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Case Report
Micronodular thymoma with lymphoid stroma:  
report of two cases and review of literature
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Abstract: Micronodular thymoma with lymphoid stroma (MNT) is a rare subtype of organoid thymic epithelial tumor 
that occurs in middle-aged and elderly people. Histologically, MNT is characterized by multiple epithelial nodules 
that are scattered or fused and abundant lymphocyte stroma with prominent germinal centers. It has a benign 
course and a good prognosis, and its diagnosis mainly depends on histopathologic and immunohistochemical mark-
ers. This article reports two cases of MNT to explore its clinicopathologic features, diagnosis and differential diagno-
sis to improve understanding of this subtype. In addition, we review previously reported cases of MNT.
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Introduction

Micronodular thymoma with lymphoid stroma 
(MNT) is an exceedingly rare subtype of thymic 
neoplasm. It accounts for about 1%-5% of all 
thymomas, and is rarely reported [4, 7] (Table 
2). The typical histopathologic features of MNT 
include multiple diffuse or fused epithelial nod-
ules and abundant lymphocyte stroma with 
prominent germinal centers [2, 19]. Microno- 
dular thymoma with B lymphocyte hyperplasia 
was first reported by Suster and Moran [1], and 
was later renamed as micronodular thymoma 
with lymphoid stroma (MNT) and included in 
the WHO book (2004). The pathology and gene- 
tics of lung, pleura, thymus, and cardiac tumors 
have been listed separately. In this article, two 
cases with MNT are reported to explore its clini-
copathologic features, diagnosis, and differen-
tial diagnosis to improve understanding of this 
subtype.

Case presentation

Clinical history

A 72-year-old woman with MNT was treated  
at First Affiliated Hospital of Bengbu Medical 
College in 2018, and a 72-year-old man was 
from an outside consult. There was no history 

of myasthenia gravis or autoimmune disease in 
the 2 cases. Case 1 was a 72-year-old female 
who was admitted to the hospital due to chest 
tightness and asthma for 20 days. Laboratory 
examination revealed no abnormalities. Chest 
CT showed a mass of soft tissue density in the 
anterior mediastinum, wherein the boundary 
was clear, and enhanced scan showed uniform 
enhancement, suggestive of thymoma. The pa- 
tient then underwent thoracoscopic descend-
ing mediastinal mass resection. The largest 
diameter of the tumor was 5 cm, and the cap-
sule was intact. Case 2 was a 72-year-old male, 
with no abnormalities by laboratory examina-
tion. Chest CT showed an elliptical mass in the 
anterior mediastinum with a maximum diame-
ter of 2.8 cm, that was solid with a clear bound-
ary (Figure 1A, 1B). The 2 cases of micronodu-
lar thymoma with lymphoid stroma were treated 
by lumpectomy, and no other treatment was 
performed after operation. Case 1 was followed 
up for 5 months, and showed no evidence of 
recurrence or distant metastasis. Case 2 was a 
consultation from a foreign hospital, and there 
was no follow-up.

Materials and methods

Specimens were fixed in 10% neutral formalin, 
extracted, dehydrated, embedded in paraffin. 
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The sections were cut at 4 μm, and were H&E, 
and immunohistochemically stained using En- 
Vision method. All antibodies including CK, 
CK19, P63, CD5, CD20, CD1a, CD99, CD117, 
TdT and Ki-67 used are presented in Table 1.

Gross features

Grossly, case 1 showed a gray red nodule of 5.0 
cm × 4.5 cm × 4.5 cm. The cut surface was 
gray brown, medium in texture, and covered by 
a capsule. In case 2, the nodule appeared as 
an elliptical gray-yellow gray-red tissue of 2.8 
cm × 2.0 cm × 1.9 cm (Figure 1C). The cut sur-
face was gray red, and covered by an intact 
capsule locally (Figure 1D).

Histologic features

Microscopic examination of the tumors of the 2 
cases showed that the boundary was clear and 
the local surface had a thin fibrous envelope 
(Figure 2A). In the solid area of the tumor, the 
epithelioid tumor cells showed a micronodular 
distribution, and some of the regions were 
merged into a small piece or a cord-like struc-
ture (Figure 2B). At high magnification, the epi-
thelioid tumor cells appeared as micronodular 
or fused nodules with flaky growth, bland mor-
phology, rich interstitial lymphocytes, and lym-
phoid follicle formation with germinal centers in 
some areas. The epithelioid tumor cells were 
composed of bland short fusiform or oval cells, 
the nucleus was oval in shape, no prominent 
nucleolus (Figure 2C), no obvious atypia or 
mitotic figures, and no obvious bleeding and 
necrosis. A small amount of lymphocytes were 
scattered in the epithelial-like tumor cell nests, 
while a large number of lymphocytes divided 

the tumor cell nests in the interstitium. In some 
areas, follicle formation with a distinct germinal 
center was seen, which was surrounded by a 
cuff and a widened marginal zone, and few 
thin-walled vessels were visible in the surround-
ing interstitium without thymic bodies or peri-
vascular spaces.

Immunohistochemical staining

Immunohistochemical staining mainly detected 
the epithelial tumor cells and interstitial lym-
phocytes. The 2 cases showed tumor epithelial 
cells that were positive for CK, CK19 (Figure 
2D), and P63, and negative for CD5, CD117 
and CD20. The T cells and B cells were among 
interstitial cells, and CD20-positive B cells were 
mainly located in the follicular area (Figure 2E), 
and were surrounded by CD5-positive T lym-
phocytes (Figure 2F), CD1a and CD99-positive 
immature T cells. These were mainly distribut-
ed in the T lymphocyte stroma around the epi-
thelial-like cell nests, where CD1a-positivity 
showed that Langerhans cells were scattered 
in the epithelial cells (Figure 2G). The Ki-67 pro-
liferation index showed low expression in the 
epithelial nodules and high expression in the 
immature lymphocytes.

Discussion 

Thymoma that originates in the thymic epitheli-
al cells or differentiates into thymic epithelial 
cells, regardless of the presence of non-neo-
plastic lymphocytes. According to differing mor-
phology of tumor epithelial cells and distribu-
tion of T lymphocytes, thymoma is divided into 
various types. MNT is a very rare thymic tumor 
with a unique morphology. It initially originated 
from thymic medullary epithelial cells, and 
mostly occurs in middle-aged and elderly peo-
ple, with an age of onset between 41 and 80 
years. There is no obvious gender difference. 
The tumor mostly occurs in the anterior medi-
astinum, and there are few reports of cervical 
ectopic MNT [5, 6, 12, 17]. Patients included in 
this report were elderly, with 1 male and 1 
female, and had thymomas in the anterior 
mediastinum. This was consistent with the lit-
erature. The vast majority of patients have a 
history of being asymptomatic or myasthenia 
gravis, usually unintentional. At times, on physi-
cal examination, the patients had symptoms, 
such as thymic cyst [11], cardiac myxoma, and 

Table 1. Antibodies and dilutions used in the 
evaluation of MNT
Antibody Clone Dilution Source
CK AE1/AE3 1:20 Abcam
CK19 EP1580Y 1:400 Abcam
P63 EPR5701 1:2500 Abcam
CD5 4C7 1:50 Novocastra
CD20 EP459Y 1:50 Abcam
CD1a EP3622 1:250 Abcam
CD99 MIC2 1:50 Dako
CD117 YR145 1:400 Abcam 
TdT 41A 1:100 Abcam
Ki-67 MMI 1:30 Novocastra
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Table 2. Summary of MNT clinical data reported in literature

Literature n M/F Age 
(years) site Size 

(cm) Clinical findings Masaoka 
stage Follow up

Suster et al [1] 18 11/7 41-76 Thymus 3-10 One with tuberculosis; one with anemia; one with splenauxe I-IV A&W in 8 cases for 12-84 months 

Tateyama et al [2] 11 5/6 56-73 Thymus NA One with MG; two with HG; two with eyelidptosis, CP, fever I-III 2 cases died of cancers, A&W in 8 cases for 18-180 months

Pan et al [3] 5 4/1 69-80 Thymus 2.5-7 Two with MG I-II NA

Thomas et al [4] 6 4/2 47-75 Thymus 4-8 NA I-II NA

Mende et al [5] 1 1/0 45 Neck 3.5 No obvious symptoms I A&W for 12 months 

Mourra et al [6] 1 0/1 68 Neck 1.2 No obvious symptoms I NA

Ströbel et al [7] 18 11/7 47-79 Thymus NA One with MG I-II A&W for 24-190 months

Rieker et al [8] 1 0/1 80 Thymus 7 Hypertension, DM I Died of cardiac failure

El et al [9] 2 1/1 62-64 Thymus 7-8 Two with CP I-II A&W for 17-24 months

Tahara et al [10] 1 1/0 56 Thymus NA NA NA NA

Kim et al [11] 1 1/0 73 Thymus 5.1 CP I A&W for 12 months

Zhu et al [12] 1 0/1 76 Neck 3.7 No obvious symptoms I A&W for 24 months

Chen et al [13] 1 1/0 79 Thymus 10.7 No obvious symptoms IIa A&W for 6 months

Cha et al [14] 1 1/0 63 Thymus 7 No obvious symptoms I NA

Mneimneh et al [15] 9 4/5 51-83 Thymus 3-8.5 One with hypothyroidism, facial paralysis; one with MGUS 
lytic lesion of skull; one with lung adenocarcinoma; one with 
hypertension; one with ulcerative colitis

I-III A&W in 4 cases for 0-72 months

Ishikawa et al [16] 6 4/2 56-74 Thymus 1.2-5 No obvious symptoms I-IIa A&W for 36-93 months

Yu et al [17] 1 0/1 62 Neck 2.8 No obvious symptoms I A&W for 4 months

Lyu BB et al [18] 1 1/0 55 Thymus 7 No obvious symptoms I A&W for 32 months

This article 2 1/1 72 Thymus 2.8-5 No obvious symptoms I-IIa A&W in 1 case for 8 months and 1 case failed to be follow up
Abbreviations: A&W, alive and well; CP, chest pain; DM, diabetes mellitus; HG, hypogammaglobulinemia; MG, myasthenia gravis; MGUS, monoclonal gammopathy of unknown significance; NA, not available.
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salivary gland damage [5]. According to ITMIG 
statistics, 96% of MNT clinical stages are most-
ly at stages I and II [20]. About 62% of MNT 
cases have a complete capsule, i.e., the clinical 
stage is stage I, but 36% of cases are accompa-
nied by microinfiltration, i.e., the clinical stage 
is stage II [1, 4, 7]. So far, only one case of MNT 
has been reported to be extensively invasive 
with multiple pleural implants [7]. One of the 
two cases in this report had capsular invasion, 
and the Masaoka stage was stage IIa.

MNT is generally between 3 and 15 cm in diam-
eter, and the cystic areas are generally of differ-
ent sizes [8]. The typical histopathologic fea-
ture of MNT includes multiple diffuse or fused 
epithelial nodules and abundant lymphocyte 
stroma. The tumor cells are short fusiform or 
oval in shape, the nucleus is oval, the nucleoli 
are not obvious, atypical mitotic figures are 
absent, there is no obvious hemorrhage and 
necrosis, no clear thymus bodies are visible, 

and there are fewer lymphocytes in the epithe-
lial cells. Also the interstitium is rich in lymphoid 
tissue, the lymphoid follicles have distinct ger-
minal centers in the lymphatic stroma, the ger-
minal center is surrounded by a wrap around 
area and a widened marginal zone, and a few 
plasma cells occur.

Tumor cells express CK pan, CK5/6, and CK19; 
CD117 and CD20 are usually negative [3]. 
There are scattered T lymphocytes that can be 
seen in the epithelial cell nests, and T cells and 
B cells occur in the interstitium [4, 7]. In this 
report, CD20-positive lymphoid follicles were 
observed, and CD5-positive T lymphocytes 
were observed around them. The distribution of 
CD1a-positive Langerhans cells in the epitheli-
al nests is consistent with the previous litera-
ture [16].

MNT is a rare subtype of thymoma. The typical 
MNT is not difficult to diagnose based on histo-

Figure 1. A. Chest CT showed a mass of soft tissue density in the anterior mediastinum. The boundary was clear, 
and the CT value is about 48HU. B. X-ray lateral radiograph showed an elliptical mass in the anterior mediastinum 
with clear boundary. C. The mass is solid, with a size of 2.8 cm × 2.0 cm × 1.9 cm, and was covered with intact 
capsule locally. D. The cut surface was grayish gray red, and tough.
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pathology and immunohistochemistry, but it 
needs to be differentiated from the following 
tumors: ① Type A thymoma is mainly compos- 
ed of mild fusiform or oval-shaped epithelial 
cells, and are diffuse in large patches, with no 
micronodules formed, and there are no or few 
lymphocytes in the interstitium. ② Type B thy-
moma is mainly composed of immature T lym-
phocytes, which are lobulated, and a perivascu-
lar space is common, while MNT is mainly 
composed of B lymphocytes, and a perivascu-
lar space is rarely observed. ③ Type AB thymo-
ma is most often confused with MNT. This type 
is lobulated, and a fibrous interstitium sepa-
rates the tumor into a jigsaw-like structure. It is 
mainly composed of a combination of type A 
thymoma with fewer lymphocytes and type B 
thymoma rich in lymphocytes. Among these, 
the B-type component is rich in lymphocytes 

with mixed distribution of epithelial cells, while 
in MNT, the lymphatic stroma divides the epi-
thelioid tumor cell nests to form a cord-like 
structure, the boundary between the epitheli-
oid tumor cells and the lymphocytes is clear, 
and there are no mixed epithelial cells in the 
lymphoid stroma. ④ Micronodular thymic carci-
noma with lymphoid stroma: Weissferdt et al. 
[21] have reported that this is a rare variant of 
thymic carcinoma, that is similar in morpholo- 
gy to MNT and can be characterized by micro- 
nodular distribution. However, it often presents 
with invasive growth pattern, abnormally shap- 
ed epithelioid cells, and often capsule invasion 
and necrosis are observed. Epithelial cells are 
positive for CD117 and CD5, and interstitial 
lymphocytes are negative for TdT. ⑤ Primary 
thymic MALT lymphoma, or B lymphocyte lym-
phoma: The tumor cells are mainly B lympho-

Figure 2. A. The boundary of the tumor was clear and the local surface had a thin fibrous envelope. B. The epithelioid 
tumor cells showed micronodular distribution, and some of the regions were merged into a small piece or a cord-like 
structure. C. The epithelioid tumor cells were composed of mild short fusiform or oval cells, the nucleus was oval in 
shape, and the nucleolus was not obvious. D. Tumor epithelial cells were positive for CK19. E. CD20-positive B cells 
are mainly located in the follicular area. F. CD5-positive T cells were scattered around the follicle and in the epithelial 
cell nests. G. CD1a- positive showed that Langerhans cells are scattered among the epithelial cells.
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cytes, and the remaining thymic tissue and lym-
phatic epithelial lesions can be seen, and if 
necessary, they can be identified by gene rear-
rangement. ⑥ Thymic lymphoepithelial carci-
noma: The pleomorphism of the cancer cells  
in this type is obvious, with vacuolated nuclei, 
and the mitotic figures are easily found. The 
interstitial lymphocytes are peripheral mature 
lymphocytes, rather than naïve thymic T lym-
phocytes that are different from MNT. Immu- 
nohistochemical markers of TdT and EBV are 
helpful for identification.

At present, the treatment of this tumor mainly 
involves surgical resection, but MNT is a rare 
primary tumor of the thymus, that is different 
from other types of thymoma. It is currently 
considered to be a borderline tumor with good 
prognosis, rare recurrence and metastasis. 
Postoperative death due to severe left ventricu-
lar function was reported only in 1 case [8]. 
Relevant literature reports showed that patients 
with cystic solid tumors have a better progno-
sis, while those with solid and capsule invasion 
have a higher risk index [21]. One patient in this 
report was followed up for 8 months. Currently, 
the general condition of the patient is good. The 
second was a consultation case, and so could 
not be followed up.
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