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Hypothyroidism causing 
bilateral lower-limb 

compartment syndrome
Cameron Schauer, Young E Koo, Stephen McBride, Alpesh Patel

Case report
A 17-year-old Indian man was referred 

to hospital with bilateral anterior leg pain 
and diffi  culty walking after a forty-minute 
session of recreational basketball 36 hours 
prior. There was no history of trauma. He 
took no regular medications. His family 
history was signifi cant for maternal Grave’s 
disease and two grandparents having type 2 
diabetes mellitus. 

Physical examination revealed diffuse 
erythema and non-pitting oedema over the 
anterior tibial compartments bilaterally, 
minimal tenderness on palpation, restricted 
passive dorsifl exion of the ankles and a high 
stepping gait with bilateral foot drop. Power 
was grade 1/5 in the ankle dorsifl exors with 
paraesthesiae of the dorsum of both feet. 
Ankle and toe plantarfl exion were normal 
with symmetrical deep tendon refl exes in 
both lower extremities. Peripheral pulses 
were intact. His hair, skin and nails were 
normal. There were no palpable neck 
masses or thyromegaly. The remainder of 
the systemic examination was also normal, 
including cardiorespiratory examination 
and clinical euvolemia. 

Laboratory investigations revealed a CK 
>22,000IU/L (normal 60–220), thyroid-stimu-
lating hormone (TSH) >100mIU/ml (0.3–4.0) 
and free thyroxine (T4) <3.0pmol/L (10–20). 
Urinanalysis showed myoglobin 1.9mg/l 
(<1) and urine haemoglobin pigments. 
Serum creatinine was normal, and anti-
thyroid peroxidase (TPO) antibodies were 
negative. He was provisionally diagnosed 
with hypothyroidism-induced myositis with 
rhabdomyolysis. He commenced thyroxine 
replacement therapy, and was treated 
aggressively with intravenous fl uids.

The following day pain worsened with 
increasing analgesia requirement. Subse-
quent magnetic resonance imaging 
(MRI) of the lower limbs confi rmed high 
signal within the muscles of the anterior 
compartment without any fl uid collection, 
and bulging of the anterior deep fascia 
(Figure 1). Due to the prolonged duration 
of symptoms, high likelihood of underlying 
necrotic tissue with little chance of recovery 
and risk of post-operative infection, ortho-
paedic consult advised against performing 
a fasciotomy. He was discharged for 
outpatient follow-up with bilateral 
ankle-foot orthoses and ongoing thyroxine 
replacement. At six-week follow-up, the 
anterior compartment discomfort had 
largely resolved. Thyroid function tests 
normalised within eight weeks. At six-month 
follow up, the patient had ongoing bilateral 
foot drop and is awaiting bilateral tibialis 
anterior tendon transfers.

Discussion
Although abnormality in thyroid 

function is a common endocrine disorder, 
compartment syndrome associated with 
severe hypothyroidism is rare.1–6 Notably 
all but one case3 was managed operatively; 
however, functional outcome was compa-
rable among the other six patients described 
in the literature. Our case is the youngest 
adult presentation reported.

The pathophysiology of hypothyroid-
ism-induced myopathy and associated 
compartment syndrome is incompletely 
understood. Thyroid hormone is known to 
exert infl uence on muscle metabolism, with 
low levels inducing a mitochondrial driven 
metabolic myopathy.7 Additional effects 
include alteration of the actin-myosin unit 
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Figure 1: T1 sequence magnetic resonance imaging of the lower limbs demonstrating 
areas of high signal within the muscles in the anterior compartments, consistent 
with haemorrhage. There is bulging of the anterior deep fascia overlying the anterior 
compartment and bowing of the interosseous membrane, consistent with increased 
pressure within the anterior compartment. 
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with changes in regeneration, proliferation 
and contractility. Further differences in 
glycosaminoglycan metabolism may lead 
to abnormal deposition, accumulation and 
damage. We hypothesise that the combi-
nation of abnormal metabolism and function 
of the muscle cell, coupled with impaired 
vascularity, lymphatic drainage and oedema 
due to stimulated fi broblasts predisposed our 
patient to compartment syndrome, which 
was precipitated by exercise. Furthermore, 
increased extracellular fl uid accumulation 
associated with hypothyroidism may be 
more substantial in the lower limbs due to 
gravitational effect accounting for presen-
tation in the legs alone. 

In contrast to an acute compartment 
syndrome, our patient had a subacute 
course over a period greater than 72 hours. 
Severe pain is often considered a hallmark 
of compartment syndrome; however, 
was absent in our patient at the time of 
presentation. 

Additional history obtained from the 
patient in retrospect did reveal he had 
suffered from non-specifi c fatigue for 
“some years”. It is unclear when he became 
so grossly hypothyroid, given his normal 

pubertal development and height. He did not 
appear to suffer from any additional systemic 
features of profound hypothyroidism, specif-
ically reduced cardiac function, reduced 
respiratory or exercise capacity, dermato-
logical or neurological abnormality. The 
cause for his hypothyroidism is thought 
most likely to be chronic autoimmune 
(Hashimoto’s) thyroiditis, despite negative 
anti-TPO antibodies. He denied any recent 
fl u-like illnesses, fevers or neck discomfort 
that would suggest acute post viral thyroiditis 
as the potential aetiology. 

This rare case illustrates two points that 
are generally applicable. Firstly, patients 
presenting with myopathic symptoms, 
even in the absence of other typical hypo-
thyroid manifestations should have their 
thyroid function checked to ensure that 
occult underlying hypothyroidism is not 
present. Secondly, early recognition of 
compartment syndrome that may present 
in patients without classic risk factors or 
symptoms is crucial. Symptoms such as an 
acute foot drop may denote the presence of 
compartment syndrome and prompt rapid 
surgical assessment may infl uence outcomes 
if recognised early.
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