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Abstract. Exophthalmos, myxedema and osteoarthropathy 
(EMO) comprise the triad known as EMO syndrome, which 
is rarely observed in patients with autoimmune thyroid 
disease. The present study reports the case of a patient with 
EMO, including the response of this rare combination to 
radiotherapy. A 48-year-old patient with EMO syndrome 
presented to the Department of Radiation Oncology, Univer-
sity Hospital of Muenster, eight years prior to writing with 
therapy-resistant pretibial myxedema and hypertrophic 
osteoarthropathy of the metacarpal bones. The patient had 
been diagnosed with Graves' disease (GD) 26 years prior to 
presentation, which was treated by thyroidectomy and radio-
iodine therapy. Four years subsequent to the diagnosis of GD, 
the patient developed exophthalmos, which was treated using 
radiotherapy. An evident pretibial, foot and hand myxedema 
developed within the 10 years following the onset of orbi-
topathy. The skin lesions were treated using radiation therapy 
subsequent to the failure of multiple surgical procedures and 
medical treatments. Almost eight years subsequent to the 
administration of irradiation, no recurrence was observed 
on the lower right leg, nor was any recurrence on the lower 
left leg observed approximately four years subsequent to the 
completion of radiotherapy. However, an additional lesion on 
the left hand demonstrated slow progression following treat-
ment with radiation therapy. The present study indicates that 
radiation therapy can be considered as adjuvant therapy for 
patients with refractory myxedema, to prevent or delay the 
recurrence of myxedema subsequent to surgical excision. 

Introduction

Myxedema is a thyroid dermopathy that occurs as a compo-
nent of exophthalmos, myxedema and osteoarthropathy 
(EMO) syndrome or as an extrathyroidal complication of 
Graves' disease (GD). The dermopathy is characterized by a 
localized skin thickening that is confined in ~99% of cases to 
the area of the shins and, in rare cases, to the upper limbs and 
eyelids (1). Myxedema is an uncommon manifestation of auto-
immune thyroid disease and occurs more often in patients with 
hyperthyroidism, with 91% of cases arising in patients with 
hyperthyroidism. Myxedema may develop in hypothyroidism 
subsequent to therapy for GD (1), and appears extremely rarely 
in Hashimoto's thyroiditis without thyrotoxicosis, and even 
in euthyroid patients (1-3). In GD, myxedema, together with 
ophthalmopathy, is one of the extrathyroidal manifestations 
of the disease, in addition to hyperthyroidism secondary to 
diffuse goiter (4). When myxedema occurs as part of a triad of 
extrathyroidal manifestations that also includes exophthalmos 
and osteoarthropathy, it constitutes EMO syndrome, which 
is observed in <1% of patients with autoimmune thyroid 
disease (5). The extrathyroidal symptoms of EMO tend to 
develop chronologically with an onset of eye disease followed 
by myxedema and then finally osteoarthropathy or acropachy 
in cases of a long duration (6-8).

Clinically, myxedema presents with non-pitting edema, 
nodules or plaques. In severe cases, the dermopathy may 
progress to elephantiasis. The mean age at diagnosis of 
pretibial myxedema is 53 years, with a female to male ratio 
of 4:1 (1).

Pathophysiologically, myxedema is characterized by 
the accumulation of glycosaminoglycans in the dermis and 
panniculus adiposus that compresses the dermal lymphatics, 
resulting in dermal edema and the clinical features of lymph-
edema (2,9).

The thyrotropin receptor (TSH-R) has been nominated as 
a common target antigen in Graves' ophthalmopathy (GO) and 
pretibial myxedema (PTM) (10-12). In previous studies, the 
presence of TSH-R immunoreactivity has been also reported 
to be involved in the muscles and adipose tissues of patients 
with GO and in the dermis of patients with PTM (6,10). 
Therefore, the antigen-antibody reaction is hypothesized 
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to result in the stimulation of fibroblasts, with a secondary 
release of cytokines leading to lymphocyte attraction and 
production of glycosaminoglycans, eventually causing tissue 
swelling (2,10,11).

The cutaneous manifestations of hyperthyroidism include 
warm, moist and pruritic skin. Ophthalmopathy in GD is char-
acterized by the swelling of rectus muscles, connective tissue 
expansion in the posterior orbit that results in the protrusion of 
the eyes, extraocular muscle dysfunction and impaired vision 
in advanced cases, due to compressive neuropathy of the optic 
nerve (13,14). Thyroid acropachy is a rare clinical presentation 
of autoimmune thyroid disease and manifests with club-
bing and swelling of the digits due to osteoarthropathy and 
periosteal reaction of the bones of the upper or lower extremi-
ties (1,11).

The majority of patients with mild myxedema do 
not require treatment, with 50% of cases concluding in 
spontaneous remission. Moderate myxedema may require 
treatment in patients that are symptomatic and experience 
pain, impaired motion of the joints or disfigurement (2). 
The present study reports the case of a patient with EMO 
syndrome that suffered from extensive myxedema and was 
treated using radiotherapy as a component of the therapeutic 
regimen. Written informed consent was obtained from the 
patient.

Case report

A 48-year-old male patient was diagnosed with thyrotoxicosis 
secondary to GD at his local clinic (Lengerich, Germany). A 
complete check-up revealed elevated levels of thyroid stimu-
lating hormone receptor antibody (TSHR-Ab). The patient was 
initially treated with a subtotal thyroidectomy in April 1987, 
and then with radioiodine therapy in 1989 at the Department 
of Nuclear Medicine, University Hospital of Muenster (Muen-
ster, Germany). The patient also demonstrated mild bilateral 
pretibial myxedema, which disappeared within 17 months 
following radioiodine therapy. Subsequently, the patient devel-
oped hypothyroidism, which was compensated for through 
the daily administration of 250 µg L-thyroxine. The dose of 
L-thyroxine was then gradually reduced over the  period of 
one year to 175 µg.

Whilst the patient was receiving 175 µg L-thyroxine daily, 
an euthyreotic condition was identified, with the following 
thyroidal values being obtained: TSH 1.23 µunits/ml 
(normal range, 0.35-4.50 µunits/ml); free triiodothyronine, 
3.10 pg/ml (normal range, 2.0-4.50 pg/ml); free thyroxine, 
1.33 ng/dl (normal range, 0.70-1.65 ng/ml); thyroglobulin 
Ab, 10.1 units/ml (normal level, <1.0 units/ml); TSHR-Ab, 
69.6 units/l (normal level, <3.0 units/l); and thyroid peroxidase 
antibody, 14.4 units/ml (normal level, <2.0 units/ml).

In 1993, the patient developed exophthalmos, which was 
successfully treated by the administration of conventional 
radiotherapy at a total dose of 36 Gy. Laser-based patient posi-
tioning was used to ensure precise positioning prior to each 
radiation session (15). The patient experienced mild transient 
conjunctivitis and periorbital erythema subsequent to the 
treatment.

In 2000, a myxedema began to develop on the right 
hand, and then progressed to involve the lower right leg. Two 

years later, the left hand and then the lower left leg were also 
affected. The patient was treated using a variety of medica-
tions, consisting of the administration of topical and systemic 
corticosteroids, cyclophosphamide, hydroxychloroquin 
and everolimus, as a trial to improve his skin condition by 
decreasing the fibroblast production of hyaluronic acid. 
Compression bandaging and regular lymphatic drainage were 
also administered. Subsequent to these therapies, no sufficient 
improvement had been observed and the patient was therefore 
referred to the Department of Radiation Oncology at the 
University Hospital of Muenster in 2005.

The clinical examination performed prior to radiotherapy 
confirmed the presence of massive pretibial myxedema in the 
form of non-pitting edema and skin plaques, combined with 
areas of extensive fibrosis (Fig. 1). Nodular tumors on the 
dorsal aspect of the hands and feet were clinically apparent 
and resulted in a severe cosmetic impairment, as well as 
discomfort due to continuous pressure from footwear and 
impaired motion of the ankles. At the time of the diagnosis of 
myxedema, the patient was non-thyrotoxic. The histological 
examination of the myxedematous pretibial and hand lesions 
revealed a typical deposition of mucin accompanied by 
fibrosis of collagenous fibers and interstitial mucopolysaccha-
rides. Perivascular infiltration of lymphocytes was also noted. 
The epidermis was found to be irregularly acanthotic with 
compact hyperkeratosis.

As the patient had developed thyroid acropathy over the 
course of the disease, with clubbing of the fingers and toes 
being demonstrated, and had experienced a periosteal reaction 
in the metacarpal bones and osteoarthropathy, as revealed by 
an X-ray of the hands performed in 2002, the triad of exoph-
thalmos, myxedema and osteoarthropathy was fulfilled and a 
diagnosis of EMO syndrome was established. Table I reports 
the details of the radiation doses administered to the patient 
and the clinical outcomes.

In February 2005, radiation therapy was commenced to 
treat the lower left leg and foot at a total dose of 5 Gy. Simul-
taneously, radiotherapy of the lower right leg and foot was 
commenced, with the administration of ≤20 Gy, due to severe 
skin myxedema. Three months later, an additional 16 Gy was 
administered to the lower right leg due to the persistence of 

Figure 1. Anterior view of the legs prior to treatment, revealing extensive 
thickened plaques extending around the legs and clubbing of the toes.
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myxedema. The radiotherapy was well tolerated, with the 
exception of skin edema and slight erythema occurring on 
the right side a few days subsequent to the completion of 
radiotherapy. However, this resolved spontaneously after 
three weeks.

In November 2008, due to skin disfigurement, the patient 
was treated with surgical shave excision on the lower legs, 
which was performed by dermatological surgeons. Subse-
quent to the surgery on the left leg, adjuvant radiotherapy 
was commenced up to a total dose of 30 Gy (Fig. 2). Since 
2009, the present patient has received 400 mg pentoxifylline 
daily as maintenance therapy to reduce the extent of fibrotic 
lesions induced by radiation therapy (17).

In February 2010, due to the presence of severe thyroid 
myxedema on the back of the left hand, the skin was resected 
and the patient developed myxedematous recurrence after 
seven months. In June 2012, the Departments of Derma-
tology and Radiation Oncology jointly decided to perform 
wide skin excision and skin transplantation on the back of the 
left hand and then to perform radiation treatment at a dose 
of 26 Gy for consolidation. Slight skin edema and erythema 
were noted. Five weeks later, the graft donor site exhibited 
myxedematous skin changes, four months subsequent to skin 
transplantation, in the form of skin elevation and swelling. 
These symptoms were also treated with radiotherapy at a 
dose of 19.8 Gy.

Subsequent to the completion of radiotherapy, the skin 
erythema had clearly improved. The patient was highly 
satisfied with the results of treatment. Nearly eight years 
subsequent to irradiation, no recurrence of myxedema was 
observed on the lower right leg. On the lower left leg no recur-
rence was observed approximately four years subsequent to 
the completion of radiotherapy. At the final follow‑up exami-
nation six months prior to writing, slight lower leg swelling 
was observed on each side, which was considered to be 
recurrent myxedema. At present, this recurrence continues 
to be treated locally with compression bandaging. Additional 
lesions on the left hand and thigh due to skin transplantation 
were also stable subsequent to the completion of radiation 
treatments. The left hand demonstrates the presence of 

slowly progressing lymphedema, nearly six months subse-
quent to radiotherapy, which is also currently being treated 
with compression bandaging.

Discussion

The mechanism of myxedema is not completely clear, and 
it is assumed that the presence of the TSHR-Ab stimulates 
fibroblasts, leading to glycosaminoglycans production and 
resulting in the engorgement of the involved tissues (10,11). 
Mild cases of myxedema or cases without cosmetic or local 
functional limitation do not require topical treatment and are 
usually followed up by endocrinologists. The administration 
of topical corticosteroids coupled with occlusive or compres-
sive dressings may be used to treat symptomatic cases (2). The 
treatment of refractory cases is usually suppressive in order 
to control symptoms without curative intent. Other manage-
ment options have been advocated. Shinohara et al described 
success using intra-lesional octreotide for >15 months (18). 
Felton et al successfully treated a patient using a combina-
tion of surgical and octreotide treatment, resulting in local 
control of skin lesions lasting more than nine years (19). 
Jolles et al reported the clinical improvement of pretibial 
myxedema in patients treated using high dose intravenous 
immunoglobulin therapy (20).

To the best of our knowledge, the present study reports the 
first case of extensive multilocular myxedema in a patient with 
EMO syndrome that was treated using radiotherapy. The skin 
lesions resulting from EMO syndrome in the present patient 
resulted in severe cosmetic and local functional impairment. 
The adjuvant radiotherapy administered subsequent to skin 
excision produced a significantly improved long‑term local 
control of the skin lesions and improved ankle movements on 
each side. In addition to the radiation sessions, psychosocial 
support for the present patient aided in the development of 
coping strategies for the medical condition (21).

In the present patient, no exophthalmos was observed 
for 20 years subsequent to the administration of orbital 
conventional radiotherapy using two opposing lateral fields. 
In addition, radiotherapy has been used successfully for 
>50 years for the treatment of GO. At present, orbital radia-
tion is performed using intensity-modulated radiotherapy to 
decrease incidence of complications. Low dose orbital radio-
therapy of 16-20 Gy over two to three weeks was revealed to 
be effective in the treatment of GO (22,23).

In summary, the routine use of radiation therapy for EMO 
syndrome is not recommended, in particular for the treat-
ment of young patients with minimal cutaneous changes. It 
was also hypothesized that radiotherapy, in combination with 
surgical intervention, should be alternative modalities for 
those patients who exhibit recurrent or refractory myxede-
matous lesions with severe cosmetic disfigurement.

The present study reports the case of a patient that expe-
rienced EMO syndrome in addition to extensive myxedema, 
which demonstrated a good long-term clinical response 
to radiotherapy in combination with surgical procedures. 
The current study reveals that radiation therapy may be 
considered as an adjuvant therapy for patients with refrac-
tory myxedema in order to prevent or delay the recurrence 
of myxedema subsequent to surgical excision. Management 

Figure 2. Anterior appearance of the legs subsequent to treatment, demon-
strating the decreased edema, fibrosis and nodularity.
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of EMO syndrome requires discussion within a multidisci-
plinary team to determine individualized treatment options 
for each clinical presentation of the syndrome.
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