malleoli
Without a History of Trauma

Christopher A. Looze, BS, Brian Golden, MD, and Kenneth A. Egol, MD

e report the case of a woman in her late 60s

with bilateral fractures of the medial malleolus

that progressed to an unstable ankle mortise

on one side. Fractures of the medial malleolus
without a history of trauma are uncommon injuries, with
most described cases occurring in elderly populations. Many
stress or insufficiency fractures about the ankle have been
described in case reports, but none has presented in our
case’s unique manner, with simultaneous bilateral injuries
or progression to an unstable mortise. The authors have
obtained the patient’s written informed consent for print and
electronic publication of her case report.

CASE REPORT

A woman in her late 60s presented to our hospital emer-
gency department after having persistent ankle pain for
6 months and progressive loss of ambulation. At time
of presentation, she was non-weight-bearing on either
ankle. Examination revealed the ankles to be swollen and
deformed, but there were no signs of an open wound. The
woman reported no increase in activity around symptom
onset, and she had not engaged in repetitive stress activi-
ties. She also denied undergoing any traumatic event in the
time leading up to symptom onset.

The patient was referred in by a rheumatologist who
had performed a variety of diagnostic tests. Previously,
another physician had used a prednisone taper to treat her
“difficulty with gait.” The patient reported being a long-
time smoker. Computed tomography (CT) of the chest
indicated emphysema but no evidence of lung carcinoma.
The patient reported no history of fractures and had under-
gone dual-energy x-ray absorptiometry (DXA) to exclude
osteoporosis (results were normal). Whole-body bone scan
indicated “severe degenerative or inflammatory disease,”’
but no focalities at either ankle were reported. Bone, CT,
and positron emission tomography scans revealed no signs
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of pathology or malignancy. The possibility of peripheral
neuropathy with a resulting Charcot joint had been raised,
but the patient did not exhibit any signs of peripheral neu-
ropathy, and lower extremity electromyogram was normal.
Last, the rheumatologist did not find any evidence of sys-
temic inflammatory arthritis.

On the patient’s admittance to our hospital, radiographs
of the right ankle showed a trimalleolar fracture, with the
medial malleolus having an oblique fracture line with
medial displacement (Figures 1A, 1B), plus malunion of
the fibula with approximately 25° of varus. A radiograph
of the left ankle showed a minimally displaced fracture of
the medial malleolus, again with an oblique fracture line
(Figures 1A-1C). Diffuse osteopenia was noted in both
radiographs.

The patient underwent surgery. The right ankle required
a fibular osteotomy and an intra-articular tibial osteotomy
at the apex of the deformity to restore joint alignment.

Figure 1. Preoperative (A) anteroposterior radiograph of left and
right ankles, (B) lateral radiograph of right ankle, and (C) lateral
radiograph of left ankle show bilateral medial malleoli fractures
with fracture of lateral malleolus on right.
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Figure 2. One-month postoperative (A) anteroposterior radio-
graph of left and right ankles, (B) lateral radiograph of right
ankle, and (C) lateral radiograph of left ankle show restoration
of joint alignment with plate and screw fixation bilaterally.

After the joint contour was corrected, a 5-hole one-third
tubular locking plate was affixed medially to stabilize
the reduced fracture. Laterally, a 6-hole one-third tubular
locking plate was affixed to stabilize the fibula (Figures
2A-2C). A 4-hole one-third tubular plate was affixed at the
fracture site on the contralateral side as an antiglide device
with only 2 of the 4 screw holes filled to prevent progres-
sion of deformity and promote bony union.

After surgery, the patient was kept non—-weight-
bearing for 8 weeks but was allowed to perform ankle
range-of-motion exercises. When radiographs showed
evidence of bony union (2 months after surgery), she
was allowed to return to full weight-bearing. By 6-
month follow-up, she was ambulating without an assis-
tive device, and radiographs showed complete healing
of the fractures with a slight malunion in the right
distal tibial articular surface. At 1 year, she was back
to her baseline functional status, and radiographs were
consistent with mild degenerative changes on the right
(Figures 3A-3D, 4).

DiscussioN
This case demonstrates a lack of readily identifiable risk
factors leading to fracture about the ankle without ante-
cedent trauma. Our patient, who had bilateral unstable
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Figure 3. One-year postoperative (A) anteroposterior radiograph
of right ankle, (B) anteroposterior radiograph of left ankle, (C)
lateral radiograph of right ankle, and (D) lateral radiograph of
left ankle show complete healing of injury with slight malunion
of right distal tibial articular surface and mild degenerative
changes on right.

fractures of the medial malleoli, had not previously
been identified as being at high risk for developing such
injuries. In addition, she had been treated for several
months leading up to this severe presentation without
such a diagnosis. Although the literature includes cases
and studies of insufficiency fractures, this presentation
remains unique.

Steckel and colleagues' reported the case of an athlete
who presented with bilateral stress fractures of the medial
malleoli within 21 months of each other. This patient was
treated with arthroscopy on one side and osteosynthesis
and arthroscopy on the other side. Although bilateral, the
injuries presented 21 months apart, not concurrently, as in
our patient’s case. In addition, their patient was involved in
repeated stress exercises, and the injuries were classified
as fatigue-type stress fractures, whereas our patient had an
“insufficiency”-type fracture.

Kaye? reported a retrospective study of 12 insufficiency
fractures in 11 postmenopausal women. Only 1 of these
fractures was an insufficiency fracture of the medial mal-
leolus, excluding the possibility of bilateral presentation. In
addition, the patient with the fracture of the medial malleolus
had sclerosis of the medial distal tibial metaphysis, which
our patient was not noted to have. However, Kaye noted that



Figure 4. At 1-year
postoperative
clinical visit, patient
was clinically
assessed as being
back to baseline
functional status.

treatment of osteopenia is an important element in the treat-
ment of insufficiency-type stress fractures, which is consis-
tent with the finding of osteopenia in our patient.

Stress fractures are commonly divided into 2 subtypes.
Fatigue-type stress fractures result from repetitive over-
load on normal bone, exhausting the normal remodeling
process. Insufficiency-type fractures result from normal
stresses on abnormal bone.? The diagnosis of either type
of stress fracture is primarily based on history and physical
examination. Often, stress fractures present with an unre-
markable radiologic finding, making radiology a confirma-
tory but not exclusive test.*> Our patient denied engaging
in repeated stress activity or increased activity in the time
leading up to symptom onset. In addition, she denied hav-
ing undergone a traumatic event before symptom onset.
Radiographs showed an oblique fracture pattern in both
ankles, which is less common than the vertical fracture
line in most insufficiency fractures about the ankle, add-
ing to the unique nature of this case. As suggested by the
literature for radiographically confirmed stress fractures of
the medial malleolus, we advised our patient to undergo
operative treatment.’ Patients who undergo open reduction
and internal fixation can be expected to return to full activ-
ity 6 to 8 weeks after initiation of treatment. Our patient, in
concordance with this, was returned to full weight-bearing
2 months after surgery.

The role of bone density in predicting risk for devel-
oping fatigue-type stress fractures has been studied in
athletic and military populations.® These studies with
their contradictory outcomes did not agree on bone
density as an identifiable risk factor. Beck and col-
leagues® and Myburgh and colleagues® identified lower
bone density as an indicator of susceptibility to stress
fracture, but they neither correlated these findings to
insufficiency fracture nor set guidelines for evaluating
individual cases. Lack of these 2 features renders the
results inapplicable to relating the osteopenia noted
on our patient’s radiographs to her injury. However,
Cooper!? claimed that osteopenia decreases bone elas-
ticity enough to allow fracture from normal activity,
which indicates that the finding in our patient is still
an attractive feature for identifying risk for developing
such an injury, despite the fact that our patient was not
diagnosed with osteoporosis on the basis of history and
DXA bone densitometry.
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The underlying bone abnormality leading to insuf-
ficiency fracture in our patient remains unclear, as the
causes and predictors of insufficiency fractures have been
less extensively studied, and the focus has been on the
causes of osteoporosis. Suggested risk factors include
but are not limited to female sex, age, postmenopausal
hypoestrogenism, short-term steroid use, and osteopo-
rosis."!’"13 Many of these risk factors have not been
established as primary or secondary and therefore may
be highly interconnected. Our patient fits into the female
and elderly categories, but neither is stringent enough to
be diagnostically significant.

The only relevant finding remains the osteopenia noted
on our patient’s ankle radiographs. Although she was not
diagnosed with osteoporosis, the decreased bone mineral
density seen on her plain radiographs may have been
significant enough to induce insufficiency fracture.!® This
finding highlights a potential limitation in diagnostic
criteria for osteoporosis, as the definition reads “progres-
sive systemic disease characterized by low bone mass
and microarchitectural deterioration of bone tissue with
consequent increase in bone fragility and susceptibility
to fracture.”'* Our patient was found to be negative for
systemic osteoporosis (normal DXA score) and yet to
have some decreased bone mineral density and increased
susceptibility to fracture. In the event that low bone min-
eral density led to fracture, the diagnostic criteria were
too limited.

Transient regional osteoporosis, another possible diag-
nosis, was in our patient’s case not supported by plain
radiographs or magnetic resonance imaging, the common
confirmatory tests. In addition, this condition has been
characterized by its self-limiting nature and has been dif-
ferentiated from more aggressive disorders, such as osteo-
necrosis, that can lead to more advanced presentations, as
seen in our patient.!’

Osteonecrosis is an additional possible cause of bone
abnormality leading to the fractures in our patient’s case.
The pathophysiologic causes of osteonecrosis include vas-
cular interruption caused by trauma, thrombotic occlusion,
and extravascular compression.!® Traumatic event was
denied by our patient, and therefore vascular interruption
was excluded. Thrombotic occlusion and extravascular
compression are considered either secondary or idiopathic.
The conditions leading to secondary osteonecrosis include
bisphosphosphonate use, corticosteroid use, alcoholism,
sickle cell disease and other hemoglobinopathies, Gaucher
disease, myeloproliferative disorders, chronic pancreatitis,
caisson disease, and radiation, none of which was reported
or found in our patient.!”-!® Idiopathic osteonecrosis has
been rendered a categorical classification, as most cases
initially found to be idiopathic have been identified as
caused by thrombophilias or hypofibrinolyses, neither of
which was reported or found in our patient.'® Lack of an
identifiable condition leading to osteonecrosis leaves this
diagnosis as an improbable but possible cause of underly-
ing bone abnormality in our patient.
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CONCLUSIONS

This case report illustrates an extreme presentation of bilat-
eral ankle fractures in a woman who had not been identified
as being at high risk for developing such an injury and who
had not sustained any trauma. Although bone density and
bone quality screening is recommended for women who
are our patient’s age, this case reiterates the importance
of evaluating elderly women for decreases in bone density
and bone abnormality and their potential causes. In addi-
tion, it highlights the need for more readily identifiable risk
factors leading to insufficiency fracture and should serve
as a caveat for physicians dealing with older women with
musculoskeletal pain.

AUTHORS’ DISCLOSURE STATEMENT
The authors report no actual or potential conflict of interest
in relation to this article.

REFERENCES

1. Steckel H, Klinger HM, Baums MH, Schulz W. Bilateral stress fracture of the
medial malleolus [in German]. Sportsverletz Sportsschaden. 2005;19(1):41-45.

2. Kaye RA. Insufficiency stress fractures of the foot and ankle in postmeno-
pausal women. Foot Ankle Int. 1998;19(4):221-224.

3. Daffner RH. Stress fractures: current concepts. Skeletal Radiol. 1978;2:221-
229.

4. Orava S, Karpakka J, Taimela S, Hulkko A, Permi J, Kujala U. Stress frac-
tures of the medial malleolus. J Bone Joint Surg Am. 1995;77(3):362-365.

5. Shelbourne KD, Fisher DA, Rettig AC, McCarroll JR. Stress fractures of the
medial malleolus. Am J Sports Med. 1988;16(1):60-63.

240 The American Journal of Orthopedics®

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Beck TJ, Ruff CB, Mourtada FA, et al. Dual energy x-ray absorptiom-
etry derived structural geometry for stress fracture prediction in male U.S.
Marine Corps recruits. J Bone Miner Res. 1996;11(5):645-653.

Giladi M, Milgrom C, Simkin A, et al. Stress fractures and tibial bone width.
A risk factor. J Bone Joint Surg Br. 1987;69(2):326-329.

Giladi M, Milgrom C, Simkin A, Danon Y. Stress fractures. Identifiable risk
factors. Am J Sports Med. 1991;19(6).:647-652.

Myburgh KH, Bachrach LK, Lewis B, Kent K, Marcus R. Low bone mineral
density at axial and appendicular sites in amenorrheic athletes. Med Sci
Sports Exerc. 1993;25(11):1197-1202.

Cooper KL. Insufficiency stress fractures. Curr Probl Diagn Radiol.
1994,;23(2):29-68.

Gurdezi S, Trehan RK, Rickman M. Bilateral undisplaced insufficiency neck
of femur fractures associated with short-term steroid use: a case report.
J Med Case Reports. 2008;2:79.

Kalaci A, Yanat AN, Sevinc TT, Dogramaci Y. Insufficiency fractures of both
femoral necks in a young adult caused by osteoporosis: a case report. Arch
Orthop Trauma Surg. 2008;128(8):865-868.

Wallenbock E. Stress fractures of the lower leg and foot [in German]. Wien
Klin Wochenschr. 1998;110(21):759-765.

Kanis JA. An update on the diagnosis of osteoporosis. Curr Rheumatol Rep.
2000;2(1):62-66.

Korompilias AV, Karantanas AH, Lykissas MG, Beris AE. Transient osteopo-
rosis. J Am Acad Orthop Surg. 2008;16(8):480-489.

Roy A. Concepts of the pathogenesis of osteonecrosis [Osteonecrosis
of the femoral head: controversies and perils]. Techniques Orthop.
2001;16(1):101-104.

Coleman RE. Risks and benefits of bisphosphonates. Br J Cancer.
2008;98(11):1736-1740.

Glueck C, Freiberg R, Tracy T, Stroop D, Wang P. Thrombophilia
and hypofibrinolysis pathologies of osteonecrosis. Clin Orthop.
1997;(334):43-56.



