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A case of mixed connective tissue disease complicated with thymic 
carcinoma and Hashimoto’s thyroiditis

Abstract We report the case of a 63-year-old woman who 
suffered from mixed connective tissue disease (MCTD) 
complicated with thymic carcinoma and Hashimoto’s 
thyroiditis. Although many systemic syndromes associated 
with thymoma and thymic carcinoma, i.e., myasthenia gra-
vis, pure red cell aplasia, hypogammaglobulinemia, and 
Hashimoto’s thyroiditis, are known, this is the fi rst report 
of MCTD complicated with thymic carcinoma. It was 
suggested that MCTD may be a paraneoplastic syndrome 
associated with thymic carcinoma.

Key words Hashimoto’s thyroiditis · Mixed connective tis-
sue disease · Paraneoplastic syndrome · Thymic carcinoma

Introduction

Mixed connective tissue disease (MCTD) is defi ned as a 
generalized connective tissue disorder characterized by the 
presence of high titer anti-U1 ribonucleoprotein (RNP) 
antibodies in combination with clinical features commonly 
seen in systemic lupus erythematosus (SLE), systemic scle-
rosis (SSc), and polymyositis (PM).1 Thymomas and thymic 

carcinomas are associated with a variety of paraneoplastic 
disorders, many of which are autoimmune or endocrine in 
nature.2 The most clinically important of these are myasthe-
nia gravis (MG), pure red cell aplasia, hypogammaglobu-
linemia, and collagen vascular diseases.3 In this case report, 
we present a patient with MCTD complicated with thymic 
carcinoma and Hashimoto’s thyroiditis. This is the fi rst re-
port of MCTD complicated with thymic carcinoma.

Case report

A 63-year-old Japanese woman was admitted to our hospi-
tal on May 31, 2002, because of a 5-month history of numb-
ness in her right arm and Raynaud’s phenomenon. She had 
been treated for hypertension with imidapril for 15 years. 
There was no relevant family history. On admission, her 
height was 151.0 cm, her weight was 62.0 kg, and her body 
mass index was 27.2. Her body temperature was 37.3ºC, 
pulse rate 78 beats/min, blood pressure 146/80 mmHg, and 
respiration rate 18/min. Her thyroid was not enlarged. 
There were no abnormal fi ndings in the chest or abdomen. 
Swollen fi ngers and Raynaud’s phenomenon both were ap-
parent. Neurological examination found no abnormalities 
suggestive of MG, including no ptosis, no muscle weakness, 
no dysarthria, no dysphagia, and no dyspnea. Laboratory 
studies showed the following values: white blood cell count, 
3980/mm3; hemoglobin, 13.6 g/dl; platelets, 22.3 × 104/mm3. 
The results of biochemistry were as follows: aspartate ami-
notransferase level, 18 IU/l; alanine aminotransferase level, 
17 IU/l; lactate dehydrogenase level, 362 IU/l; cholinester-
ase level, 238 IU/l; conjugated bilirubin level, 0.3 mg/dl; un-
conjugated bilirubin level, 0.7 mg/dl; alkaline phosphatase 
level, 362 IU/l; gamma-glutamyl transpeptidase level, 37 IU/
l; blood urea nitrogen level, 20.3 mg/dl; creatinine level, 
1.0 mg/dl; creatine kinase, 51 IU/l; sodium, 143 mEq/l; potas-
sium, 4.0 mEq/l; chloride, 106 mEq/l. Total serum protein 
level was normal at 7.1 g/dl and electrophoresis showed no 
hypogammaglobulinemia (18.3%). C-reactive protein level 
was 0.32 mg/dl and erythrocyte sedimentation rate was 
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79 mm/h. Urinalysis showed normal fi ndings. Antinuclear 
antibody was positive at a titer of 1:1280 with a speckled 
pattern. Anti-U1-RNP antibody was 319.9 U/ml (normal 
<7.0) and anti-SS-A /Ro antibody was 131.2 U/ml (normal 
<7.0). Anti-Sm antibody, anti-dsDNA antibody, lupus anti-
coagulant, anti-β2-glycoprotein antibody, anti-Scl70 anti-
body, anti-Jo1 antibody, rheumatoid factor, anti-SS-B/La 
antibody, and antiacetylcholine receptor antibody (AChR-
Ab) were absent. CH50, C3, and C4 complements were all 
normal. Thyroid hormone tests revealed free T3 at 1.96 pg/
ml (normal 2.0–5.0), free T4 at 0.72 ng/dl (normal 0.8–1.6), 
and thyroid-stimulating hormone (TSH) at 4.51 µIU/ml 
(normal 0.4–4.0). Antithyroid peroxidase antibody (anti-
TPO Ab) was positive. Human T-cell lymphotropic virus 
type I (HTLV-I) serology was positive. Doppler echocar-
diography was performed. She had no symptoms directly 
attributable to pulmonary hypertension, including no dys-
pnea on exertion, no fatigue, no chest pain, and no edema. 
However, the maximum tricuspid regurgitant jet velocity 
was recorded and the pulmonary artery pressure (PAP) was 
calculated on 44 mmHg (normal <40) by the modifi ed 
Bernoulli equation. A chest X-ray and a chest contrast-
enhanced computed tomography showed a 10-cm-sized 
right anterior mediastinal mass infi ltrating along the peri-
cardium and pleura with some necrosis, which suggested 
thymic carcinoma (Fig. 1a,b). Other radiographic surveys 
including an abdomen contrast-enhanced computed tomog-
raphy, a brain magnetic resonance imaging, and a bone 
scintigram revealed no metastasis. Electromyography 
(EMG) revealed no decremental response.

A diagnosis of MCTD was made on the basis of swollen 
fi ngers, Raynaud’s phenomenon, positive anti-U1-RNP 
antibody, leukopenia, and pulmonary hypertension. We 
also gave a diagnosis of Hashimoto’s thyroiditis based on 
primary hypothyroidism and positive anti-TPO Ab. On 
June 27 (day 28), extended thymo-thymomectomy was per-
formed. The tumor was a 10-cm-sized mass infi ltrating along 

the pericardium with some necrosis, which was Masaoka’s 
stage III (Fig. 2). Therefore the patient also underwent the 
partial resection of pericardium invaded by the tumor. His-
tologically, the tumor was mainly poorly differentiated 
squamous cell carcinoma consisting of cytologically malig-
nant tumor cells (Fig. 3a,b), which had CD5 positivity (Fig. 
3c). On this basis we made a diagnosis of thymic carcinoma. 
As postoperative irradiation, 50 Gy were administered to 
the tumor bed and adjacent mediastinum. Treatment began 
with prednisolone at 40 mg/day for pulmonary hyperten-
sion. Hashimoto’s thyroiditis was effectively treated with 
levothyroxine sodium at 50 µg/day. The numbness in her 
right arm disappeared as soon as the operation was per-
formed, which was considered to be related with thymic 
carcinoma. Raynaud’s phenomenon treated with nifedipine 
showed no improvement. Although the doses of predniso-

a
b

R

Fig. 1. Chest X-ray (a) and 
chest contrast-enhanced 
computed tomography (b) on 
admission showed a 10-cm-sized 
right anterior mediastinal mass 
infi ltrating along the pericar-
dium and pleura with some 
necrosis, which suggested thymic 
carcinoma. Bar 5 cm

Fig. 2. Macroscopic aspect of the thymic carcinoma. The tumor was a 
10-cm-sized mass infi ltrating along pericardium with some necrosis
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lone were gradually tapered and were then maintained at 
12.5 mg/day, Doppler echocardiography provided no evi-
dence for an exacerbation of pulmonary hypertension and 
the titer of anti-U1-RNP antibody also decreased. The 
patient was discharged without recurrence of thymic carci-
noma on February 19, 2003 (day 265). Figure 4 summarizes 
the patient’s clinical course. She has had no recurrence of 
thymic carcinoma and no exacerbation of pulmonary hyper-
tension up to now.

Discussion

This patient presented with manifestations of MCTD, 
Hashimoto’s thyroiditis, and thymic carcinoma. We gave a 
diagnosis of MCTD based on swollen fi ngers, Raynaud’s 
phenomenon, positive anti-U1-RNP antibody, SLE-like 

fi nding, i.e., leukopenia, and pulmonary hypertension, al-
though she had non-SSc-like and non-PM-like fi ndings.4 
Hashimoto’s thyroiditis was also diagnosed on the basis 
of primary hypothyroidism and positive anti-TPO Ab.5,6 
Histological appearances of the surgical resected anterior 
mediastinal huge tumor were mainly poorly differentiated 
squamous cell carcinoma consisting of cytologically malig-
nant tumor cells, which had CD5 positivity.7,8 This con-
fi rmed the diagnosis of thymic carcinoma. She had no 
abnormal fi ndings suggesting MG, i.e., no ptosis, no muscle 
weakness, no dysarthria, no dysphagia, no dyspnea, no dec-
remental response EMG, and no positive AChR-Ab.

There are limited data on the frequency of thyroid dis-
ease in MCTD. One report of 22 patients with MCTD 
found antithyroid antibodies in 23% and hypothyroidism in 
16%.9 A wide variety of paraneoplastic disorders are associ-
ated with thymomas and thymic carcinomas.2 The most 
clinically important of these are MG, pure red cell aplasia, 

a b c

Fig. 3. a Histological fi ndings of the tumor showing mainly poorly differentiated squamous cell carcinoma consisted of cytologically malignant 
tumor cells (H&E stain, ×10). b A high-power fi eld of a (H&E stain, ×100). c The tumor cells had CD5 positivity (CD5 stain, ×40)
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Fig. 4. The clinical course of this 
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pressure estimated by Doppler 
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U1 ribonucleoprotein antibody
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and hypogammaglobulinemia.3 Myasthenia gravis is associ-
ated with thymoma in 30–50% of cases.3 Other paraneo-
plastic syndromes are found in association with thymoma 
in 10% of cases;3 more than one disorder may be present. 
The symptoms of these associated disorders often lead to 
the original discovery of the mediastinal tumor.2 Autoim-
mune diseases (SLE,10 PM,11 SSc,12 myocarditis,13 Sjögren’s 
syndrome,14 ulcerative colitis,15 Hashimoto’s thyroiditis,16 
rheumatoid arthritis,17 and sarcoidosis18) and endocrine dis-
orders (hyperthyroidism,19 hyperparathyroidism,20 Addi-
son’s disease,21 and panhypopituitarism21) are also common 
as paraneoplastic syndromes associated with thymoma and 
thymic carcinoma. Blood disorders, such as T-cell defi cien-
cy syndrome,22 pernicious anemia,22 erythrocytosis,23 T-cell 
lymphocytosis,11 pancytopenia,16 and megakaryocytopenia24 
have been noted. Other than MG, neuromuscular syn-
dromes include myotonic dystrophy25 and Eaton–Lambert 
syndrome.26 Miscellaneous disease include hypertrophic 
osteoarthropathy,27 nephrotic syndrome,28 minimal change 
nephropathy,29 pemphigus,30 and chronic mucocutaneous 
candidiasis.31

Primary thymic carcinoma is a rare neoplasm. At the 
National Cancer Center of Tokyo, 17 cases were resected 
over a 29-year period, during which time 79 thymomas and 
2500 lung cancers were treated.32 Thymic carcinoma is clas-
sically not associated with paraneoplastic syndromes as 
much as thymoma. As far as we know, this is the fi rst report 
of a case of MCTD complicated with thymic carcinoma.

In conclusion, we have presented a case report of MCTD 
complicated with thymic carcinoma and Hashimoto’s thy-
roiditis. It is suggested that MCTD may be a paraneoplastic 
syndrome associated with thymic carcinoma, although it is 
necessary to accumulate further cases to defi ne the associa-
tional characteristics of these diseases.
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