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 Abstract
Hoffmann’s syndrome is an unfrequent miopathy caractherized by muscular pseudohypertrophy and weakness in a severe hypothyroidism. We 
report a case of a 61-year-old caucasian male, who was admitted at our emergency room with chest pain and a four-months hystory of muscular 
cramps, myalgia, weakness, puffy face and hoarseness. Upon physical examination a bilateral calf muscles pseudohypertrophy was present with 
laboratory parameters of severe primary hypothyroidism and increased creatininphosphokinase (CPK) level. A muscle biopsy showed an active 
chronic inflammatory infiltrate. On levothyroxine therapy, a significative improvement of his symptoms and progressive normalization of the CPK 
level was obtained. The present case highlights that hypothyroidism is to consider in the differential diagnosis of musculoskeletal symptoms.

Introduction
Hoffmann’s syndrome is an unfrequent form of myopathy 
dependent on a severe and protracted hypothyroidism, 
characterized by muscular weakness and hypertrophy. 

Usually, mild muscular symptoms such as myalgia, fatigue 
and cramps are observed in hypothyroid patients while a frank 
muscular hypertrophy associated with weakness is rare (less 
than 10% of patients). The pseudohypertrophy of the muscles 
seems to be linked to the accumulation of glycosaminoglycans 
in the muscles of the extremities, more marked on the limbs 
with the gastrocnemius muscle, confering to the patient an 
athletic appearance. The muscle enzymes are elevated and the 
correction of the hypothyroid status by hormones induces a 
gradual improvement of myopathy with a normalization of 
muscle enzymes.

Case Presentation
A sixty-one-year-old male was admitted at our hospital for 
chest pain, with an history of lower limb weakness, dyspnea, 
drowsiness, hoarseness and transient amnesias present for the 
last 4 months. He referred an history of arterial hypertension 
treated with zofenopril (30 mg orally, once a day) and he 
denied the use of alcohol or HMG.CoA reductase inhibitors. 
On physical examination, a moderate overweight (body mass 
index 27) with bilateral calf muscles hypertrophy was found; 
blood pressure was 140/90 mmHg, heart rate 47 beats/min and 
body temperature was 36 ° C.

Neurological examination revealed generalized hypotonia 
with normal deep tendon reflexes.

Laboratory examinations, including complete blood count, 
electrolytes, erythrocyte sedimentation rate and urine analysis 
were normal while creatininemia level was increased. Serum 
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muscle enzymes, such as CPK, LDH and myoglobin, and 
lipids levels showed a frank increase. 

Free triiodothyronine and thyroxine levels were reduced with 
an increased thyroid stimulating hormone level. Thyroglobulin 
was in the normal range, with the positivity of only anti-
peroxidase antibodies. Low level of 25-OH vitamin D 
and normal immunological and reumatological laboratory 
parameters were found (Table 1).

Thyroid ultrasound showed a typical picture of autoimmune 
thyroiditis with diffuse hypoechogenicity and increased 
vascularization of the gland.

Chest x-ray and arterial blood gas analysis were normal. An 
electrocardiogram showed a low-voltage and sinus bradycardia 
while echocardiography revealed hypertrophic cardiomyopathy 
with a 55% of ejection fraction and a slender pericardial spill. 
Cardiovascular stress test was submaximal (FCMT 60%), 
interrupted for muscle fatigue and negative for signs and 
symptoms of myocardial ischemia. Bilateral lower extremity 
artery and venous doppler ultrasonography were normal.

An electromyographic (EMG) evaluation of gastrocnemius 
muscle showed myopathy. Nerve conduction study (NCS) of 
the nerves of both extremities showed marked short electrical 
duration with low amplitude of bilateral median nerve in the 
distal tract and of the right ulnar nerve at the elbow. A muscle 
biopsy of femoral quadriceps showed the presence of edema 
with active chronic aspecific inflammatory infiltrate.
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A diagnosis of Hoffmann’s syndrome in Hashimoto’s 
Thyroiditis was done and we started with an oral L-thyroxine 
treatment (75 µg onceday for twenty days after increased at 
100 mcg onceday)). After one-month of followup, TSH and 
CPK levels were reduced. At four months of followup control 
we observed the normalization of TSH, FT3, FT4 and CPK 
levels with improvement of muscle pain and weakness (Table 
2). The calf circumference resulted bilaterally reduced from 
43 cm to 41 cm. Physical and mental status were significantly 
improved.

Discussion

Hypothyroidism, is a common endocrine disease, involving 
up to 10% of the general population [1]. Many hypothyroid 
patients present mild muscle symptoms with an increased CPK 
values while a frank myopathy is rarely observed. Then, the 
presence of elevated serum enzymes and muscular symptoms, 
such as stiffness, myalgias, cramps and easy fatigability, needs 
of a differential diagnosis of other causes of myopathy.

Usually, a muscular hypertrophy is unfrequent and found 
in less than 10% of patients affected by miopathy such 
as Duchenne and Becker dystrophy, amyloid deposits 
and infiltration of sarcoid granulomas. The presence of 
pseudohypertrophy associated to hypothyroidism is typical 
of Kocher-Debre-Semelaigne syndrome (KDS) in children 
and Hoffmann Syndrome in adults. At first, Hoffmann’s 
syndrome was reported by Johann Hoffmann in 1897 and 
is characterized by muscular pseudohypertrophy, pain and 
stiffness with proximal weakness and occasional cramps [2]. 
The pathogenesis of hypothyroid myopathy is not well known, 
different mechanisms have been proposed such as altered 
glycogenolytic and oxidative metabolism, altered expression 
of contractile proteins, and neuro-mediated damage [3,4]. On 
biopsy, the muscle involvement is characterized by changes 
of muscle fibres from fast twitching type II to slow twitching 
type-I fibres [5] and accumulation of glycosaminoglycans. 
Adversely, Polymyositis (PM) is a chronic inflammatory 
disease affecting the skeletal musculature, with autoimmune 
pathogenesis. It is a rare disease and can be classified as primary 
or secondary to other autoimmune and / or neoplastic diseases. 
The muscular involvement is characterized by weakness and 
myalgia with functional deficit with a muscle exhaustion often 
affecting the proximal muscles of the limbs (arms and thighs). 
The increased levels of muscle enzymes could be confused 

LABORATORY PARAMETERS VALUES

AST (<40 UI/L) 174

ALT (<40 UI/L) 53

Serum glucose (60-110 mg/dL) 92

lactate dehydrogenase LDH (135-250 UI/L) 846

Creatinine (0.7-1.2 mg/dl) 1.6

creatine phosphokinase CPK (20-200 UI/L) 8553

Troponin T hs (0.003-0.014 ng/mL) 0.099

Total Cholesterol (<200 mg/dL) 329

Triglycerides (<200 mg/dL) 461

alkaline phosphatase ALP (40-130 UI/L) 58

Gamma glutamyl transferase GGT (8-61 UI/L) 146

Na (135-148 mEq/L) 135

K (3.6-5.3 mEq/L) 4.4

WBC (4.000-11.000/mm) 6500

Uric acid (3.4-7.0 mg/dL) 9.2

PCR (<0.5 mg/dL) 0.3

VES (1-15 mm) 27

myoglobin (23-72 ng/mL) 534

Serum cortisol (morning 6.2-19.4 µg/dL) 10

25-OH vitamin D (30-100 ng/mL) 10

free triiodothyronine (0.93-1.70 ng/dL) 0.05

free thyroxine (2.00-4.40 pg/mL) 0.26

thyroid stimulating hormone TSH (0.27-4.20 µIU/mL) 93.55

Thyroglobulin (<78 ng/ml) 1

anti-thyroglobulin antibodies (< 115 UI/mL) 106

anti-peroxidase antibodies (< 34 UI/mL) 96

rheumatoid factor (<14.0 UI/mL) 7.8

complement C3 (80.0-180 mg/dL) 103

complement C4 (10.0-45 mg/dL) 24

ANA NEG

Anti Ro SSA60 NEG

Anti La SSB NEG

Anti Sm NEG

Anti SmRNP NEG

Anti Scl70 NEG

Anti Jo1 NEG

Table 1: laboratory data

LAB TEST AT ADMISSION AT DISCHARGE (16TH DAY) After a month After four months

TSH (0.27-4.20 µIU/mL) 93.55 91.9 13.06 0.95

f-T3 (0.93-1.70 ng/dL) 0.05 0.65 2.5 4.18

f-T4 (2.00-4.40 pg/mL) 0.26 0.19 8.1 9.5

CPK (20-200 UI/L) 8553 3217 411 186

LDH (135-250 UI/L) 846 591 289 158

myoglobin (23-72 ng/mL) 534 344 92 51

Table 2: Time course of biochemical data
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with hypothyroid myopathy due to clinical and biochemical 
similarities but the negativity of anti-Jo antibodies excluded 
this form [6]. Moreover, the normal muscle biopsy and 
values of sedimentation rate and C-reactive protein excluded 
polymialgia reumatica and inclusion body miositis. The old 
age did not oriented for a Duchenne distrophy.

Moreover, the diagnosis of Hoffmann Syndrome was furtherly 
confirmed by the clinical and laboratoristic response to the 
hormonal therapy associated to a partial pseudohypertrophy 
resolution.

Conclusions

Most hypothyroid patients are asymptomatic or with mild 
musculoskeletal symptoms at the time of diagnosis. A frank 
hypothyroid myopathy is unfrequently observed and generally 
undiagnosed but it is noteworthy to consider Hoffmann 
Syndrome in the differential diagnosis of a patient with 
progressive muscle weakness and increased CPK levels. 

In conclusion, the unfrequent Hoffmann syndrome, 
complicating severe primary hypothyroidism has to be 
considered in the differential diagnosis of every patient with 
muscular symptoms.
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