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Thymoma appearing 9 years after the resection of squamous
cell carcinoma of the lip: A case report of triple
primary tumors and literature review
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Abstract. The occurrence of second primary tumor (SPT)
following malignancy treatment is common. In patients with
head and neck (H&N) cancer, SPTs principally occur in the
H&N region, lungs or esophagus. Therefore, patient follow-up
after cancer treatment is important in order to detect recur-
rence, metastasis and new primary tumors. However, no
standard guidelines on lifelong follow-up imaging are avail-
able. Herein, we report a patient who presented with three
metachronous primary tumors-squamous cell carcinoma
(SCC) of the tongue, SCC of the lip and type A thymoma.
The third tumor was incidentally detected during follow-up
using contrast-enhanced computed tomography (CT) 9 years
following resection of the second tumor. To the best of our
knowledge, this specific combination of metachronous tumors
has not yet been reported. Based on the literature review, we

Correspondence to: Dr Tessho Maruyama, Department of Oral
and Maxillofacial Surgery, University Hospital of the Ryukyus,
207 Uehara, Nishihara, Okinawa 903-0215, Japan

E-mail: tesshou.730@gmail.com

Abbreviations: CT, computed tomography; FDG-PET, 2-[*F]-
fluoro-2-deoxy-D-glucose positron emission tomography; H&N,
head and neck; MG, myasthenia gravis; SCC, squamous cell
carcinoma; SEER, the Surveillance Epidemiology End Results;
SPT, second primary tumor

Key words: thymoma, squamous cell carcinoma, oral cavity, lip,
cancer, second primary cancer, computed tomography, follow-up

observed that thymoma occurs following H&N cancer treat-
ment. Therefore, to ensure that the presence of subsequent
thymomas is not overlooked, we suggest regular lifelong
follow-up using contrast-enhanced CT in patients who had
previously been diagnosed with H&N cancer. The literature
review revealed that thymomas occur in patients with H&N
cancer and should be detected at the earliest convenience.

Introduction

Second primary tumors (SPTs) are a common occurrence in
daily cancer practice and are a major cause of mortality (1). In
patients with head and neck (H&N) squamous cell carcinoma
(SCC), SPTs are frequently detected in the H&N region, lungs,
or esophagus years after treatment (2). Therefore, long-term
follow-up is critical to detect SPTs as well as recurrence and
metastasis (3,4). However, there are no broadly accepted
guidelines for lifelong follow-up using computed tomography
(CT) (5). Here, we report the case of a patient with metachro-
nous SCC of the tongue, SCC of the lip, and type A thymoma.
Thymoma was incidentally detected during follow-up using
contrast-enhanced CT 9 years after the second tumor resection.
Following the detection, we performed further examinations
to clinically diagnose the mass and made preparations to treat
the mass; however, the patient initially refused the treatment
for the thymoma.

Case report

In October 2005, a 66-year-old male patient was admitted to
our hospital with a 6-month history of pain and ulcer involving
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the left side of the lower lip. The disease was initially diag-
nosed from biopsy as SCC and treated with cryotherapy
(liquid nitrogen) and chemotherapy (local injection of oil
bleomycin) at another clinic 2.5 years before the presentation
(April 2003). Although the lip mass temporarily disappeared
following cryotherapy and chemotherapy, it recurred and pain
gradually worsened. Physical examination revealed a hard,
elastic 1.3x1.0-cm mass with an ulcer of the left lower lip. No
other lesions were observed on the lip or oral cavity, and no
palpable neck lymphadenopathy was detected. The patient
was a former moderate smoker and former moderate drinker,
and his medical history included tongue SCC resection on the
right edge of the tongue followed by radical neck dissection on
the right side and adjuvant radiotherapy of the neck at another
hospital at the age of 33 years (in February 1973). Moreover, the
patient had an adenomatous goiter on presentation; however,
he has remained stable till date. Regarding family history, his
mother had colon cancer and younger brother had esophageal
cancer. Contrast-enhanced CTs of the H&N and chest revealed
the enhanced mass in the left lower lip, but no lesions of the
tongue, cervical lymph nodes, lungs, mediastinum, or bone
were revealed. Similarly, ultrasound and magnetic resonance
imaging revealed no neck lesions, and upper gastrointestinal
examination revealed no tumorous lesions. The biopsy of
the lip confirmed SCC recurrence (Fig. 1). Based on radio-
graphic and clinical assessments, SCC of the lip was graded
as RTINOMO, stage I, according to the Union for International
Cancer Control TNM classification (6). The patient underwent
local excision of the lip tumor after receiving neoadjuvant
chemotherapy with bleomycin (a total dose of 105 mg for
approximately 1 month) plus 450 mg uracil/tegafur per day
(approximately 1 month), as previously described (7,8).
Histopathological examination of the resected tumor further
confirmed SCC. No adjuvant therapy was performed.

The patient remained disease-free for 9 years following the
treatment for SCC of the lip. During this period, he visited our
outpatient clinic regularly for clinical examinations. However,
CT had not been performed for 7 years (from 2 years after lip
resection) because his clinical lesions were stable. We recom-
mended the patient to perform the CT to detect hidden SPTs or
SCC metastasis. Contrast-enhanced CTs of the H&N and chest
(in August 2015) revealed no H&N lesion but a mass lesion in
the mediastinum (Fig. 2A). At the time, no clinical symptoms
were found. Subsequent 2-["®F]-fluoro-2-deoxy-D-glucose
positron emission tomography (FDG-PET)/CT revealed high
FDG uptake by the mediastinal mass (standardized uptake
value max=4.45) (Fig. 2B). Thereafter, gastroendoscopy was
performed to examine the gastroesophageal lesion related to the
mediastinum mass; however, no lesion was found. Preliminary
clinical and radiological diagnosis was mediastinal lymph node
metastasis of lip or tongue cancer or metachronous SPT. However,
contrary to our advice, the patient initially rejected any further
examination or treatment of the mass owing to stress experi-
enced by him because of numerous examinations conducted.
However, after 6-month observation period, follow-up using CT
revealed mass growth (Fig. 2C). Following an explanation by
the thoracic surgeon, the patient finally agreed to treatment (in
February 2016). To definitively diagnose the mediastinal lesion,
subsequent excision biopsy with video-assisted thoracic surgery
was performed, and histological examination revealed thymoma
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Figure 1. Histological examination by biopsy of the lip tissue by hematoxylin
and eosin staining showed squamous cell carcinoma. Magnification, x400.

[World Health Organisation (WHO) classification: Type A;
Masaoka stage I] (Fig. 3). In the resected mass, the adhesive
proliferation of spindle cells that interspersed with lympho-
cytes was found in hematoxylin and eosin staining (Fig. 3A).
Immunohistochemically, the spindle cells were positive for
CK5/6 (Fig. 3B), whereas they were negative for AE1/AE3, CDS5,
and pl6 (data not shown). The lymphocytes was mostly positive
for CD3 (Fig. 3C) and CDla (data not shown) and partly posi-
tive for TdT (Fig. 3D). Approximately 10-20% of the tumor cells
were positive for MIB-1 on the lymphocytes (which were also
positive for MIB-1) (data not shown). No oral cancer metastasis
was histologically found. The study patient was subsequently
diagnosed with metachronous triple primary tumors (9,10).
After a follow-up period of 2.5 years, the patient is alive and
well with no evidence of tumor recurrence, metastatic disease,
or any more SPTs.

Written informed consent was obtained from the patient
for publication of this case report and the accompanying
images. The Ethics Committee of the University of the
Ryukyus waived the requirement for review per institutional
protocol, as the study does not contain content that requires
ethical approval, and approved the submission and publication
of this case report.

Discussion

There are three notable aspects of this case. First, to the best
of our knowledge, the specific combination of tumors (SCC of
the tongue, SCC of the lip, and type A thymoma) has not been
reported previously. Second, we incidentally detected the asymp-
tomatic thymus tumor using CT after an unusually long (9 year
and 9 months) asymptomatic period following the treatment
for the lip SCC. Third, the patient initially refused any further
examination or treatment of the new SPT, we believe that patient
background is an important prognostic factor for SPT treatment.
Through this case, in addition to presenting the case report, we
decided to perform an adequate literature review to identify
novel cases based on the three aspects of the present case.

To identify previous cases of thymoma with SPT, we
performed a literature search for cases with the combined occur-
rence of H&N cancer and thymoma (including WHO type C,
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Figure 2. (A) CT scans performed during follow-up after lip surgery for SCC revealed a mass lesion in the mediastinum (arrow) 9 years after SCC diagnosis.
(B) Subsequent FDG positron emission tomography/CT showed high FDG uptake by the mediastinal mass (standardized uptake value max=4.45: arrow).
(C) A second CT performed 6 months later revealed mass growth (arrow). CT, computed tomography. SCC, squamous cell carcinoma. FDG, 2-["*F]-fluoro-2

-deoxy-D-glucose.

Figure 3. Histological examination of the mediastinal tissue. Subsequent excision biopsy performed using video-assisted thoracic surgery confirmed type A
thymoma. (A) In the resected mass, the adhesive proliferation of spindle cells that interspersed with lymphocytes was found. Hematoxylin and eosin staining
(magnification, x100). (B) Immunohistochemically, the spindle cells were positive for CK5/6 (magnification, x100). (C) The lymphocytes was mostly positive
for CD3 (magnification, x100). (D) The lymphocytes were partly positive for TdT (magnification, x100).

i.e., thymic carcinoma) reported in English using PubMed
(https://www.ncbi.nlm.nih.gov/pubmed/) and Google Scholar
(https://scholar.google.co.jp/) between 1832 (11) (when thymus
was initially reported) and 2018; we excluded non-English
literature or conference proceedings, with no other exclusion
criteria (Table I) (12-41). Although we identified several cases
of thymoma with SPT, we found no case matching the current

case of SCC of the tongue, SCC of the lip, and thymoma in
sequence.

The present case of thymoma was detected at the small
size stage, which may have contributed to successful outcome.
There are three major advantages of early thymoma detection.
i) Prognosis is worsened by size and invasion (42-45); more-
over, progression increases the risk of SPT (36). Unfortunately,
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thymoma is a relatively slow growing tumor and therefore, it
tends to be asymptomatic for long periods. Hence, its initial
detection often occurs incidentally by imaging. ii) Thymic
carcinoma can occur within the thymoma (40,46-48), which
also worsens prognosis (49). For instance, Kuo and Chan (49)
have reported that four of five thymoma cases progressing to
thymic carcinoma died within 15 months. Karino et al (39)
have performed the clonality analysis of coexisting thymoma
and thymic carcinoma and suggested transformation from
a preexisting thymoma to a malignant tumor. iii) Thymoma
is associated with several potentially fatal diseases, particu-
larly autoimmune diseases such as myasthenia gravis (MG)
arising as a paraneoplastic syndrome (50-53). Therefore, early
thymoma detection is crucial for clinicians.

Thymoma is a rare tumor, with reported incidence of only
0.13 per 100,000 person-years in the United States according
to the Surveillance Epidemiology End Results (SEER)
program (54). Actually, the incidence of thymoma is low and
varies between countries (54,55). However, through the case,
we recommend the lifelong follow-up using CT in patients
with H&N cancer for three reasons. One, the person-years of
all individuals in the countries was low; on the other hand, in
patients with H&N cancer, there was a significant occurrence
of thymoma (56). Two, as described above, thymoma should
be detected and treated as soon as possible. Three, for patients
with H&N cancer, SPT (any type of tumor) tends to occur
particularly in the ‘H&N, lung, and esophagus’ and to develop
for long periods (such as =10 years) after the treatment (2,57).
However, no guidelines for lifelong follow-up using CT exist
to date (5). Therefore, for patients with H&N cancer, CT
facilitates the detection of all other SPTs as well as thymomas.

Patients with thymoma, however, frequently develop a
subsequent (synchronous and metachronous) SPT, i.e., ‘SPT
following thymoma, which has been well reported to
date (12,13,28,36,37,42,56,58-62). Those studies were
conducted to manage patients with thymoma. Alternatively,
there are relatively fewer reports of ‘SPT before thymoma’
(similar to the present case of H&N cancer), and those
reports did not regard ‘SPT before thymoma’ as impor-
tant (12,36,37,42,56,59,61). However, ‘SPT before thymoma’
has significantly occurred in patients with H&N cancer (56),
indicating that thymoma has significantly occurred as SPT in
patients with H&N cancer. Therefore, to determine the new
management protocol for patients with H&N cancer, we postu-
lated that there was greater number of hidden ‘SPTs before
thymoma’ cases than we have noticed to date.

Despite being a rare disease, thymoma tends to occur as
an SPT in patients with H&N cancer, as described above. In
the current case, thymoma was incidentally detected using
CT during follow-up 9 years after SCC of the lip. During
post-treatment follow-up of patients with H&N cancer, CT
can be used to detect SPTs as well as cancer recurrence and
metastasis (63). However, the National Comprehensive Cancer
Network guidelines for long-term radiological follow-up of
H&N cancer are ambiguous (5). In most cases in Table I, the
time interval between thymoma and H&N malignancy was
synchronized; however, some previous cases of thymoma as
well as the present case, were diagnosed as SPT >5 years after
the preceding cancer (Table I) (17,38). The current patient
exhibited three risk factors for SPT. First, SPT can be induced
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by radiotherapy and/or chemotherapy (64). The patient had
received the postoperative radiotherapy for SCC of the tongue
and neck metastasis. The radiotherapy might have induced the
second lip cancer (65). Second, he was a former heavy smoker
and former frequent drinker (64,66). Finally, the patient had a
family history of cancer (67,68). However, thymoma as SPT is
not applicable to these theories because the underlying cause
of the occurrence of thymoma remains unknown owing to its
rarity (51,54,69). On the other hand, thymoma is related to
autoimmune diseases such as MG (50,56). However, the present
patient did not have any autoimmune disease, including MG.
Furthermore, thymoma is associated with lichen planus (70);
however, the patient exhibited no clinical or pathological
lesions indicative of lichen planus. Through our literature
review, we attempted to identify possible reasons for thymoma
following other extrathymic cancers, but previous cases show
no common characteristics (see also Table IV of Engels) (54).

Further, the SPT of thymoma has been well discussed in
recent papers (71,72). Theories on the causes of extrathymic
tumor before or after thymoma have also been debated till
date. Thymoma itself is associated with SPTs (25,41,56,73),
and several patients with thymoma succumb to subsequent
SPTs as well as to thymoma recurrence and metastasis or
related autoimmune diseases (74). Therefore, ‘SPTs following
thymoma’ is widely recognized as a critical issue. In contrast,
‘SPT before thymoma’ is rare and there has been relatively little
investigation of possible causes, even in studies documenting
such cases (12,36,37,41,42,56,60,61,75,76). Evidently, ‘SPT
before thymoma’ is unrelated to thymoma therapy and not
directly caused by thymoma itself (35,54,73). Travis et al (59)
have reported a non-significant odds ratio for ‘SPTs before
thymoma’ based on SEER program data from 1973 to 2000
(O/E=1.33; 95% CI=1.0-1.73; O=56). On the other hand,
several studies have described ‘SPT before thymoma’ as well
as ‘following thymoma’ (56,61,77). It has been suggested that
‘SPT before thymoma’ arises from the dysfunction of cortical
thymic epithelial cells in nascent thymoma without clinical
symptoms (61). This theory is based on observations that the
time interval from SPT to thymoma diagnosis is significantly
shorter than that for other sequential cancers (61). Alternatively,
Filosso et al (36) have suggested that the autoimmunity
disorder associated with thymoma may cause prior SPTs.
In the present patient, however, thymoma occurred 9 years
9 months after SCC of the lip (also, 42 years and 6 months
after SCC of the tongue); therefore, these explanations are
unlikely. Another study has reported that SPT was diagnosed
at 6.8+5.9 years (median, 5 years; range 1-29 years) prior to
thymoma diagnosis (56). Further, the occurrence of ‘SPTs
before thymoma’ has significantly been reported in patients
with H&N cancer (56). However, the authors did not describe
the reason for such frequent occurrence. Thymoma itself is
a rarely occurring lesion; therefore, the clinical information
of ‘SPTs before thymoma’ cases is required to determine the
hint of the occurence. For example, H&N cancer is sometimes
treated with radiotherapy such as in our case. We hypothesized
that the radiotherapy of H&N or chest lesion may have affected
the thymus. To understand the reason underlying the occur-
rence of subsequent thymoma in patients with H&N cancer
and to detect the risk factor, we summarized the ‘H&N cancer
followed by thymoma’ cases in Table II. The current case



2785

ONCOLOGY LETTERS 18: 2777-2788, 2019

*PA1INOI0 JAOUED JSIY 9} YIIYM Je 95 oY) st pauyap SI a5y, "BWOUIDIRD [[90 snowrenbs ‘))S O[qe[IeAE JOU ‘YN O[qR[IBAE JOU ‘YN Soou pue peay ‘N¥H

ased Adezoypowayo
JUALIND SNOQUAABIIUI/YOU di 1omor
UL QUON ) ) oy jo Aderaporpey Q) Q) BWOWAY, o Jo DOS anguo) ay) Jo DS IleW/9¢  610C
190ued [eageydosa
() VN VN VN VN Q) Q) 19ouEd [eAISUID) BwowAy, pue dLisen Iew/g¢  8I0C
(1) VN VN VN VN Q) Q) Q) BUIOUIDIED OIWAY ], 1ooued pro1ky, VN/VN  810¢
(Iv) VN VN VN VN Q) Q) Q) BwoOwAy, 1ooued proiky, VN/VN  810¢
(sesed 7)
((49) VN VN VN VN Q) Q) Q) BwowAy, 190ued N¥H VN/VN  LI0C
(8¢) QUON VN VN VN ) ) ) ewowAy], eworsueered YooN  oEWSY/6F  STOT
(sased ¢) 10ULd
N2PH ‘(sased 7) (sased G)
(Le) VN VN VN VN Q) Q) Q) ewowAy, Tooued proify, VN/VN  ¥10¢
(esed 1)
(9¢) VN VN VN VN ) Q) Q) ewowAy, 1ooued N®H VN/VN  €10¢
(saseo 7)
(9¢) VN VN VN VN Q) Q) Q) ewowAy, 1o0ued pro1kyy, VN/VN  €10¢
eworSueSered
(1¢) QUON VN VN VN Q) Q) Q) BWOUIdIED JIWAY], Te[[oqaIe)  orewdy/Ly  T10T
asnqe [oyode ewowAy BUIOUTOIRD PIOIAY) wnodd Y}
10 3unyows (oa1seAur) Areqnided jo JO BWOUIDIROOUIPR ureiq ay Jo
(LD QUON ) Jo K103STY ON ) JueuSIB[N  BWOISUIUS[N  JUBLIBA JB[NOI[[O  POINUAIINIP AOO] BWIOJIBSOI[D)  J[BWRJ/SY €007
(T0) VN VN VN VN Q) Q) ) BwOwAY, JD0S N¥H VN/VN  L661
(T0) VN VN VN VN Q) Q) ) BUOWAT, JOS N®H VN/VN  L661
(renoryjoy) heteli(ch)
(61) VN VN VN VN ) ) ewowAy L, 19oUED PIOIAY], [eoSukre]  VN/VN 0661
BUIODTES
(61) VN VN VN VN Q) Q) Q) ewowA [, Krefrxejn VN/VN 0661
Joau 2y} Jo
“wn VN VN VN VN ) ) Q) BWOWAY, 95LaSIp SUYSPOH o[ewW/z9  L86I
pue[3
proify) oy jo (sased 7)
(99) VN VN VN VN ) Q) Q) ewow Ay,  ewourdred Arefideq  S[RW/VYN  LL6I
(s3¥) IsBASIP K10381Y 90UINI0 90UINI0 190UBD Iooued I90UBD Io0UBd 190UBD X9S/08y  IBOx
sunwwrony  AdueuSiew eaIowAy) BUIOWAY) 910Joq ygIg yunog payL, pu0d9g 311
Arureq 210J2q Kderoyjowaydo
o1[0y0o[R JKderaygjorpey
I0 Iowg

“BWOWAY) AQ PIMO[[0] Jooued N29H JO SIsed 9y J, ‘[T 9[qEBL



2786

was the first on ‘thymoma following H&N cancer’ wherein
the patient has a history of radiotherapy or chemotherapy,
smoking, drinking, and family members with cancer. On the
other hand, we were unable to confirm the clinical informa-
tion of other reported patients (16,27). Therefore, we could not
perform statistical analysis considering the limited clinical
information. Additional cases with well-described clinical
information are required to detect the etiology of ‘thymoma
following H&N cancer.” According to the summary in Table I,
the time interval between ‘H&N cancer before thymoma’ and
thymoma diagnosis ranges from 0 to 7 years (17,19,31,38.,41)
including several cases occurring 5 to 7 years before thymoma.
Therefore, although the etiology remains uncertain, long-term
follow-up appears vital for patients with H&N cancer to detect
subsequent thymoma.

The patient initially refused to treat the thymoma because
experienced stress owing to the numerous examinations,
such as CT, FDG-PET, and gastroendoscopy. For patients
with H&N cancer, the risk of SPT significantly increased (2).
Further, despite the medical advances for controlling the
index H&N cancer, SPT currently poses a high mortality risk
for the patients (2,78). To date, in numerous SPT cases, risk
factors, such as treatment (radiotherapy, chemotherapy) for
index cancer, environmental factor (e.g., smoking, alcohol
consumption), or HPV infection, have been reported (64,79).
The mechanism (in terms of genomics and proteomics) of
SPTs in patients with H&N cancer is crucial and has been well
analyzed and reported. For example, Bunbanjerdsuk er al
have analyzed the oncoproteomics and gene expression and
reported ITPR3, KMT2D,and EMILINI as prognostic factors
in SPT for patients with H&N cancer (80). da Silva ef al have
reported that epithelial-mesenchymal transition markers
such as E-cadherin and beta-catenin, exhibit a significant
prognostic impact in multiple primary oral SCC cases (81).
Sun et al have suggested that Fas and FasL polymorphisms
may modify SPT risk in oropharyngeal or other types of
H&N SCC (82). Those studies were conducted to achieve
better patient outcomes. Moreover, we strongly suggest
that patient background is an important prognostic factor.
To date, the cases with =3 SPTs, including H&N cancer
(similar to our case), have also been well reported, and one
of the reasons for the poor outcome was ‘patient's refusal
for examination or treatment’ (83). Guy et al have reported
that lost productivity costs was higher for cancer survivors
than for individuals without cancer history and that such
economic burden may affect the management of SPTs (84).
Moreover, there are several types of stress for cancer survi-
vors (84,85). In the current case, the tongue or lip could be
directly examined; however the other sites of the H&N, lung,
and esophagus must be examined using approaches such as
CT, PET, and gastroendoscopy. The patient might experi-
ence stress from those examinations as described above.

Limitations of our study include the retrospective design
and the absence of additional case patients. In addition, our
literature review was based on only two search services,
PubMed and Google Scholar; therefore, additional cases
may yet emerge. Nonetheless, this case report may enhance
the clinical awareness of possible thymoma years after H&N
cancer and provide beneficial information for thymoma
detection.

MARUYAMA et al: THYMOMA FOLLOWING LIP CANCER

In conclusion, we report a case with a previously undocu-
mented combination of tumors. To ensure that the presence
of thymomas in patients with H&N cancer is not overlooked,
we suggest regular lifelong follow-up using contrast-enhanced
CT. Our literature review revealed that thymomas significantly
occur in patients with H&N cancer, and similar to other SPTs,
thymomas should be detected as soon as possible to increase
the chances of successful treatment outcome.
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