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Abstract

Background: Pretibial myxedema (PTM) is an uncommon dermopa-
thy associated with autoimmune thyroid diseases. Now it is thought 
to be autoimmune and its treatment with glucocorticoid is helpful. 
However, it has not been evaluated.

Methods: A prospective randomized controlled trial was performed 
in 110 patients with PTM to evaluate the efficacy and safety of triam-
cinolone acetonide with intralesional injection once every 3 days and 
once every 7 days. Randomization was performed with drawing lots 
and it was also stratified according to variants of PTM lesions. In the 
follow-up, recurrent rates were observed. The SPSS Statistics 17.0 
Software was used in the statistical analysis.

Results: The complete response rates were 78.2%, 83.6%, and 87.3% 
in regimen 1 and 50.9%, 89.1%, and 90.9% in regimen 2 at 3 weeks, 
7 weeks and the end of therapy, respectively. Regimen 1 had an earlier 
efficacy than regimen 2, but at 7 weeks and end of therapy, there were 
no differences between two regimens. The majority of non-severe 
variants got complete response but severe variants did not. The ad-
verse reaction rates in regimen 1 were higher and earlier than those in 
regimen 2. Adverse reaction occurring time in regimen 1 was shorter 
than that in regimen 2. Recurrent rates were 31.25% and 32% in regi-
mens 1 and 2 at 3.5-year follow-up.

Conclusions: For its autoimmune, hyperplasia and disabled features, 
early treatment of PTM with glucocorticoid is necessary to get com-
plete response. Dosage and frequency of intralesional steroid injec-
tion and lesional variants influence the efficacy of PTM. Once every 
7 days is a better regimen.

Keywords: Pretibial myxedema; Randomized controlled trial; Glu-
cocorticoid; Efficacy; Safety; Recurrence

Introduction

Localized myxedema or thyroid dermopathy is an uncommon 
dermopathy associated with autoimmune thyroid diseases [1], 
first reported by Hektoen in 1895 [2]. Its prevalence is 1.6% 
in thyroid diseases in China [3]. Commonly located at the 
pretibial area, it is also often known as pretibial myxedema 
(PTM). In fact, PTM is characterized by non-pitting thicken-
ing of local skin with autoimmunity, hyperplasia and infiltra-
tion [4-6]. Its treatment has been a problem in dermatology and 
endocrinology. Searching the “pretibial myxedema and treat-
ment” in Medline database, there have existed lots of reports 
about the treatment of PTM such as intralesional injection 
of thyroid hormone, hyaluronidase, plasmapheresis, surgery, 
glucocorticoids, and so on. The majority of them are case or 
case series reports and most modalities are of glucocorticoids. 
Since the glucocorticoid was first used to treat PTM in 1953 
[7], the modalities of glucocorticoids are involved in systemic, 
intralesional and topical usages with different dosages and fre-
quencies. However, according to our experience, intralesional 
usage of glucocorticoid is seemly more helpful to PTM but it 
has not been evaluated. In order to evaluate the efficacy and 
safety of intralesional injection of glucocorticoid for treatment 
of PTM, we designed and performed the clinical randomized 
controlled trial with two different frequency schedules.

Patients and Methods

Study patients

The patients were eligible if they met the diagnostic criteria 
and were not excluded from exclusion criteria. The diagnostic 
criteria [8] of PTM had: autoimmune thyroid diseases or the 
history of autoimmune thyroid diseases; localized non-pitting 
swelling, or nodule, or plaque, or mixture, or elephantiasis; 
histopathology showing most marked features of mucinous de-
generation and positive Alcian blue staining; apart from the le-
sions caused by infection, radiation therapy, venous stasis and 
other mucinoses. Before patients with PTM entered into the 
trial, they should be excluded if the patients had one of the fol-
lowing: younger than 16 years old; associated with high blood 
pressure or hyperglycemia, liver or kidney function insuffi-
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ciency; immunodeficiency, or mental disorders; shorter than 
3 months after glucocorticoid was used; pregnant or lactating 
women; no written informed consent form.

Study design

In the randomized controlled trial, eligible patients were ran-
domly assigned in a 1:1 ratio to receive intralesional injection 
of triamcinolone acetonide acetate once every 3 days in regi-
men 1 and once every 7 days in regimen 2. The multipoint in-
tralesional injection was performed to distribute the dosage of 
glucocorticoid in the whole lesion at each session. Seven injec-
tion sessions were as a therapy course. After ending therapy, 
follow-up was performed at 1, 6, 12, 24 and 42 months to ob-

serve recurrent rates of both regimens.
The trial as a project was set up by Health Department of 

Sichuan Province in China (No. 080141) and it was approved 
by research ethics committees in Chinese National Nuclear 
Corporation (CNNC) 416 Hospital.

Randomization and stratification

Randomization was performed with drawing lots and it was 
also stratified according to variants of PTM lesions (Fig. 1). 
The non-severe variants included the nodule, plaque, diffuse 
swelling and mixture. The severe variants included tumor, gi-
ant plaque and elephantiasis. The progressing lesion within < 
1 month was defined as active, or as stable.

Figure 1. Morphology of PTM variants. Nodules: single erythema and nodule at the unilateral pretibial region (A, B), multiple 
erythema and nodules at bilateral pretibial regions (C), red nodules at the scar sites (D); diffuse swelling: erythema and non-
pitting swelling at the unilateral extensor of a lower leg (E), erythema and non-pitting swelling at bilateral extensors of lower legs 
(F); plaques: plaques with papillary and polypoid appearance at bilateral dorsa of feet and a toe (G), plaques with peau d’orange 
appearance at bilateral extensors of lower legs (H); mixtures: single nodule at right elbow and multiple nodules and plaques 
at bilateral extensors of lower legs (I); giant plaques: a single red plaque with significant protrusion above the normal skin and 
infiltrate into subcutaneous tissue at the unilateral extensor of a lower leg (J), a giant plaque with hypertrichosis hair and infiltrate 
into adipose (K); tumors: multiple ball-like red tumors at bilateral extensors of lower legs and dorsa of feet and toes (L), lobulated 
ball-like tumors with scales and tension appearance at bilateral extensors of lower legs (M); elephantiasis: extensive, indurated, 
non-pitting swelling and infiltration with peau d’orange appearance of multiple waxy nodules and plaques and hyperpigmentation 
from lower legs to feet and toes on both lower legs (N), extensive, indurated, non-pitting swelling and infiltration with multiple 
waxy nodules and plaques from lower legs to feet and toes (O), extensive, indurated, non-pitting swelling and infiltration with 
papillary and polypoid appearance and hyperpigmentation from one-third of upper legs to feet and toes on both lower extremities 
and from half of forearms to hands and fingers on both upper extremities (P). 
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Protocol of multipoint injection

Geometric areas of lesions were firstly measured at each pa-
tient before injection. The dose of triamcinolone acetonide 
acetate injection (50 mg/5 mL) was calculated according to 
8 mg triamcinolone acetonide acetate per 2-cm-diameter cir-
cle area at each session (experienced dose), but the total dose 
was not more than 100 mg at each session in a patient. The 
dose of triamcinolone at each session was evenly distributed 
by multipoint intradermal injections in 1 mL syringe with 
0.45 × 16 RW·LB needle [9]. Triamcinolone acetonide (0.8 
mL, 8 mg) was added with 2% lidocaine hydrochloride 0.2 
mL at each point. The injections started along the borderlines 
of lesions and then gradually spread to the centers of lesions 
in the subsequent treatment sessions after the indurated le-
sions became softer and thinner. When swelling lesions disap-
peared and the skin became as thin as normal, the injection 
was stopped. We discontinued the injection if the lesion did not 
improve for two continual injection sessions or severe adverse 
reactions occurred.

Outcome measures and follow-up

In the trial, patients were assessed at 3 and 7 weeks after the 
first injection and at the end of treatment. Lesional geometric 
areas were obtained from direct measurement. Lesional skin 
depth (epidermis + dermis) was multipointly detected with 
color Doppler ultrasound iU22 (Philips Ultrasound Inc., USA) 
[10] and lesional skin depth was the average of multipoint 
depth. Lesional depth = lesional skin depth before therapy 
(measured value) - normal skin depth after therapy (measured 
value). Lesion volume = lesional geometry areas (cm2) × le-
sional depth (cm). Efficacy outcomes included the decreased 
amounts of lesions, the time and the rate to get complete re-
sponse. Responses to therapy were recorded as complete re-
sponse when the reduction of lesion volume was 100%, major 
response when the reduction ≥ 50%, < 100%, partial response 
when the reduction ≥ 30%, < 50% and no response when the 
reduction < 30% or no reduction or even increase. The safety 
assessment was performed by the rate and the time of adverse 
reaction occurrence. In the follow-up, patients with complete 

Figure 2. Flowchart of the trial process. 
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response were assessed by the recurrent rate and the time.

Statistical analysis

The SPSS Statistics 17.0 Software was used in the statistical 
analysis of the trial. Quantitative data such as age, course, the 
area, depth and volume of lesions, and time were analyzed 
by t-test, paired samples t-test, independent samples t-test or 
one-way ANOVA. Qualitative data such as sex, occupation, 
response rate, and recurrent rate were analyzed by Pearson’s 
Chi-square and Mann-Whitney U tests. Influence of PTM vari-
ants in the clinical effects of steroid was analyzed by Cox’s 
proportional hazards regression model. P ≤ 0.05 was statistical 
difference and P ≤ 0.01 was significant difference.

Results

Characteristics of participants

From June 23, 2009 to October 25, 2010, a total of 136 pa-
tients with PTM were recruited at the outpatients of our Der-
matology Department and Nuclear Medicine Department in 
CNNC 416 Hospital and 110 of them were eligible. Twenty-
six patients were excluded because nine patients were with 
high blood pressure, 10 with hyperglycemia and seven pa-
tients preferred surgery. One hundred and ten patients in both 
regimens completed therapy trial and 1 year follow-up but 98 
patients with complete response finished 3.5 years follow-
up (Fig. 2). The demographic and clinical characteristics of 

Table 1.  Demographic and Clinical Characteristic of Participants at Baseline

Characteristic Regimen 1 (N = 55) Regimen 2 (N = 55) Test P value
Age (mean ± SD), years 44.65 ± 11.47 40.73 ± 12.24 t = 1.736 0.085
  Range (min - max) 18 - 77 17 - 65
Sex ratio (male/female) 0.83 (25/30) 0.83 (25/30) χ2 =0.00 1.00
Occupation χ2=0.345 0.951
  Chinese farmer 42 41
  Worker 1 2
  Cadre 2 2
  City dweller 10 10
Course (mean ± SD), months 22.25 ± 24.19 21.69 ± 23.88 t = 0.123 0.902
  Range (min - max) 1 - 120 1 - 120
Numbers of lesions 2.87 ± 2.64 2.42 ± 1.20 t = 1.163 0.247
Types of lesion
  Nodule 8 13
  Plaque 6 5
  Diffuse swelling 24 25
  Mixture 9 4 χ2 = 8.648 0.335
  Giant plaque 3 3
  Tumorous 1 1
  Elephantiasis 4 4
Distribution of lesion
  Both lower legs 42 48
  Both lower legs and feet 6 5
  Both lower legs and right hand 1 0
  Both lower legs and left toes 1 0 χ2 = 6.824 0.447
  Both lower legs and left foot 1 0
  Dorsum of feet 2 0
  Right lower leg 1 0
  Left lower leg 1 2
Stage of lesion
  Active/stable 36/19 36/19 χ2 = 0.000 1.00
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Figure 3. Comparison of decreased area, thickness and volume of pretibial myxedema lesions at 3 and 7 weeks after therapy 
between regimens 1 and 2. (A) Decreased lesional areas of left side, right side and both sides (total) at 3 weeks and 7 weeks 
after therapy between two regimens. (B) Decreased lesional depth of left side and right side at 3 weeks and 7 weeks after therapy 
between two regimens. (C) Decreased lesional volume of left side, right side and both sides (total) at 3 weeks and 7 weeks after 
therapy between two regimens. In the A, B and C column diagram, “a” is significant difference between two regimens (P < 0.01), 
“b” is statistical difference between two regimens (P < 0.05) and “c” is no difference between two regimens (P > 0.05). 
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the110 patients in both regimens are shown in Table 1. The 
average age was 44.65 (18 - 77) and 40.73 (17 - 65) years 
old in regimen 1 and regimen 2 respectively. The sex ratio 
was 0.83 (M/F). PTM was seen in Chinese farmers, work-
ers, cadres and city dwellers, but Chinese farmers were most, 
76.4% in regimen 1 and 74.6% in regimen 2. The course was 
22.3 (1 - 120) months in regimen 1 and 21.7 (1 - 120) months 
in regimen 2 respectively. Both regimens consisted of 47/55 
non-severe variant (85.5%) and 8/55 severe variant (14.5%). 
The most common variant was the diffuse swelling, 24 cases 
(43.6%) in regimen 1 and 25 cases (45.5%) in regimen 2. The 
tumorous variant was the least, one case (1.8%). The majority 
of lesions were distributed at both lower extremities. Unilat-
eral distribution was only 2/55 cases in both regimens. Ex-
cept for the most common sites at lower leg extensors, the 
feet, digits and hands could also be involved by PTM lesions. 
Active lesions were 36/55 cases and stable were 19/55 cases 
in both regimens. There were no statistical significances be-
tween two regimens.

PTM is relieved by intralesional injection of glucocorti-
coid

The area, depth and volume of PTM lesions were significantly 
decreased at 3 and 7 weeks after first injection compared with 

those before therapy in both regimens (Table 2). However, 
the decreased amounts of the area, depth and volume of PTM 
lesions in regimen 1 were more than those in regimen 2 at 3 
weeks after therapy began, but to 7 weeks after therapy, the 
decreased amounts of both side lesion areas and left lesion 
areas in regimen 1 were more than those in regimen 2; the rest 
in regimen 1 had no significant differences compared with 
those in regimen 2 (Fig. 3). We also observed that the thick-
ened skin receded earlier than its erythema after glucocorti-
coid therapy. Sometimes the swelling or plaque completely 
disappeared but the erythema and pigmentation still existed 
(Fig. 4).

Efficacy and safety outcomes after intralesional injection 
of glucocorticoid

The efficacy of intralesional glucocorticoid injection treat-
ing PTM was evaluated at 3 weeks, 7 weeks and the end of 
therapy. The complete response rate (78.2%) in regimen 1 was 
higher than 50.9% in regimen 2 at 3 weeks after therapy began 
(P < 0.05). Two cases in regimen 1 and seven cases in regimen 
2 had no response. At 7 weeks, all cases had response. In regi-
men 1, 83.6% cases and in regimen 2, 89.1% cases had com-
plete response but there was no statistical difference between 
two regimens (P > 0.05). At the end of therapy, 87.3% cases 

Figure 4. Plaque and diffuse swelling variants of PTM before and after therapy in regimens 1 and 2. Regimen 1 case 1 showed a 
case with PTM plaques on the dorsum of feet and first toes before and after therapy in regimen 1. Before therapy, erythematous, 
indurated, non-pitting, verrucous plaques were located on the dorsum of feet and first toes. After therapy, the plaques disap-
peared and remained erythema and pigmentation. Regimen 1 case 2 showed a case with erythematous plaques and nodules at 
the extensors of lower legs before and after therapy in regimen 1. Before therapy, erythematous, indurated, non-pitting plaques 
with nodules were located at the major area of lower leg extensors. After therapy, the plaques and nodules disappeared and 
remained pigmentation. Regimen 2 case 1 showed a case with diffuse swelling of lower legs and feet. Before therapy, the lower 
legs and feet were diffuse swelling. After therapy, diffuse swelling disappeared and remained mild pigmentation at the left lower 
leg. 
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in regimen 1 and 90.9% cases in regimen 2 obtained com-
plete response. Ten cases had major response and two cases 
had partial response. All of cases had responses. There was no 
statistical difference between two regimens (P > 0.05). The 
safety of two regimens was assessed to find that all patients 
experienced transient pain at injection sites. The other adverse 
reactions included ecchymosis, infection, fragile skin, hyper-
glycemia, high blood pressure, Cushing’s syndrome, lower 
limb muscle pain and lower limb muscle weakness. Among 
them, hyperglycemia, high blood pressure and Cushing’s syn-
drome were the most common. The rate (11.7%) of adverse 
reactions in regimen 1 was higher than that (6.4%) in regimen 
2 and the adverse reaction occurring time (17.9 ± 2.9 days) in 
regimen 1 was shorter than that (42.6 ± 5.7 days) in regimen 

2 (Table 3).

Influence of dosage and frequency in clinical effects of ster-
oid

We observed the relationship among dosage, frequency and 
clinical effects of steroid in the trial. The clinical effect oc-
curring time after injection of triamcinolone acetonide acetate 
in regimen 1 was 2.5 ± 0.6 (1 - 4) days, shorter than 3.1 ± 0.8 
(1 - 7) days in regimen 2 and the complete response occurring 
time (14.9 ± 7.6 days) in regimen 1 was shorter than 23.9 
± 12.6 days in regimen 2 (P < 0.01). In complete response 
cases at 7 weeks and the end of therapy, injection numbers 

Table 3.  Comparison of Efficacy and Safety of Intralesional Steroid Treating PTM Between Regimens 1 and 2

Regimen 1 (N = 55) Regimen 2 (N = 55) Statistical analysis
Intralesional 
steroid once 
every 3 days

Intralesional 
steroid once 
every 7 days

Test P value

Efficacy
  At 3 weeks after therapy began
    Complete response 43 (78.2%) 28 (50.9%) χ2 = 8.422 0.038
    Major response 8 14
    Partial response 2 6
    No response 2 7
  At 7 weeks after therapy began
    Complete response 46 (83.6%) 49 (89.1%) χ2 = 0.913 0.634
    Major response 7 4
    Partial response 2 2
    No response 0 0
  At end of therapy
    complete response 48 (87.3%) 50 (90.9%) χ2 = 0.441 0.802
    major response 6 4
    partial response 1 1
    no response 0 0
Safety
  Pain at injection sites, No. (%) 55 (100%) 55 (100%)
  Ecchymosis, No. 3 1 Z = -4.332 0.000
  Infection, No. 1 1
  Fragile skin, No. 3 2
  Hyperglycemia, No. 13 7
  High blood pressure, No. 9 6
  Cushing's syndrome, No. 12 6
  Lower limb muscle pain, No. 2 2
  Lower limb muscle weakness, No. 3 3
  Average adverse reaction except pain, No. (%) 46/440 (11.7%) 28/440 (6.4%) χ2= 4.78 0.029
  Adverse reaction occurrence time except pain (mean ± SD), days 17.9 ± 2.9 42.6 ± 5.7 t = -24.554 0.000
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Figure 5. Influence of pretibial myxedema variants in clinical effects of intralesional steroid treating pretibial myxedema analyzed 
by Cox’s proportional hazards regression model. At 7 week, lesions of patients with nodule and diffuse swelling variants had 
disappeared and they had obtained 100% complete response. The patients with plaque and mixture variants had more than 
90% complete response. The four variants of pretibial myxedema had excellent response to the therapy of intralesional steroid. 
However, less than 40% of the patients with giant plaque had complete response and more than 60% of them had no complete 
response. What’s worse, the elephantiasis variant had less than 20% of complete response and the tumorous variant had no 
complete response. 

Table 4.  Influence of Dosage and Frequency in Clinical Effects of Steroid Treating Pretibial Myxedema

Regimen 1 (N = 55) Regimen 2 (N = 55) Statistical analysis
Intralesional steroid 
once every 3 days

Intralesional steroid 
once every 7 days Test P value

Clinical effect occurring after injection 
(days), mean ± SD (min - max)

2.5 ± 0.6 (1 - 4) 3.1 ± 0.8 (1 - 7) t = -4.629 0.000

Complete response time at 7 weeks 
(days), regimen 1 = 46, regimen 2 = 49

14.9 ± 7.6 (3 - 30) 23.9 ± 12.6 (7 - 49) t = -4.230 0.000

Injection number at 7 weeks, 
regimen 1 = 46, regimen 2 = 49

4.2 ± 2.4 (1 - 8) 3.2 ± 1.7 (1 - 7) t = 2.343 0.021

Dose of steroid at 7 weeks (mg), 
regimen 1 = 46, regimen 2 = 49

254 ± 197 140 ± 120 t = 3.424 0.001

Steroid dose/lesion volume at 7 weeks (mg/
cm3), regimen 1 = 46, regimen 2 = 49

3.6 ± 4 3.7 ± 3.6 t = -0.231 0.818

Dose of steroid at end of therapy (mg), 
regimen 1 = 48, regimen 2 = 50

283 ± 240 (16 - 1,050) 163 ± 203 (11 - 1,300) t = 2.674 0.009

Steroid dose/lesion volume at end of therapy 
(mg/cm3), regimen 1 = 48, regimen 2 = 50

3.5 ± 3.9 3.7 ± 3.6 t = -0.223 0.824
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and dosage in regimen 1 were more than those in regimen 2 at 
7 weeks and the end of therapy (P < 0.05 and P < 0.01). How-
ever, to obtain complete response required the same dosage 
of steroid in two regimens at 7 weeks and the end of therapy 
according to calculation of steroid dose/lesion volume (mg/
cm3) (Table 4).

Influence of PTM variants in clinical effects of steroid

In the trial, we observed the complete response rate of non-
severe variants was 95.8% (45/47) in regimen 1 and 100% 
(47/47) in regimen 2, but the severe was only 37.5% (3/8) in 
both regimens at 7 weeks and the end of therapy. There was 
no statistical difference between two regimens. However, the 
complete response rate of non-severe variants was significant-
ly higher than that of severe variants (Fig. 5).

Recurrence of PTM in the 3.5-year follow-up

In the follow-up, the recurrence rate of PTM went up with the 
extension of follow-up time, but there was no statistical differ-
ence between two regimens. At 3.5 years follow-up, the recur-
rence rate of PTM was 31.25% (15/48) and 32% (16/50) in 
regimens 1 and 2, respectively.

Discussion

PTM is characterized by non-pitting thickening of local skin 
with autoimmunity, hyperplasia and infiltration. The prolif-
erated fibrous connective tissues with unfettered hyaluronan 
synthesis and deposits not only infiltrate the subcutaneous 
adipose but make the dermis combine rich water to remodel 
the appearance of skin. The perivascular inflammatory infil-
tration with CD4+ and CD8+ T cells, coupled with increased 
levels of serum thyrotropin receptor autoantibody (TRAb), 
supports that cell-mediated and humoral immunity participate 
in the pathogenesis of PTM [1, 4, 5]. Glucocorticoids have the 
potent properties of anti-inflammation, inhibiting hyaluronan 
synthesis and making the skin atrophy [11, 12]. Theoretically, 
it is the glucocorticoids not the other immunosuppressants 
to be most suitable and effective medicine for treating PTM. 
Gimlette [13] reported oral large dosage of prednisone only 
produced transient efficacy but local injection of hydrocorti-
sone produced permanent effect. Schwartz et al [8] reported 
the efficacy of topical glucocorticoid with compressive dress-
ings exceeded topical glucocorticoid alone. The remission 
rate with local injection was 27.3%, greater than topical glu-
cocorticoid or compressive dressings. Lang et al [14] reported 
the remission rate was 77.8% with intralesional injections 
of triamcinolone acetonide once a month. We found shorter 
interval time was needed between two injection sessions in 
order to obtain better effect [5]. Additionally, administration 
of triamcinolone acetonide is once a week in the instructions 
(package insert). However, its clinical effect with local injec-
tion was seen in 2 - 5 days in our experiences. So we design 

two frequency regimens: once every 3 days and once every 7 
days. To our knowledge, this is the largest, prospective, ran-
domly controlled trial of steroid treating PTM in the world. 
We have assessed the efficacy and safety of intralesional glu-
cocorticoid injection treating PTM at 3 weeks, 7 weeks and 
the end of therapy.

In the trial, 110 patients were randomly distributed into 
regimens 1 and 2. The age, sex, occupation and clinical char-
acteristics at baseline had no statistical difference between 
two regimens (P > 0.05). In order to keep the balance of le-
sional severity between two regimens, random distribution 
was stratified according to severe variants and non-severe 
variants of PTM. As a result, there were eight severe variant 
cases and 47 non-severe variant cases in each regimen. The 
severe variant cases consisted of one in tumorous, three in gi-
ant plaque and four in elephantiasis in each regimen. The 47 
cases of non-severe variants were 24 in diffuse swelling, nine 
in mixture, eight in nodule and six in plaque in regimen 1, 
but in regimen 2, the non-severe variants were 25 in diffuse 
swelling, 13 in nodule, five in plaque and four in mixture. 
There was no statistical difference between two regimens. 
Also there were no statistical differences in the course and 
lesion numbers between two regimens. However, the size of 
PTM lesions was not easy to distribute evenly in two regi-
mens but we could resolve this problem through comparing 
the decreased amounts of area, depth and volume of lesions 
at 3 weeks, 7 weeks and the end of therapy between regimens 
1 and 2.

When we finished the trial, regimen 1 had obtained 87.3% 
complete response rate and regimen 2 had gotten 90.9%. Total-
ly, the complete response rate was 89.1% (98/110). This com-
plete response rate (89.1%) was higher than that (77.8%) in 
intralesional injection once a month [14], significantly higher 
than those in topical steroids [8]. However, the complete re-
sponse rate in regimen 1 was higher than that in regimen 2 at 3 
weeks after therapy, but no difference at 7 weeks after therapy. 
The clinical effect occurring time and complete response time 
in regimen 1 were significantly shorter than those in regimen 2 
(P < 0.01), but injection numbers and steroid dose in regimen 
1 were more than those in regimen 2. These further demon-
strate the efficacy of glucocorticoid depends on the dose and 
frequency of injection in vivo [15]. Unfortunately, regimen 1 
had earlier and more adverse reactions than regimen 2 in the 
trial. So we conclude that intralesional glucocorticoid could 
treat PTM and regimen 2 is generally better than regimen 1 in 
the treatment of PTM.

Through analyzing by Cox’s proportional hazards regres-
sion model, we found PTM variants influenced the efficacy of 
intralesional steroid injection for the therapy of PTM. Non-
severe variants were easy to obtain complete response but 
severe variants were not. Because tumorous and giant plaque 
variants were resistant to the treatment of intralesional steroid, 
we recently reported that surgery combined with subcutaneous 
steroid injection could make patients get complete response 
[16]. However, there remained no effective method to treat the 
elephantiasis variant which was resistant to the intralesional 
steroid injection. On the other hand, severe variants progressed 
from non-severe variants [17], and severe variants could even 
make patients disabled. So it is necessary for the PTM patients 
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to receive early treatment [18].
At 3.5-year follow-up, recurrent rates were 31.25% and 

32% in regimens 1 and 2, respectively. There was no statistical 
difference in recurrent rates between two regimens. The data 
demonstrated that recurrent rate of PTM was not related to in-
jection frequency of steroid. It could be related to the status of 
patients’ autoimmunity and local injury [19]. The role of local 
injury and serum TRAb levels in the pathogenesis of PTM re-
currence should further be investigated to prevent PTM from 
recurrence.
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