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  Case Report

THYROID ACROPACHY: A RARE MANIFESTATION 
OF GRAVES DISEASE IN JOINTS
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ABSTRACT

 Objective: The objective of this report was to describe 
a patient with Graves acropachy, a rare manifestation of 
Graves disease (GD) that is clinically defined by skin 
tightness, digital clubbing, small-joint pain, and soft tissue 
edema progressing over months or years with gradual 
curving and enlargement of the fingers.
 Methods: The patient was evaluated regarding thyroid 
function (serum free T4 [FT4] and thyroid-stimulat-
ing hormone [TSH] quantifications) and autoimmunity 
biomarkers (thyroid receptor antibody [TRAb]) as well as 
radiographic investigation of the extremities. 
 Results: A 52-year-old man presented with a history 
of thyrotoxicosis and clinical signs of Graves orbitopa-
thy. Laboratory tests showed suppressed TSH (0.01 UI/L; 
normal, 0.4 to 4.5 UI/L) and elevated serum FT4 (7.77 ng/
dL; normal, 0.93 to 1.7 ng/dL), with high TRAb levels (40 
UI/L; normal, <1.75 UI/L). A diagnosis of thyrotoxico-
sis due to GD was made and the patient was treated with 
methimazole. After the patient complained of swelling in 
hands and feet, X-ray evaluation was conducted and estab-
lished the thyroid acropachy.

 Conclusion: We present a case of a patient with GD 
associated with worsening extrathyroid manifestations 
during orbitopathy, dermopathy, and developed acro-
pachy in hands and feet. (AACE Clinical Case Rep. 
2019;5:e369-e371)

Abbreviations:
FT4 = free T4; GD = Graves disease; GO = Graves 
orbitopathy; TRAb = thyroid receptor antibodies; TSH 
= thyroid-stimulating hormone

INTRODUCTION

 Graves disease (GD) is an autoimmune disease that 
affects the thyroid and is the major cause of thyrotoxicosis. 
The disease results from the development of thyroid recep-
tor antibodies (TRAbs). Following the binding of thyroid-
stimulating hormone (TSH) receptors in the thyroid follicle 
membrane, these antibodies trigger thyroid inflammation 
and hyperplasia and increased thyroid hormone produc-
tion, resulting in clinical thyrotoxicosis (1).
 Thyroid acropachy is an extrathyroidal manifestation 
of the autoimmunity (2) that affects less than 1% of GD 
patients. The peak prevalence is among people in their 50s, 
and the prevalence is higher in women (3,4). The clinical 
characteristics of acropachy are digital clubbing, diaphy-
seal proliferation, and hypertrophy of the surrounding soft 
tissue caused by glycosaminoglycan deposition (2), which 
is often symmetrical and bilateral (5). 

CASE REPORT

 A 52-year-old male with a 1-year history of weight 
loss (16 kg in 4 months), tachycardia, hot and moist skin, 
and peripheral tremor presented to our hospital center. 
The patient was a smoker. The estimated thyroid volume 
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was 45 cm3 (normal, 12 to 18 cm3) according to an  
ultrasound examination. 
 The ophthalmologic examination showed a bilateral 
proptosis using the Hertel exophthalmometer, (right eye 
24 mm and left eye 23 mm; right eyelid 12 mm and left 
eyelid 11 mm). The clinical activity score (CAS) was 2 
bilateral (diffuse redness of the conjunctiva and swelling 
of the eyelids), and there was no diplopia. The laboratory 
data showed suppressed serum TSH (0.01 UI/L; normal, 
0.4 to 4.5 UI/L) and elevated serum free T4 (FT4; 7.77 
ng/dL; normal, 0.93 to 1.7 ng/dL) and TRAb (40 UI/L; 
normal, <1.75 UI/L). There was no clinical manifestation 
of dermopathy or acropachy observed. 
 The patient’s thyrotoxicosis was treated with methim-
azole and he was instructed to stop smoking. Four months 
later, he complained of progressive swelling of the hands 
and inferior limbs. The Graves orbitopathy (GO) was 
worse with a CAS of 4 bilateral (diffuse redness of the 
conjunctiva, swelling of the eyelids, swollen caruncle, and 
chemosis). There was hard edema and erythematous-infil-
trative plaques in the feet, legs, and toes similar to so called 
“orange peel skin” or “peau d’orange.”
 The thyroid function tests showed a FT4 of 4.16 ng/
dL and a TSH of 0.005 IU/L. He had not stopped smoking. 
Methimazole was continued and he was again instructed 
to stop smoking. He was referred to dermatology for guid-
ance and follow-up management of the skin lesions. Two 
months later, the patient returned and was improved as far 
as clinical manifestations were concerned. Thyroid func-
tion test showed an FT4 of 0.77 ng/dL and a TSH of 0.001 
IU/L. However, an X-ray examination of the left hand 
indicated soft tissue swelling in the interphalangeal region 
from the 2nd to 5th fingers, interphalangeal subluxation 

on the 3rd finger, and anatomic loss of the distal phalange 
(Fig. 1). X-rays of the left foot indicated distal phalanx 
tapering and bone ankyloses in the hallux, with anatomic 
loss of phalanges in the 3rd and 4th left toes. X-rays of the 
right foot indicated tapering in the proximal phalanx of the 
5th digit with signs of osteoarthrosis in the hallux. 
 The radiologic pattern confirmed the features of 
Graves acropachy. A skin biopsy was then performed, 
which indicated skin lesions compatible with myxedema. 
The treatment involved occlusive bandages of corticoste-
roids and cold cream formulation (10% urea, 10% salicylic 
acid, 5% lactic acid).

DISCUSSION

 Graves acropachy was first reported in 1933 in a female 
patient with GD who was treated with thyroidectomy (6). 
It is the rarest component of the triad of GO, dermopathy, 
and acropachy, and occurs in only 0.8 to 1% of patients 
with GO (4,7). Graves acropachy is strongly associated 
with severe GO and with dermopathy (7). Most patients 
present with digital clubbing with radiologic study show-
ing a periosteal reaction in phalangeal bones. Complaints 
of lower extremity pain, skin and nail changes may point to 
the diagnosis of acropachy (7).
 The pathogenesis of acropachy is unknown, except 
for the anatomic location, in that it is probably similar to 
that of pretibial myxedema. It appears that TRAb mole-
cules bind to the TSH receptors of fibroblasts present in the 
periosteum region and trigger an inflammatory response, 
producing cell proliferation and glycosaminoglycan depo-
sition (7,8). The musculoskeletal manifestation is almost 
never seen without the remaining components of the 

Fig. 1. A, Hand impairment. Swelling of interphalangeal region in both hands associated with finger clubbing. Dorsal. B, Left hand X-ray: presence of 
soft tissue swelling in the interphalangeal region from the 2nd to 5th fingers. The 3rd finger had signs of interphalangeal subluxation and anatomic loss 
of distal phalange.
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triad of orbitopathy, dermopathy, and acropachy (9,10). 
Some studies suggest smoking is a predisposing factor for  
acropachy in GD patients (9). 
 In most cases, acropachy is asymptomatic, but the 
main clinical manifestations are digital clubbing, skin 
tightness with or without digital clubbing and usually with 
small-joint pain (in severe cases), soft tissue edema, and 
reactional periosteum, and skin alterations in fingers and 
nails may also be present (7). The disorder mostly affects 
the metacarpus phalangeal and proximal interphalangeal 
regions in the upper and lower limbs, especially the ankles 
and metatarsal phalangeal joints (11). 
 The soft tissue edema is predominantly hard, it does 
not have temperature elevation, and frequently is associ-
ated with bone alterations (11). Acropachy progresses 
over months or years, with gradual curving and enlarge-
ment of the fingers but without pain associated with initial  
manifestations (6,8).
 Acropachy is extremely rare before the manifesta-
tion of thyrotoxicosis, with 95% of patients developing 
the disease during the treatment of GD (12). In the case of 
patients presenting digital clubbing in the hands, the diag-
nosis is made with only clinical findings (7). Nevertheless, 
X-rays of the extremities should provide a more accu-
rate diagnosis (3). Histologic examination demonstrates  
nodular fibrosis in the distal periosteum (11). 
 In most cases, the condition affects the 1st, 2nd, and 
3rd metacarpus or metatarsus in the radial face and 4th 
and 5th metatarsus or metacarpus in the ulnar face. The 
compromise of a single digit is rare and may suggest 
malignity (3). X-rays may also present layers of new bone 
formation deposited over the progression of the disease. 
This deposition occurs from the cortex towards the perios-
teum and mainly in the terminal segment of the bone (6). 
New bone formation depositions are restrained to the peri-
osteum, with no signs of articular compromise and more 
intensity in the medial region of short bones, although it 
may affect long bones (6). Small bones deletion is rare and 
can be the result of intense inflammatory process.
 Although there is no specific treatment for acropachy, 
immune modulators such as high potency corticosteroids 
have been used, and some patients were successfully treat-
ed with rituximab (12,13). Patients with joint pain can be 
treated with anti-inflammatory drugs such as ketoprofen 
(12). Correction of thyrotoxicosis may be associated with 

an improvement in the clinical manifestations of acro-
pachy, but the role of thyroid function control in acropachy 
evolution is unclear (12,7).

CONCLUSION

 Acropachy is a rare manifestation of thyroid autoim-
munity, always followed by GO and dermopathy. Treatment 
with corticosteroids may have a good therapeutic effect. 
Restoration of euthyroidism is always intended; however, 
the clinical benefit in acropachy is not known.
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