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Development of a second
primary tumor during
maintenance immunotherapy in
metastatic gingival squamous
cell carcinoma: a case report
Xiaoyu Liu1†, Hanquan Sun2†, Shangzhong Chen1, Shasha He2†,
Min Ouyang3* and Ping Liu2*

1Department of Oncology, Loudi Central Hospital, Loudi, Hunan, China, 2Department of Oncology,
The Second Xiangya Hospital, Central South University, Changsha, Hunan, China, 3Department of
Geriatrics, The Second Xiangya Hospital, Central South University, Changsha, Hunan, China
Multiple primary tumors are de�ned as two or more distinct malignancies
occurring simultaneously or metachronously in the same patient. This report
describes a patient with extensively metastatic gingival squamous cell carcinoma
who achieved radiologic complete remission (CR) through combined
immunotherapy, chemotherapy, and local radiotherapy. The patient continued
immunotherapy maintenance for 38 months. Two years after CR, a second
primary tumor emerged. The second tumor was surgically resected, followed
by postoperative maintenance therapy with oral Tegafur-Gimeracil-Oteracil (S-1)
capsules. As of the last follow-up on January 14, 2025, nearly two years after the
second surgery, the patient showed no local recurrence or distant metastasis. This
case suggests that while immunotherapy provided excellent overall tumor
control, it failed to prevent the occurrence of the second primary tumor.
Whether prolonged immunotherapy (38 months vs. the standard 24 months)
positively impacts patient prognosis requires further exploration. This case
highlights that even after achieving CR with immunotherapy, vigilance for the
development of second primary tumors during maintenance therapy is crucial.
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Introduction

Multiple primary tumors are de�ned as two or more malignant neoplasms occurring
simultaneously or metachronously in the same patient. The incidence of multiple primary
tumors is approximately 7% among all cancer patients, while the probability in head and
neck cancers is about 10.8% (1). Studies have shown that the 5-year overall survival (OS)
rate for oral squamous cell carcinoma patients without a second primary tumor is
approximately 54%, whereas it is only 23% for those who develop a second primary
tumor (2). Therefore, timely diagnosis and treatment of second primary tumors in head and
neck cancers are critical. The KEYNOTE-048 trial demonstrated the ef�cacy and safety of
immunotherapy in recurrent or metastatic head and neck squamous cell carcinoma
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(HNSCC) (3), but the impact of immunotherapy on second primary
tumors remains controversial (4, 5). This report describes a patient
with widely metastatic gingival squamous cell carcinoma who
achieved radiographic complete remission after combined
immunotherapy, chemotherapy, and localized radiotherapy. The
patient continued immune maintenance therapy for 38 months.
Two years after sustained CR, a second primary tumor emerged.
Surgical resection and postoperative oral S-1 maintenance therapy
were administered. As of the last follow-up on January 14, 2025,
nearly two years after the second surgery, the patient showed no
local recurrence or distant metastasis. This suggests that while
immunotherapy provided excellent overall tumor control, it did
not prevent the occurrence of the second primary tumor. Whether
the extended duration of immune maintenance therapy (38 months
vs. the standard 24 months) positively in�uences the patient’s
prognosis warrants further investigation.
Case presentation

A 48-year-old male with a 20-pack-year smoking history
(1 pack/day) and over 20 years of betel nut chewing history, but
no history of alcohol abuse, presented with progressive pain in the
left posterior lower gingiva in March 2019. Biopsy at the Second
Xiangya Hospital of Central South University revealed focal
carcinoma, leading to radical surgery on May 20, 2019 (left
gingivo-mandibular-neck composite resection + left �bular
myocutaneous �ap transfer and reconstruction + tracheostomy).
Postoperative pathology con�rmed moderately differentiated
squamous cell carcinoma, staged as pT4aN2bM0 IVA stage
(tumor invading jawbone, ipsilateral level I and II lymph node
metastases, AJCC 8th edition). No adjuvant therapy was
administered initially. In August 2019, a left neck mass was
detected, which gradually increased in size. In early September
2019, the patient presented to the Oncology Department of the
Second Xiangya Hospital with a mass measuring approximately 7×8
cm (Figure 1A). PET-CT revealed hypermetabolic lesions in the left
surgical area, lungs, and mediastinal lymph nodes (Figures 2A, B),
consistent with recurrent gingival carcinoma with lung and
mediastinal lymph node metastases. The diagnosis was gingival
squamous cell carcinoma (rT3N3M1 IVc stage, PD-L1 CPS score
40). Following multidisciplinary team (MDT) discussion, therapy
with pembrolizumab 200mg + nab-paclitaxel 400mg was initiated
for eight cycles (21-day intervals), followed by pembrolizumab
maintenance. After the �rst cycle, partial regression of the neck
mass was observed (Figures 1B, C), with near-complete resolution
by the second cycle (Figure 1D) and complete resolution by the
fourth cycle (Figure 1E). By September 2020, after seven cycles of
pembrolizumab monotherapy, only a surgical scar remained
(Figure 1F). A January 2021 PET-CT showed complete response
(CR) in lung and mediastinal metastases, with partial response (PR)
at the primary site (Figures 2C, D). A second MDT recommended
radiotherapy targeting the primary site (PGTV: 70Gy/2.25Gy/31F,
PTV: 60Gy/1.94Gy/31F, Monday to Friday, covering the primary
site and bilateral neck levels I-V lymph nodes) alongside continued
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pembrolizumab maintenance. Ef�cacy was maintained as PR during
this period. A December 2021 PET-CT con�rmed systemic CR
(Figure 2E). Immunotherapy maintenance continued until
February 2023, when the patient reported discomfort in the right
lower gingiva for over two months. PET-CT revealed a
hypermetabolic lesion in the right buccal-palatal and mandibular
alveolar regions (Figure 2F), without recurrence at the primary site.
A third MDT recommended surgical resection in March 2023.
Postoperative pathology con�rmed moderately to poorly
differentiated squamous cell carcinoma. A fourth MDT consensus
classi�ed this as a second primary tumor. Postoperatively, oral S-1
maintenance therapy was initiated (60mg twice daily, 28 days on/14
days off per cycle). Follow-up imaging in May 2023, July 2023,
November 2023, May 2024, and January 2025 (CT, MRI) showed
no recurrence. The patient remains stable on S-1 therapy, in good
general condition. The patient’s ECOG PS score throughout the
treatment period was 1.
Patient perspective, quality of life, and
psychological aspects

Throughout the treatment course, the patient reported
signi�cant alterations in quality of life and psychological well-
being. Following the initial radical surgery, he experienced a
noticeable decline in speech clarity and mild impairment of
masticatory function, which impacted his dietary choices and
social interactions, contributing to reduced self-con�dence due
to visible facial changes. Upon diagnosis of recurrence with
distant metastasis, he expressed profound anxiety and pessimism
regarding his prognosis. However, the remarkable response to
immunochemotherapy, leading to sustained disease control,
markedly improved his outlook. During the extended period of
maintenance therapy, he valued his regained health above all else
and maintained a positive and cooperative attitude. The second
extensive surgery resulted in further impairment of speech and a
more signi�cant reduction in chewing ef�ciency. Despite these
challenges, he retains the ability for oral intake with adapted food
consistency and has demonstrated remarkable resilience. He
continues to express strong hope and adherence to the ongoing
maintenance therapy with oral S-1, focusing on functional
adaptation and long-term survival.
Discussion

Second primary tumors must meet three criteria: (1) both
tumors must be malignant, (2) anatomically distinct, and (3)
metastasis from the �rst tumor must be excluded (6). In clinical
practice, the last criterion requires detailed analysis. In this case, the
�rst primary tumor originated in the left posterior lower gingiva,
while the second arose in the right buccal-palatal and mandibular
alveolar regions. Both were histologically malignant and
anatomically separate, ful� l l ing the �rst two criteria.
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Differentiating metastasis from a second primary tumor was
challenging due to shared squamous cell origin and overlapping
histopathology. Regarding the timing of second primary tumor
occurrence, one study reported a median interval of 53.6 months for
second primary tumors appearing in the head and neck region (7).
In this case, the interval was 46 months (May 2019 to March 2023),
close to the average. Therapeutically, the patient achieved CR after
immunotherapy combined with chemotherapy and radiotherapy.
The emergence of the second tumor during ongoing maintenance
therapy, while the primary site and lungs remained controlled,
suggests differential drug sensitivity between the two tumors. The
combined positive score (CPS) was 32 for the �rst tumor versus 10
for the second. Histologically, the �rst was moderately
differentiated, while the second was moderately-to-poorly
differentiated (Figure 3). The patient’s smoking history, betel nut
chewing, and prior radiotherapy are established risk factors for
second primaries (2, 8, 9). Furthermore, oral cancers rarely
Frontiers in Oncology 03
metastasize to contralateral sites, supporting the diagnosis of a
second primary.

Analyzing the potential mechanisms for the development of the
second primary tumor during the 38 months of immunotherapy,
the primary mechanism is closely related to Cancer
Immunoediting. The selective pressure exerted by treatment
eliminates highly immunogenic tumor cell clones but may
simultaneously select for and promote the survival and expansion
of low immunogenicity clones capable of immune escape. These
cells evade immune surveillance through mechanisms such as loss
of MHC class I molecules, defects in antigen presentation
machinery, or mutations in interferon signaling pathways.
Additionally, high intratumoral heterogeneity (ITH) means
treatment cannot eradicate all subclones; residual drug-resistant
cells may serve as the origin for the second primary tumor.
Concurrently, certain immunotherapies might temporarily affect
the body’s overall immune surveillance function, impairing its
FIGURE 1

Left neck mass image. (A) Taken prior to treatment initiation on September 16, 2019. (B) Taken after one cycle of chemotherapy combined with
immunotherapy on October 5, 2019. (C) Taken after one cycle of chemotherapy combined with immunotherapy on October 10, 2019. (D) Taken
after two cycles of chemotherapy combined with immunotherapy on October 25, 2019. (E) Taken after four cycles of chemotherapy combined with
immunotherapy on December 23, 2019. (F) Taken after eight cycles of chemotherapy combined with immunotherapy and seven cycles of
immunotherapy monotherapy maintenance on September 16, 2020.
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ability to effectively identify and eliminate nascent or pre-existing
micro-lesions, ultimately leading to the occurrence of the second
primary tumor (10, 11). Furthermore, the region where the second
primary tumor emerged received partial low-dose irradiation
during the patient’s radiotherapy. Studies suggest that low-dose
radiation may promote the development of second primary tumors
(12). Additionally, the patient’s decades-long betel nut chewing
habit is signi�cant. Previous research indicates that long-term
exposure of oral mucosa to betel nut signi�cantly increases the
incidence of oral precancerous lesions among chewers, with
approximately 1%-18% of these lesions progressing to malignancy
over several years (13–16). The patient’s smoking history (20 pack-
years) is also relevant; studies found that smoking more than 20
cigarettes per day is associated with an increased risk of second
Frontiers in Oncology 04
primary cancer among head and neck cancer survivors compared to
non-smokers (17).

Given the high propensity for second primary tumors in head
and neck cancer survivors and their poor prognosis, patients
achieving CR after aggressive treatment require heightened
vigilance for the possibility of second tumors. Close follow-up and
evaluation of common sites like the lungs and oral cavity are essential
(18). Furthermore, the impact of immunotherapy on second primary
tumors remains debated (4, 5, 19). In this case, a second primary
tumor emerged during maintenance therapy after achieving CR,
indicating the need for more research to clarify the optimal
duration of immunotherapy maintenance and its effect on second
primary tumors. This patient had a CPS of 32, categorizing him as a
favorable candidate for immunotherapy per KEYNOTE-048. He
FIGURE 2

PET-CT images and overview of treatment phase �owchart. (A) Image of the primary lesion prior to treatment initiation on September 6, 2019;
(B) Image of pulmonary and mediastinal metastatic lesions prior to treatment initiation on September 6, 2019; (C) Image of the primary lesion
achieving partial response (PR) after treatment on January 5, 2021; (D) Image of pulmonary and mediastinal metastatic lesions achieving complete
response (CR) after treatment on January 5, 2021; (E) Image of the primary lesion achieving complete response (CR) after treatment on December
21, 2021; (F) Image of the second primary tumor lesion on February 17, 2023. (G) Overview of treatment phase �owchart.
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