
Articles © The authors   |   Journal compilation © J Endocrinol Metab and Elmer Press Inc™   |   www.jofem.org
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 

in any medium, provided the original work is properly cited
250

Original Article J Endocrinol Metab. 2015;5(4):250-255

ressElmer 

Prevalence and Clinical Characteristics of Pretibial 
Myxedema in Chinese Outpatients With Thyroid Diseases

Changgui Lana, b, Wei Chena, Jing Zhaoa, Can Lia, Xiaofeng Meia,  
Jie Hua

Abstract

Background: There have been no reports on the prevalence of pretib-
ial myxedema (PTM) in thyroid diseases in China. In order to resolve 
the problem, we retrospectively investigated Chinese outpatients with 
thyroid diseases and analyzed the clinical manifestation of PTM.

Methods: All outpatients with thyroid diseases at Department of Nu-
clear Medicine from October 24, 2000 to November 11, 2006 were 
included in the investigation by eligible case criteria and screened 
by PTM diagnosis criteria. The fill-out forms of PTM had three main 
items which contained demographics, diagnosis of thyroid diseases, 
relationship among I-131 therapy, thyroid function and onset of PTM, 
and the clinical manifestation of PTM. Descriptive statistics of the 
data were performed with statistical software SPSS17.0.

Results: The prevalence of PTM was 1.6% (728/44,646) in thyroid 
diseases, 1.7% in thyrotoxicosis, and 0.36% in Hashimoto thyroidi-
tis, primary hypothyroidism and thyroid adenoma, respectively. The 
average age was 41.1 ± 11.9 years (15 - 78 years). The sex ratio was 
1:3.7. Eighty-three percent of cases were Chinese farmers. The onset 
of PTM was 63.9% in euthyroidism, 22% in hyperthyroidism, 11.4% 
in hypothyroidism and 2.7% in unclear thyroid function. The course 
was 10 days to 10 years and its average was 37.8 ± 20.5 months. The 
clinical forms were 82.6% in non-pitting diffuse swelling, 12.4% in 
plaque/nodule, 2.7% in verruciform plaque, 1.6% in elephantiasis and 
0.7% in tumorous.

Conclusions: The prevalence of PTM with chronic and autoimmune 
features is 1.6% in thyroid diseases. Its onset is not related to thyroid 
dysfunction and it should be treated early.
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Introduction

Pretibial myxedema (PTM) or localized myxedema or thyroid 
dermopathy had often been thought to be an extrathyroidal 
manifestation of thyrotoxicosis (Graves’ disease), since Hek-
toen reported the first case of PTM associated with hyperthy-
roidism in 1895 [1]. It was often seen by endocrine physicians 
at hyperthyroidism treatment centers but rarely met by derma-
tologists at general dermatology department. The prevalence 
of PTM in patients with thyrotoxicosis was reported to be 
0.6-4.3% during the 1960s in west countries [2-4]. However, 
in 1.3 billion population country, China, there were few der-
matologists who specialized in PTM research. The diagnosis 
and treatment of PTM had been a problem at department of 
dermatology. More unfortunately, little information was avail-
able regarding the prevalence of PTM in patients with thyroid 
diseases in China. In order to resolve the problem, we retro-
spectively investigated outpatients with thyroid diseases at 
Department of Nuclear Medicine of CNNC 416 Hospital and 
analyzed the clinical manifestation of PTM.

Materials and Methods

All outpatient cases with thyroid diseases in the archive of De-
partment of Nuclear Medicine in CNNC 416 Hospital from 
October 24, 2000 to November 11, 2006 were included in the 
investigation. The cases were excluded which lacked history 
records, or physical examination (including skin), or thyroid 
function test, or thyroid disease diagnosis. The diagnosis crite-
ria of PTM included: 1) the cases were suffering from thyroid 
diseases or had thyroid disease history; 2) the cases had non-
pitting swelling of skin or nodule or plaque or elephantiasis; 3) 
skin lesions were excluded from erysipelas, nodular vasculitis, 
keloid and other mucinoses such as cutaneous focal mucinosis, 
lichen myxedematosus, etc.

All eligible outpatient cases were screened on the basis of 
the PTM diagnosis criteria. The cases which were qualified for 
the PTM diagnosis criteria were recorded into the preliminary 
forms which had been designed and printed before screening. 
The form had three main items which must be filled out. The 
first item was the demographic data field. It contained the case 
number, outpatient’s name, sex, age, occupation, address, and 
telephone number. The second item was the diagnosis of thy-
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roid diseases and its treatment with I-131 including names of 
thyroid diseases, thyroid function test (normal, hyperthyroid-
ism and hypothyroidism decided by T3, T4, FT3, FT4 and 
TSH), whether receiving I-131 treatment or not. The third item 
was the clinical manifestation of PTM, in which the onset of 
PTM was before, meanwhile or after thyroid dysfunction; thy-
roid function when PTM occurred; local injuries, course of 
PTM and lesional types (non-pitting swelling, nodule, plaque, 
and elephantiasis) were also included.

After the forms were collected, PTM cases were recon-
firmed by telephone contact or they were asked to come back 
and re-examined by dermatologists if could.

Finally, the data were analyzed with statistical software 
SPSS17.0. Variables were analyzed by descriptive statistics 
such as frequencies, percentages, means, standard derivation 

and range.

Results

Prevalence of PTM in Chinese outpatients with thyroid 
diseases

In 6 years from October 24, 2000 to November 11, 2006, 
44,646 cases with thyroid diseases were eligible from out-
patient archives of Department of Nuclear Medicine. Among 
them, 42,417 cases were in thyrotoxicosis (Graves’ disease), 
1,393 cases in Hashimoto thyroiditis, 557 cases in primary 
hypothyroidism and 279 cases in thyroid adenoma. However, 

Table 1.  Demographic Characteristics of 728 PTM Cases

Age range 
(years) No. Average ± SD 

 (years)

Sex
Ratio

Occupation

Male Female Chinese 
farmer

City 
resident Worker Teacher Cadre Doctor Police

1 - 10 0
11 - 20 27 18.3 ± 1.4 6 21 1:3.5 26 1
21 - 30 107 26.4 ± 3.1 13 94 1:7.2 95 8 3 1
31 - 40 249 35.8 ± 2.7 46 203 1:4.4 214 22 4 4 4 1
41 - 50 173 45.5 ± 3.0 40 133 1:3.3 144 21 3 1 2 2
51 - 60 129 54.4 ± 2.9 34 95 1:2.8 99 15 5 4 4 2
61 - 70 36 64.0 ± 2.4 11 25 1:2.3 23 11 1 1
71 - 80 7 73.7 ± 2.3 4 3 1:0.8 3 3 1
Total (15 - 78) 728 41.1 ± 11.9 154 574 1:3.7 604 81 17 11 10 3 2

Figure 1. Age distribution of 728 PTM cases in decades of life. 
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728 cases with PTM were diagnosed totally. Seven hundred 
twenty cases were in thyrotoxicosis, five cases in Hashimoto 
thyroiditis, two cases in primary hypothyroidism and only one 
case in thyroid adenoma. Therefore, the prevalence of PTM 
was 1.6% (728/44,646) in thyroid diseases. Further analyzing, 
the prevalence of PTM was 1.7% (720/42,417) in thyrotoxico-
sis, 0.36% (5/1,393) in Hashimoto thyroiditis, 0.36% (2/557) 
in primary hypothyroidism and 0.36% (1/279) in thyroid ad-
enoma. About 98.9% (720/728) of PTM were associated with 
thyrotoxicosis or thyrotoxicosis history and 1.1% with other 
thyroid diseases.

Demographic characteristics of 728 PTM cases

Among 728 PTM cases, 154 cases were male and 574 cases 
were female. The ratio of male to female was 1:3.7. The age 
ranged from 15 to 78 years old and the average of the age was 
41.1 ± 11.9 years. Occupation of PTM patients included Chi-
nese farmer, city resident, worker, teacher, cadre, doctor and 
police (Table 1).

The ratio of sex varied with the change of decades in life. 
In the second decade of life, the ratio of male to female was 
1:3.5, but to the third decade of life, it went up to the peak and 
female cases were 7.2 times of male cases (1:7.2). Then the 
ratio went down gradually to the lowest value of about 1:1 in 
the eighth decade of life.

The age distribution of 728 PTM cases in the decades of 
life is shown in Figure 1. The highest peak was in the fourth 
decade and the two ends in decades of life had the least cases. 
The percentages of PTM cases were 3.71%, 14.70%, 34.20%, 
23.76%, 17.72%, 4.95% and 0.96% in the second, third, 

fourth, fifth, sixth, seventh, and eighth decades of life respec-
tively. Therefore, the majority (90.4%) were located in the 
third, fourth, fifth and sixth decades. The data demonstrated 
the major were main labors in their families.

The 728 PTM cases consisted of 604 Chinese farmers, 81 
city residents, 17 workers, 11 teachers, 10 cadres, three doc-
tors and two police. The percentages of them in the occupation 
were 83%, 11.1%, 2.3%, 1.5%, 1.4%, 0.4% and 0.3% in Chi-
nese farmers, city residents, workers, teachers, cadres, doctors 
and police respectively. In all decades of life, Chinese farmers 
were the majors. The data indicated most (83%) were Chinese 
farmers.

Clinical manifestation of 728 PTM cases

The courses of 728 PTM cases ranged from 10 days to 10 
years. The average of their courses was 37.8 ± 20.5 months. 
The lesions of 728 PTM cases occurred on anatomic sites of 
the body as follows: 660 cases (90.7%) on the bilateral preti-
bial regions, 30 cases (4.1%) on the bilateral lower legs, 14 
cases (1.9%) on the bilateral lower extremities, four cases on 
the bilateral pretibial regions and toes, six cases on the bilat-
eral lower legs and toes, three cases on the bilateral lower legs 
and feet, two cases on the whole legs and feet below bilateral 
knees, one case on the bilateral lower legs and ankles, one case 
on the bilateral pretibial regions and interscapular region, one 
case on the bilateral pretibial regions and left index finger, one 
case on the bilateral extensors of lower legs and left shoulder, 
two cases on the right pretibial regions and three cases on the 
left pretibial regions. Totally, the involvements of both sides 
were 723 cases and occupied 99.3%. Only five cases were of 

Figure 2. Types of PTM lesions. 
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unilateral distribution and was 0.7%. Ten cases were involved 
in toes, one case in the finger, one case in the shoulder and one 
case in the interscapular. In our 728 cases, half of them had 
definite local injury history or scars on lesions. The ones of 
another half were unclear.

The onset of PTM often occurred at bilateral extensors of 
lower legs and presented itself as erythema or small nodule or 
local erythematous, non-pitting swelling. The lesions, gradu-
ally and insidiously, developed into indurated nodules, or local 
erythematous plaques, or non-pitting diffuse swelling without 
temperature and pain. Some of lesions had local hyperhidrosis 
and/or terminal hairs. Severe cases manifested as elephantia-
sis, or tumorous, or giant plaque. In our 728 PTM cases, 601 
cases were erythematous, non-pitting diffuse swelling at lower 
legs. Ninety cases were indurated nodules and plaques (plaque 
was major and nodule was minor as plaque/nodule, vice versa 
as nodule/plaque). Twenty cases were verruciform plaques. 
Twelve cases and five cases were elephantiasis and tumorous 
respectively. The percentage of different PTM types is shown 
in Figure 2. Non-pitting diffuse swelling at lower legs was 
most and occupied 82.55% in the 728 cases.

Relationship among PTM, thyroid function and I-131 
treatment

In 728 PTM cases, 103 cases did not receive I-131 treatment 
but got medicine or surgery or no treatment. When PTM oc-
curred, 68 cases were hyperthyroidism, 26 cases were hypo-
thyroidism and nine cases were euthyroidism. On the con-
trary, 625 cases got I-131 treatment. Among them, 70 cases 
occurred before getting I-131 and 555 cases occurred after 
getting I-131. In the 625 cases, 92 cases were hyperthyroid-
ism, 57 cases were hypothyroidism and 456 cases were euthy-
roidism when PTM occurred. In about half of the euthyroid 
cases after I-131 treatment, hypothyroidism was corrected by 
supplement of thyroxine. It was in the state of recovered thy-
roid function that PTM occurred. In addition, there were 20 
cases whose thyroid functions were unclear (Table 2). And 
more interesting, in 728 PTM cases, two cases happened 
before occurrence of hyperthyroidism of Graves’ disease. 
These data demonstrated that these cases, whether they got 
I-131 treatment or not, would suffer from PTM. Also, no mat-
ter what their thyroid functions were, high or low or normal, 
PTM would happen as usual. Therefore, the onset of PTM 
might have no relationship with I-131 treatment and thyroid 
function.

Discussion

There have been few reports on the prevalence of PTM in thy-
rotoxic patients and thyroid diseases in China. In the inves-
tigation, we have found that the prevalence of PTM is 1.7% 
in Chinese thyrotoxicosis, 0.36% respectively in Hashimoto 
thyroiditis, primary hypothyroidism and thyroid adenoma, and 
totally 1.6% in thyroid diseases. However, the prevalence of 
PTM in thyrotoxicosis was reported to be 4.3% in London and 
1% in America, but in Singapore it was only 0.6%. Recently 
it is estimated by Fatourechi that the prevalence of PTM in 
Graves’ patients is approximately 1.5 % [5]. The estimated 
value is close to our finding. Since the prevalence of thyrotoxi-
cosis is 0.4% [6], the distribution of Graves’ disease around 
the globe, so far as data are available, appears to be relatively 
equal, affecting all countries and races [7]. In the 1.3 billion 
population, China has 6.5 million thyrotoxic patients and 
110.5 thousand PTM patients. Therefore, PTM is not rare in 
China and is worthy of being research.

The first case of PTM was reported to be associated with 
Graves’ disease. Gradually, it was found to occur also in 
Hashimoto’s thyroiditis [8], primary hypothyroidism [9] and 
in thyroid adenoma [10], even in thyroid cancer [11]. The data 
fully demonstrate that the background of thyroid dysfunc-
tion may play a role in the pathogenesis of PTM because the 
above-mentioned associated thyroid diseases of PTM belong 
to a group of autoimmune thyroid diseases (AITD) and they 
have autoimmunity in common. By the way, our investigated 
results did not indicate PTM occurred in thyroid cancer just 
because our Department of Nuclear Medicine predominately 
used I-131 to treat hyperthyroidism not thyroid cancer.

In the investigation, sex ratio of PTM is 1:3.7 of male to 
female. Female cases are dramatically more than male cases. 
When PTM patients are in the third decade of life and their 
activities of sex glands are the highest, the ratio reaches the 
highest peak, that is, 1:7.2 of male to female. When they are in 
the eighth decade of life and their activities of sex glands are 
the lowest, the ratio closes to 1:1 and there is no sex difference 
in the PTM cases. Generally considered, it is characteristic of 
autoimmune diseases that the sex ratio varies with the change 
of ages and activities of sex glands. So sex ratio of PTM in 
decades of life is the second characteristic with autoimmunity.

A lot of PTM cases with hyperthyroidism have been re-
ported since the first case was reported. Recently, PTM has 
been reported to occur in hypothyroid patients [9, 12]. In a 
series of 178 PTM cases [13], 91.0% (162) cases were hyper-

Table 2.  Relationship Among PTM, I-131 Treatment and Thyroid Function

Treatment No.
Before or after I-131 treatment  

when PTM occurs Thyroid function when PTM occurs (No.)

Before After Hyperthyroidism Hypothyroidism Normal Unclear
No I-131 treatment 103 NS NS 68 26 9 0
I-131 treatment 625 70 555 92 57 456 20
Total 728 70 555 160 83 465 20

NS: no relation with I-131 treatment.
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thyroid and 3.9% (seven) were hypothyroid. In our investiga-
tion, 22% (160) cases occurred in the hyperthyroidism and 
11% (83) cases occurred in the hypothyroidism. The associa-
tion between PTM and thyroid dysfunction has chronically al-
lowed people to believe that PTM might be caused by thyroid 
dysfunction and it would gradually subside after correcting 
the dysfunction. In fact, the onset of PTM may occur before 
the hyperthyroidism of Graves’ disease or after correcting the 
hyperthyroidism of Graves’ diseases. Even if PTM simultane-
ously appeared in thyroid dysfunction such as hyperthyroidism 
or hypothyroidism, PTM would not relieve after correcting the 
thyroid dysfunction in our investigation. However, the onset 
of PTM in euthyroid patients has been reported in six cases 
[14-16]. In our investigation, two PTM cases occurred in the 
euthyroid state before the appearance of hyperthyroidism of 
Graves’ disease. What is more, 64% (465) cases occurred at 
the euthyroid state after hyperthyroidism was treated by I-131 
or antithyroid drugs or surgery. Since PTM occurs under any 
thyroid function states and it will not relieve after correcting 
the thyroid dysfunction, it is not thyroid dysfunction to cause 
PTM. It is more likely the autoimmune background of thy-
roid dysfunction plays an important role in the pathogenesis of 
PTM. More and more evidences keep accumulating in the au-
toimmune pathogenesis of PTM. Antigen-specific T lympho-
cytes infiltrating the pretibial lesions are of primary immune 
response [17], high serum levels of TRAbs are found in all 
PTM patients [18], TSH receptors exist on the dermal fibro-
blasts of pretibial skin [19], and IgG, IgA and C3 deposit in the 
pretibial lesions of PTM [20]. Therefore, PTM is considered 
to be a local autoimmune entity associated with autoimmune 
thyroid diseases [21, 22], in which cell- mediated and humoral 
immunity (TRAb) plays a role in the pathogenesis [23].

The course of PTM is 10 days to 10 years and its average 
is 37.8 months (more than 3 years). The natural course and 
long-term outcome of PTM have been reported in a series of 
178 patients that 50% of mild cases had no improvement with-
in 17 years and all five cases of elephantasis had no remission 
after 25 years of follow-up [13]. Our experience is that PTM is 
rarely transient but most is persistent for years, even more than 
10 years (unpublished randomized controlled trial). So PTM is 
a chronic dermopathy.

Involvement of anatomic sites predominantly distributes 
on the bilateral lower legs (99.3%), whereas the unilateral low-
er leg is rarely involved (0.7%). Except for lower legs, other 
sites are also involved such as the foot, hand, toe and finger, 
shoulder and back. Although the etiology of PTM is unclear, 
local injury may be a precipitating factor because half of PTM 
cases have definite injury history or obvious scars on lesions. 
As for lesional types of 728 PTM cases, non-pitting diffuse 
swelling occupies 82.6% and lies in the first. Next is plaques or 
nodules (12.4%), severe is the least (5%), such as elephantiasic, 
verruciform plaque and tumorous types. While Schwartz et al 
[13] reported the non-pitting diffuse edema (43.3%) was the 
most prevalent form of PTM. The other clinical forms were re-
spectively plaque in 27.0%, nodular in 18.5%, elephantiasic in 
2.8% and unclassifiable and/or unknown in 8.4%. However se-
vere PTM obviously interferes with normal lives and works of 
patients. In our investigation, most of PTM patients are Chinese 
farmer and in the third, fourth, fifth and sixth decades of life. 

They are main labors in their families. So, once PTM occurs, it 
has to be treated early [24] in order to prevent it from develop-
ing into severe types and then influencing family labor supply.
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