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Occurrence of thymic pathology in two families. Is familial screening justified?
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Abstract

The familial occurrence of thymic pathology, even though rare, is
widely reported in the literature and mainly concerns cases of familial
autoimmune myasthenia gravis. Other less frequent cases of familial
occurrence of thymoma, thymic carcinoid and thymic hyperplasia have
been described. It seems that the familial occurrence is poorly recorded
and thus its prevalence is underestimated. We report two families
whose members presented different forms of thymic pathology and dis-
cuss the necessity of screening programs in family members of pa-
tients presenting a thymic lesion.

Introduction

The familial occurrence of thymic pathology, even though rare, is
widely reported in the literature and mainly concerns cases of familial
autoimmune myasthenia gravis (MG) [1-9]. Other less frequent cases
of familial occurrence of thymoma, thymic carcinoid and thymic hyper-
plasia have been described, as well [10-19]. It seems that the familial
occurrence is poorly recorded and thus its prevalence is underesti-
mated [1]. The genetic factors that may contribute to this familial clus-
tering are not well known [14,17]. We report two families whose mem-
bers presented different forms of thymic pathology. In the first case a

male patient developed a thymic carcinoma and his sister a thymoma
(histological type A according to the WHO classification). In the second
case, a female patient and her son presented anterior mediastinal le-
sions which were proved to be a thymic hyperplasia. In the case of the
female patient, the thymic lesion was associated with limb muscle
weakness, perhaps in the context of a seronegative myasthenia gravis.

Case Reports

Family 1

A 73-year-old male patient was diagnosed with an anterior medi-
astinal mass during a radiological workup of a lower respiratory system
infection. The 18-Fluorodeoxyglycose Positron Emission Tomography
(18FDG PET) scan showed a hypermetabolism of the lesion with a Stan-
dard Uptake Value (SUVmax) of 4.6. The SUVmax of the surrounding me-
diastinal structures was 1.6 (Figure 1a). There was no other abnormal
intrathoracic or distant fixation. There were no clinical or biological ev-
idence for myasthenia gravis or other paraneoplastic manifestation.
The performed percutaneous transthoracic needle biopsy revealed a
thymic carcinoma and the tumor board decision was in favor of a
neoadjuvant chemotherapy and radiotherapy for initial downstaging.
Presenting poor results in terms of mass reduction, the patient under-
went a thymectomy via median sternotomy (Figure 1b). A tumor meas-
uring 6 x 5.5 x 5 cm attached to two pieces of thymic fatty tissue of 7 x
6 x 1.5 cm and weight of 110.8 gr was removed (Figure 1c). There was
no invasion of the surrounding mediastinal structures or the lungs.
The pathology examination revealed a complete (R0) resection of a
thymic carcinoma with widespread degeneration and calcification
(Figure 1d). Immunohistochemical examination was positive for
Pankeratin (Figure 1e). The tumor board decided to further treat the
patient with adjuvant chemo-radiotherapy.

A few months earlier, his 68-year old sister, who suffered Parkinson
and Alzheimer diseases, was diagnosed with an anterior mediastinal
mass, which was in fact a fortuitous discovery (Figure 2a). The 18FDG
PET scan showed a hypermetabolism of the lesion with a SUVmax of 3.6,
while the surrounding mediastinal structures presented a SUVmax of
3.3. No other abnormal intrathoracic or distant fixation was revealed.
The acetylcholine receptor (AchR) serum antibody test and Muscle-spe-
cific kinase receptor antibody (anti-MuSK) test were negative. A well-
defined solid mass of 11.5 x 10 x 5.5 cm, having a weight of 292 gr, at-
tached to fatty tissue with dimensions of 8 x 4 x 2.5 cm, was removed,
through median sternotomy (Figure 2b). There was no invasion of the
surrounding mediastinal structures or the lungs. The pathology exam-
ination showed a type A thymoma, according to the WHO classification;
stage IIa, according to the Masaoka-Koga classification and pT2, ac-
cording to TNM classification (Figure 2c). Further immunohistochem-
ical investigation revealed neoplastic cells population being: AE 1(+),
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lesion at the upper anterior mediastinum, with a SUVmax of 1.9, com-
pared to the SUVmax of the surrounding mediastinal tissues that was
2.25. She underwent a right thoracoscopic complete thymectomy. A
thymic remnant of 8.5 x 4 x 1.7 cm and 20 gr was sent for pathology ex-
amination which revealed a thymic hyperplasia (Figure 3c,d). It is
noteworthy that postoperatively her symptomatology disappeared.

Discussion

The majority of cases and case series of familial thymic disorders
concern the autoimmune MG [1-9]. A Spanish study of familial au-
toimmune MG showed a prevalence of 3.46% [1]. The results of this co-
hort were compatible with the findings of other studies that concluded
that familial autoimmune MG occurs in 1-5% of patients. However, it is
advocated that its prevalence is higher, possibly due to an inadequate
identification and recording of familial cases. The eventual genetic fac-
tors contributing to the familial form are not well known. The clinical
manifestations, age of onset and status of serum antibodies may vary
between family members [1,3]. Other autoimmune diseases may be
present as well [1,7].

There are cases of familial autoimmune MG associated with a thy-
moma [1,10]. In the Spanish cohort there were two thymomas and five
thymic hyperplasias among the myasthenic patients that underwent a
thymectomy [1]. The first case of familial MG due to a thymoma in two

AE 3(+), Ker 20(-), Ker 7 (+), p63 (+), TTF1 (-), CD5(-) and Ki67 (+)
at 10% of the nuclei of neoplastic cells (Figure 2d). A complete resec-
tion (R0) had been performed. The tumor board suggested continuing
the treatment with radiotherapy.

Family 2

A 51-year-old female patient and her 27-year-old son (some months
earlier) had the fortuitous discovery of anterior mediastinal lesions.
The 27-year-old patient underwent a Computed Tomography (CT) scan
during the investigation of a lower respiratory system infection which
showed a lesion of the upper anterior mediastinum, at the level of the
thymus. The 18FDG PET scan demonstrated a SUVmax of 1.7, compared
to the SUVmax of the mediastinal vessels that was 1.9. The patient be-
came very concerned about the lesion and asked to undergo surgical re-
moval, instead of biopsy or watchful attitude. He underwent a right tho-
racoscopic complete thymectomy and a hyperplastic thymus gland of
11.7 x 9.1 x 1.2 cm and 22.6 gr, was removed (Figure 3a). The patho-
logical examination confirmed thymic hyperplasia and did not reveal
any neoplastic cells (Figure 3b). The 51-year-old female patient started
complaining of physical tiredness and limb muscle weakness, after her
son’s operation. There was no biological evidence for myasthenia
gravis. The acetylcholine receptor (AchR) serum antibody test and
Muscle-specific kinase receptor antibody (anti-MuSK) test were nega-
tive. The performed CT and 18FDG PET scan showed the presence of a
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Figure 1. a) PET scan image showing the hypermetabolism of the anterior mediastinal mass; b) CT scan image showing the anterior
mediastinal mass after neoadjuvant chemoradiotherapy; c) Pathologic specimen after surgical resection; d) H/E x400 image of a thymic
carcinoma; e) Pankeratin (+) thymic carcinoma.
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brothers was reported in 1986 [18]. On the other hand, the familial oc-
currence of thymoma without MG was first reported in 1968 [11].
Matani and Dritsas in 1973 described a thymoma that was the cause of
death of a 27-month-old girl [12]. Two years earlier her older brother
died at the age of 9 months due to a respiratory failure. The post
mortem examination revealed a thymoma. The prevalence of familial
thymoma is estimated between 1 and 4 per million and its cause is also
unknown [13-17]. Familial thymomas can be associated with other ma-
lignancies and autoimmune diseases [14,17]. Zhang et al. suggest that
the association of familial breast cancer and thymoma could constitute
a cancer syndrome [17].

Lim et al. reported a MEN1 family in which two members developed
malignant thymic carcinoids [19]. The authors discussed the necessity
of prophylactic thymectomy in patients presenting this syndrome,
taking into consideration the aggressiveness of thymic carcinoids.
However, the genetic basis of familial thymic carcinoid is not yet es-
tablished.

The presence of human polyomavirus 7 (HPyV7) in adult thymic ep-
ithelial tumors could possibly link this virus to the pathogenesis of
human thymomas, however its exact role has to be established [20,
21]. In our institution, the pathology department is not supplied with
DNA Fluorescence in situ hybridization (FISH) and DNA-polymerase

chain reaction (PCR) as diagnostic methods. Moreover, we cannot de-
tect human polyomavirus 7 by immunohistochemistry, as we don’t have
the special monoclonal antibody 2T10 against LTAg of HPyV7.

It has to be highlighted that neither of the families presented
herein had a history of MG. The female patient on the second family,
presented limb muscle weakness that disappeared after surgery, but
no other preoperative tests were performed in order to formally call it
seronegative MG. Certainly, the coexistence of thymic pathology in
these two families could be a coincidence and not genetically related.
We must take into consideration the fact that genetic factors are diffi-
cult to investigate in order to prove this relationship. On the other
hand we must admit that the frequency of this kind of pathology
among family members is poorly identified and recorded, especially in
asymptomatic subjects compared to myasthenic ones. Even though
thymic pathology is rare, in our opinion screening should be encour-
aged in family members of these patients. Despite the lack of efficacy
and cost-effectiveness data, we could exhort all adult family members
to undergo an acetylcholine receptor (AchR) serum antibody test, a
Muscle-specific kinase receptor antibody (anti-MuSK) test and a con-
trast-enhanced chest CT scan, as baseline examinations. In case of
negative CT scan, this could be repeated after 5 years, as sometimes
the growth of thymic lesions can be slow [22]. Specific registries for
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Figure 2. a) CT scan image showing the anterior mediastinal mass; b) surgical specimen; c) H/E x400 image of a type A thymoma; d)
pankeratin (+) type A thymoma.
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these rare pathologies could help better record their incidence and es-
tablish the role of such a screening protocol, while defining the appro-
priate frequency of follow up.

Conclusions

Familial occurrence of thymic pathology is a condition that is diffi-
cult to identify especially in asymptomatic patients. For that reason its
prevalence is probably underestimated. Further studies should be con-
ducted in order to identify possible genetic factors and investigate the
necessity of screening programs in family members of patients pre-
senting a thymic lesion.
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Figure 3. a) Surgical specimen of a thymic hyperplasia; b) H/E x200 image of a thymic hyperplasia; c) surgical specimen of a thymic remnant
in the mother of the previous patient; d) H/E x200 image of a thymic hyperplasia.
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