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Background: Microscopic thymomas, defined as epithelial proliferations smaller than 1 mm in diameter, 
characteristically occur in patients with myasthenia gravis without macroscopic thymic epithelial tumors. 
However, some clinical and pathological aspects of this entity are still unclear.
Methods: This retrospective study includes five consecutive patients who had undergone extended 
thymectomy for myasthenia gravis at our institution from April 2007 to March 2016 and in whom 
microscopic thymomas were diagnosed by histopathological examination of the resected specimens. During 
the same period, we performed 32 extended transsternal thymothymectomies/thymectomies in patients 
with myasthenia gravis, including the above five cases. We here review 18 cases of microscopic thymoma, 
including our five cases and 13 previously reported cases.
Results: The incidence of previously undiagnosed microscopic thymoma in patients undergoing 
thymectomy for myasthenia gravis in our institution is 15.2%. Serum preoperative anti-acetylcholine 
receptor antibody (anti-AchR Ab) titers were abnormally high in all of our five cases h (74.4±53.3 nmol/L)  
and decreased significantly after surgery (11.7±13.5 nmol/L, P=0.037). We divided our cases into the 
following three groups: microscopic thymoma group (Group M), thymoma group (Group T) and  
non-thymic tumor group (Group N). The mean preoperative anti-AchR Ab titers of these groups were 74.4, 
26.5, and 368 nmol/L, respectively. All these values decreased postoperatively. The mean anti-AchR Ab titer 
was significantly higher in Group M than in Group T (P=0.034). All five cases in Group M were found by 
post-operative pathological examination to have multifocal type A thymomas. 
Conclusions: Microscopic thymomas tend to be multifocal type A thymomas. Anti-AchR Ab titers 
decreased significantly in all groups. It is very important to both perform complete extended thymectomies 
in patients with myasthenia gravis and pathological examination of thin slices of thymic tissue to maximize 
detection of microscopic thymomas.
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Introduction

Thymic epithelial tumors are rare neoplasms. The incidence 
of thymoma, which comprise the majority of thymic 
epithelial tumors, is 0.15 per 100,000 person-years (1,2). An 
interesting biological feature of thymoma is their frequent 
association with various autoimmune diseases such as y 
myasthenia gravis. However, the biological mechanisms 
for the association between thymomas and immunological 
disorders have not been fully elucidated.

Microscopic thymomas were first described by Rosai et al. 
in 1976 (3); only 13 cases have been reported to date (4-9). 
Microscopic thymomas are defined as epithelial proliferations 
smaller than 1 mm in diameter and characteristically occur in 
patients with myasthenia gravis without macroscopic thymic 
epithelial tumors. We here evaluate five such tumors that 
were found incidentally after thymectomy that was preformed 
because of deterioration in symptoms of myasthenia gravis. It 
is important to perform thorough microscopic examination 
of all thymic tissue resected from patients with myasthenia 
gravis to maximize detection of microscopic thymomas. 
The purpose of this article was to elucidate the clinical and 
pathological aspects of microscopic thymoma and review 
relevant published reports.

Methods

This retrospective study included five consecutive patients 
who had been managed at the Division of Chest Surgery 
of Fukushima Medical University from April 2007 to 
March 2016. These five patients had undergone extended 
thymectomies for myasthenia gravis and been found by 
histopathological examination of the excised specimens to 
have microscopic thymomas that had not been diagnosed 
preoperatively. During the same period, 32 extended 
transsternal thymectomies had been performed on patients 
with myasthenia gravis at our institution, including these 
five cases. The 32 cases were divided into the following 
three groups: microscopic thymoma group (Group M), 
thymoma group (Group T) and non-thymic tumor group 
(Group N). Group N does not include any other neoplasm 
except hyperplasia. The five cases in Group M comprised 
three men and two women aged 31 to 64 years (mean age 
53.8±14.2 years). These patients’ Eastern Cooperative 
Oncology Group (ECOG) scores were 0 to 1. The Ethics 
Committee of Fukushima Medical University approved 
this study. The protocol was conducted in accordance with 
the Declaration of Helsinki and Good Clinical Practice 

guidelines. The excised specimens of all 32 patients 
who had undergone extended thymothymectomies/
thymectomies for myasthenia gravis were formalin fixed, 
embedded in paraffin, sectioned at 5 μm, stained with 
routine hematoxylin and eosin, and subjected to thorough 
complete histological examination. Clinicopathological 
factors were compared between groups using Student’s 
t-test. All tests were two-sided and a P value <0.05 was 
considered significant. Statistical analysis was performed 
with SPSS version 21.0 software (SPSS, Chicago, IL, USA).

Results

Five of the 32 patients who had undergone extended 
thymectomies for myasthenia gravis were found to have 
microscopic thymomas, the incidence of which was thus 
15.2%. The clinical features of all 32 cases are summarized 
in Table 1. Preoperative serum anti-acetylcholine receptor 
antibody (anti-AchR Ab) titers of all five patients in 
Group M were high (74.4±53.3 nmol/L) and all decreased 
significantly after surgery (11.7±13.5 nmol/L, P=0.037). 
The mean pre- and post-operative anti-AchR Ab titers were 
74.4±53.3 and 11.7±13.5 nmol/L in Group M, 26.5±30.5 
and 9.6±15.2 nmol/L in Group T, and 368±709 and 
89.6±164.5nmol/L in Group N, respectively. Remarkably, 
the mean anti-AchR Ab titer of Group M was significantly 
higher than that of Group T (P=0.034), as was the mean 
anti-AchR Ab titer of Group N (P=0.005). Post-operative 
pathological examination of resected specimens revealed 
that all five patients with microscopic thymomas had 
multifocal lesions; additionally, one of them had lymphoid 
hyperplasia. All these five cases had type A thymomas 
according to the World Health Organization (WHO) 
classification. Figure 1 is a representative photomicrograph 
showing the typical histological features of microscopic 
thymoma. 

We have experienced just one recurrent case after surgery 
in group M. The case had a recurrence after 5 years.

Discussion

Myasthenia gravis is often associated with pathological 
changes in the thymus, either lymphoid hyperplasia 
(15–85%) or thymoma (10–15%) (3). Myasthenia gravis 
is associated with abnormal activation of thymic B 
lymphocytes resulting in lymphoid hyperplasia or of the 
epithelial cells resulting in thymoma. The randomized 
trial of thymectomy in myasthenia gravis (MGTX study) 
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had clarified that extended thymectomy improved clinical 
outcomes in patients with nonthymomatous myasthenia 
gravis (4). 

Microscopic thymomas characteristically occur in 

patients with myasthenia gravis (5). The morphology of 
microscopic thymoma differs from that of conventional 
thymoma. According to the current WHO classification, 
microscopic  thymomas  are  def ined as  epi the l ia l 
proliferations of less than 1 mm in diameter. They are 
usually multifocal, located in the cortex or medulla, 
and preferentially occur in patients with myasthenia 
gravis without macroscopically evident tumor (5,8,11). 
“Nodular hyperplasia” would be a more appropriate term 
for these lesions because they present as small thymic 
epithelial islands that are found incidentally and lack the 
morphological features of conventional thymomas such 
as lobulation, perivascular spaces, immature T cells, and 
medullary differentiation (8,12-14). That microscopic 
thymomas occur in the cortical or medullary regions and are 
frequently multifocal suggests that multiple lesions originate 
from distinct epithelial clones present in different areas 
of the thymus (5). Microscopic thymomas are considered 
to be incipient thymomas or precursor of thymoma; 

Figure 1 Photomicrograph of a representative microscopic 
thymoma. The epithelial lesion is mainly composed of oval to 
round cells (HE, ×200).

Table 1 Patients characteristics of each group

Group Group M (n=5) Group T (n=12) Group N (n=15)

Age (years) 53.8±14.2 59.6±11.5 44.3±16.8

Gender

Male 3 7 5

Female 2 5 10

Type of surgery

Extended thymectomy 5 0 15

Extended thymothymectomy 0 12 0

Surgery time (min) 174±18 193±77 180±40

Intraoperative hemorrhage (g) 111±63 122±84 146±109

Macroscopic tumor size (mm) 0 38.0±20.7 0

WHO classification

Type A 5 3 0

Type AB 0 4 0

Type B1 0 1 0

Type B2 0 2 0

Type B3 0 2 0

Preoperative AchR Ab titer (nmol/L) 74.4±53.3 26.5±30.5 368±709

Postoperative Ach Ab titer (nmol/L) 11.7±13.5 9.6±15.2 89.6±164.5

AchR Ab, anti-acetylcholine receptor antibody; Group M, microscopic thymoma group; Group T, thymoma group; Group N, non-thymic 
tumor group.
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however, these possibilities remain unproven. A review 
of published reports in English revealed only six studies 
(5-10); we have summarized the clinical characteristics 
of the resultant total of 18 cases, including our cases, in 
Table 2. In four of our cases and in nine of the 13 reported 
cases, the microscopic thymomas were not associated with 
lymphoid hyperplasia of the thymus, suggesting there is a 
relationship between microscopic thymoma and myasthenia 
gravis (5). In our institution, 5 of the 32 patients who had 
undergone extended thymothymectomies/thymectomies for 
myasthenia gravis during the study period were found to 
have microscopic thymomas, making the incidence 15.2%. 
This is comparable to data published by Vaideeswar et al. 
and Pescarmona et al., who reported incidences of 3.8% 
and 15%, respectively (5,6). The incidence may be higher 
if extended thymectomies are performed on patients with 
myasthenia gravis and the entire resected specimens are 
evaluated pathologically. 

Similar to the interesting phenomenon of microscopic 
thymoma, some authors have reported mediastinal ectopic 
thymic tissue in patients with and without thymic disease 
or myasthenia gravis. According to these reports, the 
frequency of mediastinal ectopic thymic tissue is high. Sanei 
et al. (15) reported finding ectopic thymic tissue in 70.85% 
of patients without myasthenia gravis or thymic disease and 
that this is distributed through the mediastinum as follows: 
left pericardiophrenic 50%, right pericardiophrenic 31.9%, 
aortopulmonary window 19.4%, and aortocaval groove 
12.5%. Zielinski et al. (16) reported detecting ectopic 
thymic tissue in 56.9% of patients with myasthenia gravis. 
Ambrogi et al. (17) and Mineo et al. (18) recently reported 
incidences of ectopic thymic tissue in the mediastinum 
in patients with myasthenia gravis of 67% and 80%, 
respectively. Because the incidence of ectopic thymic tissue 
is so high, the thymic tissue and perithymic fat tissue should 
be completely removed and carefully evaluated; microscopic 
thymomas can occur in ectopic thymic tissue, especially in 
the pericardiophrenic area bilaterally. We usually perform 
median sternotomy for the treatment of myasthenia gravis 
patients in order to achieve complete resection of thymic 
tissue for better outcomes.

The microscopic thymomas were multifocal in all 
5 cases (100%) in Group M and in 11/18 previously 
reported cases (61.1%), indicating that these lesions 
can occur simultaneously in all regions of the thymus. 
All our five cases and all those previously reported were 
type A thymomas according to the WHO classification. 
Furthermore, three of the patients in Group T had type A 

thymomas, even though this histological type is not thought 
to be associated with myasthenia gravis (19). Thymic 
carcinoma is also not considered to be associated with 
myasthenia gravis; in our study, none of the patients with 
myasthenia gravis had thymic carcinoma. The recurrence 
in Group M, was amazing because microscopic thymoma 
was included into type A thymoma according to WHO 
classification. The pathology of recurrent lesion showed 
type B2 thymoma after second surgery.

In this  s tudy,  serum anti-AchR Ab t i ters  were 
significantly higher preoperatively than postoperatively 
in all groups, indicating that extended thymectomy is a 
valid means of managing myasthenia gravis whether or not 
macroscopic thymomas are detected on CT scan images 
before surgery (20). Furthermore, median anti-AchR Ab 
titers were significantly higher in Group M and Group N 
than in Group T, indicating that production of anti-AchR 
Ab may not depend on tumor size. 

We have here reported some aspects of microscopic 
thymomas, such as their incidence, significant changes 
in anti-AchR Ab titers before and after surgery, and their 
pathological characteristics. However, even including 
previously published data, there were too few cases to 
draw definite conclusions. Large multicenter studies are 
required to elucidate aspects of this mysterious disease. 
Thoracic surgeons and pathologists must be educated 
to search thoroughly for microscopic thymomas lesions 
throughout resected specimens. Furthermore, microscopic 
thymomas may be misdiagnosed as microthymomas (21) 
which differ from microscopic thymomas. Therefore, we 
consider a distinctive name such as “nodular hyperplasia of 
the thymic epithelium” would be preferable to “microscopic 
thymoma”.

In conclusion, microscopic thymomas are frequently 
multifocal, sometimes associated with lymphoid hyperplasia, 
and tend to be type A thymomas according to the WHO 
classification. In all of our cases, Anti-AchR Ab titers 
decreased significantly after surgery, including in Group 
M. We recommend wide excision of the thymus gland and 
all surrounding adipose tissue in patients with myasthenia 
gravis and complete histological examination of all 
macroscopic portions of the excised tissue to enable more 
detailed assessment of the incidence, causes, pathogenesis, 
and functional significance of microscopic thymomas. 
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Table 2 Patients characteristics of published cases including our cases

Authors
Age 

(years)
Gender

Type of 
symptoms

Pre-AchR 
Ab (nmol/L)

Post-AchR 
Ab (nmol/L)

CT images 
of thymus

WHO 
classification

Type of lesion and 
other associations

Pescarmona  
et al. (5)

32 Female NA NA NA NA Type A 3 nodules

38 Male NA NA NA NA Type A 2 nodules

42 Female NA NA NA NA Type A 2 nodules 
and lymphoid 
hyperplasia

Vaideeswar  
et al. (6)

17 Female Dysphasia, 
general fatigue

27.2 NA Normal – Multifocal

23 Male Diplopia, ptosis, 
dysphasia, 
fatigability

8.15 NA Normal – Multifocal

38 Female Progressive 
dyspnea

4.2 NA Normal – Multifocal

46 Male Diplopia, ptosis, 
dysphasia, 
fatigability

11.2 NA Normal – Multifocal

Puglisi  
et al. (7)

56 Male Ptosis, diplopia, 
fatigability

0.1 NA Normal Type A Multifocal

Chalabreysse  
et al. (8)

29 Male Diplopia, ptosis 84 NA Calcification Type A 1 nodule and 
lymphoid 
hyperplasia

38 Female Diplopia, 
dysphasia, 
fatigability

NA NA Enlarged 
thymus

Type A 1 nodule and 
lymphoid 
hyperplasia

58 Female Diplopia, ptosis, 
general fatigue

2.15 NA Normal Type A Multifocal

Cornea et al. (9) 30 Female NA NA NA Normal Type A 1 nodule

Poulard  
et al. (10)

59 Female Dysphasia, 
fatigability

NA NA Normal Type A Lymphoid 
hyperplasia

Present study 49 Male Ptosis 12 2.1 Normal Type A Multifocal

31 Male Ptosis, 
fatigability

120 33 Normal Type A Multifocal 
and lymphoid 
hyperplasia

64 Female Ptosis, 
dysphasia, 
progressive 
dyspnea

22 5.7 Normal Type A Multifocal

61 Male Dysphasia, 
ptosis, general 
fatigue

120 17 Normal Type A Multifocal

64 Female Progressive 
dyspnea

98 0.6 Normal Type A Multifocal
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