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ABSTRACT

Pretibial myxedema, a rare dermatological manifestation primarily associated
with Graves' disease, presents as nonpitting edema, nodular, or plaque-
like lesions on the lower legs due to accumulation of hyaluronic acid. We
present the case of a 42-year-old woman with a history of Graves' disease
who developed dark plaques and indurated skin lesions on her shins,
extending to the dorsal feet. Diagnosed with Grave’s disease 20 years prior,
she underwent subtotal thyroidectomy following antithyroid treatment.
Pretibial myxedema developed one-year post-thyroidectomy and was
managed with systemic glucocorticoids. She later received iodine-131
therapy, which led to hypothyroidism, and started to admit thyroid hormone
replacement. The thyroid function test revealed normal TSH levels and
increased TRAbs. Histopathology of skin lesions showed mucopolysaccharide
deposition and increased collagen confirming myxedema.

This case highlights the rare elephantiasis form of pretibial myxedema and
underscores the importance of recognizing characteristic skin lesions in

patients with hypothyroidism.
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1. Introduction

Pretibial myxedema is a part of the classical triad of

Graves’ disease, which includes goiter,
ophthalmopathy, and pretibial myxedema’. It occurs
due to the accumulation of hyaluronic acid in the
dermis and subcutaneous tissue as a result of
cytokines stimulation. Hyaluronic acid, the main
glycosaminoglycan in the skin, has a high capacity to
bind water and can increase in volume significantly?.
The lesions are typically found on the skin of the
pretibial region, appearing as nonpitting edema,
nodular, and plaque forms. However, it can also
extend to the ankle and dorsum of the foot and may
appear on the elbows, knees, upper back, and neck®*.
Prevalence of pretibial myxedema is relatively rare
and up to 5% of patients with Graves' disease and
15% of those with both Graves’' disease and
ophthalmopathy®. The presence of thyroid-stimulating
hormone (TSH) receptors in skin fibroblast is a
crucial factor in the development of this condition.
These receptors are stimulated by antibodies to
the thyroid-stimulating hormone, leading to TSHR
stimulation and hyperthyroidism. These antibodies
are also implicated in the extrathyroidal manifestations
of Graves' disease, including pretibial myxedema®’.
The presence of typical pretibial lesions usually
occurs in Graves' ophthalmopathy and a history of
thyrotoxicosis. However, rare cases have been reported

in patients with hypothyroidism or euthyroidism??.

Clinically, pretibial myxedema presents with a range
of symptoms. Early signs include firm lumps under
the skin that may change in size or merge. As the
condition progresses, symptoms may include
swelling, thick and scaly plaques, discoloration from
orange to brown, red to purple, and sore or itchy skin,
primarily affecting the lower legs, feet, and shins'™.
There are four types of pretibial myxedema: diffuse
(non-fitting edema), plaque (thick scaly plaques),
nodular (firm lumps), and elephantiasic (lymphatic

fluid buildup creating a warty appearance)'”.

The diagnostic criteria for pretibial myxedema include
a history of autoimmune thyroid diseases, nonpitting
swelling and thickening of local skin, mucinous

degeneration, and positive Alcian blue staining,
distinct histopathological features'?.

Here, we present a case of a woman with
hypothyroidism treated with levothyroxine for seven
years, who developed pretibial myxedema associated
with increased titers of TSHR antibodies (TRAbs).

2. Case report

A 42-year-old woman presented to the endocrinology
clinic with a more than ten-year history of dark plaques
and indurated skin lesions on the bilateral shins that
expanded to involve the dorsal feet. The patient's
initial lesion consisted of asymptomatic, erythematous
papules that gradually merged, and formed an
infiltrative indurated plaque. Over time, the lesion
enlarged to cover the pretibial region below the knee,
causing associated edema and discomfort, and as
a result, her movement was severely impaired. The
patient was diagnosed with Grave's disease 20 years
ago and two years following antithyroid drug treatment,
she underwent a subtotal thyroidectomy involving both
thyroid lobes. Pretibial myxedema started to develop
one year after the thyroidectomy, and she was treated

with systemic glucocorticoids for several years.

Her condition remained stable for nine years post-
surgery. Subsequently, she received iodine-131
therapy. Two years after the radioiodine treatment,
she developed hypothyroidism, and thyroid
replacement therapy with 75 mcg of levothyroxine
was initiated. Her medical history also included
pulmonary tuberculosis which was treated by a

combination of antibacterial medications.

On physical examination, her blood pressure was
100/70 mmHg, and her heart rate was 70 beats/min
with a regular rhythm. She had central obesity with
a waist circumstance of 97 cm, visceral fat of 9%, and
body mass index of 32.1 kg/meter?.

In the eye examination, there were bags under the
eyes, dry and watery eyes, difficulty moving the
eyes, and bilateral marked proptosis. Hertel
exophthalmometric values were 17 mm in the right
eye, and 14 mm in the left (Figure 1).
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Figure 1. Photograph of both eyes on the examination day.

The thyroid function test revealed hypothyroidism,
with levels of TSH of 4.09 plU/mL (reference range:
0.35-5.50 plU/mL), TSH-thyroid stimulating hormone
receptor antibody (TSH Ab) level of 35.65 IU/L
(reference range: 0-1.75 IU/L), and thyroglobulin
antibody and thyroid peroxidase antibody levels
were negative. Hematological and biochemical
investigations were within normal limits, including
serum creatinine, lipid profile, and plasma glucose.
There was no heart failure, pulmonary hypertension,

renal disease, or liver disease.

In the thyroid ultrasound examination, the left lobe of
the thyroid was small, measuring 0.8 cm x 0.8 cm x
1.7 cm, and the right lobe was unvisualized, indicating
either after thyroidectomy. The isthmus of the thyroid
measured 0.2 cm and volumetric analysis showed
Vs=0.5 cm?®, Ve=0.5 cm?® Thyroid parenchyma
exhibited a diffusely heterogeneous texture,

intermingled with areas of lower echogenicity.

Amplitude color Doppler demonstrated decreased

vascularization of the thyroid gland.

Thyroid

examination reported known autoimmune thyroid

scintigraphy  (Tc-99m  Pertechnetate)

disease with partial thyroidectomy and RAIT status:
no significant enlargement of the residual thyroid
glands and mild increased activity.

The foot examination revealed hyperpigmented
indurated plaques with boggy non-fitting edema on
the lower shins extending to the dorsal feet bilaterally
with “peau d'orange” appearance (Figure 2).
Histopathological analysis was performed on two
pieces of 1.5 cm samples from the lesion in the right
dorsoplantar area, stained with Alcian blue and Van
Giesen, revealing myxedema skin. Positive staining
with Alcian blue and Van Geisen stains indicated the
presence of mucopolysaccharides and increased

collagen deposition.

D |
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Figure 2. Photograph of a skin lesion on foot from (A) the right side, (B) the left side (C) the front side, (D) the

back side, (E) the plantar area.
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In the foot X-ray report, no acute or chronic fracture,
dislocation, or foot deformation was identified in
either foot. Joint spaces between tarsal and metatarsal
bones were within normal limits. The alignment of

the bones appears anatomic. Soft tissue swelling

was visualized in the tibial and dorsoplantar parts

(Figure 3). Doppler ultrasound of the lower limbs
was unremarkable. The lymphoscintigraphy revealed
probable partial lymphatic flow obstruction in the
left lower leg; otherwise, lymphatic flow was within
normal limits throughout the right lower leg.

Figure 3. Foot X-rays. Anteroposterior and lateral radiographs of the right tibia and fibula (A), left tibia and

fibula (B), and the dorsoplantar part (C).

3. Discussion

Pretibial myxedema is a significant and specific
dermatological manifestation of Graves's disease.
Clinically, it appears as yellow-brown erythematous
nodules and bilateral, asymmetrical, firm, non-pitting,
and painless plaques. Pretibial myxedema may
resemble skin lesions in conditions like necrobiosis
lipoidica diabeticorum and various inflammatory
dermatoses™. Lesions often appear after the onset
of clinical hyperthyroidism; however, pretibial
myxedema can occur at any stage of Grave's disease,
even years after the hyperthyroidism has been
successfully treated™. The pathogenesis of pretibial

myxedema involves lymphocytic infiltration, evident
in early lesions, which |leads to cytokine production.
This process results in mucinous edema and
fragmentation of dermal collagen fibers, with
subsequent extension into deeper tissues'™.

The thyroid-stimulating hormone receptor found in
fibroblasts plays a crucial role with TRAb and/or
antigen-specific T cells triggering an inflammatory
response that increases hyaluronic acid production.
Histological examination reveals abundant hyaluronic
acid in biopsy specimens, a small number of
lymphocytes, and a moderate increase in mast
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cells. The mucinous substance between collagen
fibers can be identified using Alcian blue stain™.

Our case report presented the elephantiasis form
of pretibial myxedema, a rare manifestation occurring
in less than one percent of pretibial myxedema cases.
Characteristics of elephantiasis pretibial myxedema
include multiple nodular formation, massive edema,
and skin hyperpigmentation'. Differential diagnoses
for this condition include secondary edema resulting
from chronic lymphatic obstruction or venous
insufficiency, diabetic dermopathy, lichen amyloidosis,
hypertrophic lichen planus, and rarely pretibial
epidermolysis bullosa. Several key features distinguish
pretibial myxedema from lymphedema. Pretibial
myxedema is associated with thyroid autoimmunity,
whereas lymphedema results from lymphatic system
dysfunction. Clinically, pretibial myxedema typically
presents with non-pitting edema while lymphedema
initially presents as pitting edema, Histopathologically,
pretibial myxedema is characterized by mucin
deposition and positive Alcian blue staining, unlike
lymphedema, which involves lymphatic fluid

accumulation and fibrosis'®.

Topical and intralesional corticosteroid treatments
are more commonly used than systemic treatments.
Several reports investigated long-term follow-up
revealed that a significant percentage of severe cases
treated with local therapy as well as milder untreated

cases, experienced partial or full remission® 2.

4. Conclusion

We describe a rare case of biopsy-proven pretibial
myxedema in a Grave’s disease with a hypothyroid
condition. Although uncommon, pretibial myxedema
should be considered in the differential diagnosis
when distinctive pretibial skin lesions are observed
in hypothyroid patients. This is particularly important
in settings where early diagnosis and immediate
initiation of treatment are essential for effective

management.
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