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Abstract

BACKGROUND

Synchronous multiple lung cancers are rare and refer to the simultaneous
presence of two or more primary lung tumors, which present significant challen-
ges in terms of diagnosis and treatment.

CASE SUMMARY

We report a case of multiple synchronous lung cancers with hilar lymph node
metastasis of small cell carcinoma of unknown origin in a 73-year-old man.
Transbronchial lung biopsy revealed squamous cell carcinoma. Although
enlargement of lymph node 12u was detected, no distant metastases were
observed. The patient was preoperatively diagnosed with T1cNOMO and
underwent thoracoscopic right upper lobectomy with nodal dissection (ND2a).
Based on histopathological findings, the primary lesion was squamous cell
carcinoma. A microinvasive adenocarcinoma was also observed on the cranial
side of the primary lesion. Tumors were detected in two resected lymph nodes
(#12u and #11s). Both tumors were pathologically diagnosed as small cell
carcinomas. The primary lesion of the small cell carcinoma could not be identified
even by whole-body imaging; however, chemotherapy was initiated for hilar
lymph node metastasis of the small cell carcinoma of unknown origin.

CONCLUSION
Multiple synchronous lung cancers can be accompanied by hilar lymph node
metastasis of small cell carcinomas of unknown origin.

Key Words: Small cell carcinoma; Synchronous multiple lung cancers; Squamous cell
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Core Tip: Synchronous multiple lung cancer is relatively rare. We report a case of synchronous multiple lung cancers with
lymph node metastasis in the hilar region of a small cell carcinoma of unknown origin. Immunohistochemistry was helpful
in aiding the diagnosis. As such cases have a poor prognosis, an accurate diagnosis is necessary to determine treatment
options.
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INTRODUCTION

Synchronous multiple primary cancerous lesions are rare in patients with primary lung cancer[1]. Such lesions are
associated with a poorer prognosis than solitary lung cancer. Moreover, it is necessary to differentiate these lesions from
intrapulmonary metastases when these tumors exhibit the same histological type.

Furthermore, hilar and mediastinal lymph node metastases of unknown origin are rare in cases of small cell carcinoma
[2]. We report the rare case of a 73-year-old man with a preoperative diagnosis of squamous cell carcinoma of the lung
who underwent surgery and was found to have multiple synchronous cancers (squamous cell carcinoma and microin-
vasive adenocarcinoma) on histopathological examination. Additionally, the histological type of the hilar lymph node
metastasis was small cell carcinoma. To the best of our knowledge, a similar case study has not been reported previously.
Herein, we describe our case and review the relevant literature.

CASE PRESENTATION

Chief complaints
The patient had no subjective symptoms such as respiratory distress or chest pain. Computed tomography (CT) revealed
abnormal shadows in the chest.

History of present illness

The patient had been receiving treatment for diabetes mellitus; during a regular checkup, a mass shadow in the right
upper lung was observed on chest radiography. The lesions were closely examined, and the patient was diagnosed with
squamous cell carcinoma of the lung using bronchoscopy. Subsequently, the patient was referred to our department for
surgical resection.

History of past illness
The patient had a history of diabetes mellitus and hypertension, which were well-controlled. No other cardiac or
respiratory disease was observed.

Personal and family history
The patient’s family history was unremarkable. The patient had a history of smoking 20 cigarettes per day for 38 years
(20-58 years of age).

Physical examination upon admission
Physical findings on admission were as follows: Height, 169 cm; weight, 79.3 kg; body mass index, 27.8 kg/m?.
Respiratory sounds were evident in both lungs. Superficial lymph nodes were not palpable.

Laboratory examinations

The patient’s blood count was within the normal range. Blood glucose level was 177 mg/dL, and hemoglobin Alc level
was slightly elevated at 6.9%. No abnormal findings were observed for any other biochemical or coagulation marker.
Levels of tumor markers (carcinoembryonic antigen, cytokeratin 19 fragment, and pro-gastrin-releasing peptide) were not
elevated. Respiratory function tests and electrocardiograms revealed no abnormalities.
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Imaging examinations

Chest radiography revealed nodular shadows associated with the surrounding tightening of the right upper lung field
(Figure 1). Chest CT images (lung window) showed an irregularly shaped mass measuring 2.5 x 2.0 cm in the upper lobe
of the right lung and a slightly increased density on the cranial side (Figure 2A and B). CT (mediastinal window) also
revealed enlarged lymph nodes in the right hilar region (Figure 2C). Additionally, abdominal CT showed no findings
suggestive of metastasis, and magnetic resonance imaging revealed no evidence of brain metastasis. Fluorodeoxyglucose
(FDG) positron emission tomography showed FDG uptake, with a maximum standardized uptake value of approx-
imately 5.0, in the right upper lung field and right hilar region (Figure 3), indicating hilar lymph node metastasis of the
primary right upper lobe lung cancer.

FURTHER DIAGNOSTIC WORKUP

The specimen collected from the right upper pulmonary lobe during the transbronchial lung biopsy was histologically
diagnosed as squamous cell carcinoma.

Intraoperatively, thoracoscopic right upper lobectomy with nodal dissection (ND2a) was performed via a thoracotomy
of the fifth intercostal space. The lymph nodes around the truncus artery were enlarged, with strong adhesion. The
surgery time was 2 h 4 min, with 10 mL blood loss.

Upon examination of the resected specimen, a tumor measuring 3.0 cm X 2.5 cm X 2.5 cm on cut surfaces was detected
in segment 1 of the right upper pulmonary lobe. A lesion with a grayish-white area measuring 1.7 cm x 1.5 cm x 1.0 cm
was noted on the cranial side (Figure 4). The lobar bronchial lymph node (#12u) was enlarged to 2.9 cm x 2.8 cm x 2.1 cm.

Using hematoxylin-eosin (HE) staining, histopathological examination of the mass in the right upper pulmonary lobe
revealed nested and sheet-like growth of atypical cells with hyperchromatic pleomorphic irregularly-shaped nuclei. The
nuclei were centrally located, some cells had intercellular bridges, and focal keratinization was observed. These findings
were indicative of squamous cell carcinoma (Figure 5A). Immunohistochemical staining was positive for p40 (Figure 5B)
and negative for CD56, synaptophysin, and chromogranin A. Vascular and lymphatic invasion was observed. The
pathological diagnosis was pT1cNOMO (pStage IA3).

The cranial side of the tumor in the right upper pulmonary lobe showed lepidic growth of atypical cuboidal cells with
enlarged nuclei and eosinophilic cytoplasm (Figure 5C). Focal invasion measuring <1 mm was noted, indicating microin-
vasive adenocarcinoma; neither vascular nor lymphatic invasion was observed. The pathological diagnosis was
pT1aNOMO (pStage IA1). HE staining of a lobar bronchial lymph node (#12u) revealed solid and nested growth of
atypical cells with finely granular nuclear chromatin and scant cytoplasm. The tumor cells were less cohesive, with no
keratinization or intercellular bridges. Apoptotic cells and mitoses were frequently observed. These findings are
indicative of small cell carcinoma (Figure 5D). Immunohistochemical staining was positive for cytokeratin CAMb.2 and
negative for p40. A few tumor cells were positive for synaptophysin, chromogranin A, insulinoma-associated protein-1
(INSM1), and CD56. Micrometastases of small cell carcinoma were also observed in the lymph nodes of #11s. The
pathological diagnosis was pTXN1MO (Stage IIB).

FINAL DIAGNOSIS

The final diagnosis was synchronous multiple lung cancers (squamous cell carcinoma and microinvasive adenocar-
cinoma) with hilar lymph node metastasis of small cell carcinoma of unknown origin.

TREATMENT

The patient had no adverse events postoperatively and was discharged on the eighth postoperative day. One month later,
the patient received four courses of chemotherapy consisting of carboplatin [area under the curve (AUC), 5] and
etoposide (80 mg/m?) combination. No prophylactic cranial irradiation was administered.

OUTCOME AND FOLLOW-UP

There was no evidence of recurrence approximately 2 years after surgery. The patient was followed-up every 6 mo.

DISCUSSION

Although synchronous multiple lung cancers have been reported previously, they are relatively rare[1]. Martini and
Melamed[3] reported the following diagnostic criteria: (1) Each tumor exists independently; (2) Tumors exhibit different
histological types, or if they exhibit identical histological types, intrapulmonary metastasis can be ruled out based on the
presence or absence of carcinoma in situ, the extent of histodifferentiation, cellular subtypes, the extent of scar formation
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Figure 1 Chest radiograph (frontal view). Nodular shadows associated with the surrounding tightening are observed in the right upper lung field (arrow).

DOI: 10.12998/wjcc.v11.i25.5919 Copyright ©The Author(s) 2023.

Figure 2 Chest computed tomography findings. A: Chest computed tomography (CT) using the lung window showing slightly increased density in the
periphery (black arrow); B: Primary lesion detected using the lung window. An irregularly shaped mass measuring 25 mm is observed in the right upper pulmonary
lobe (black arrow); C: Chest CT using the mediastinal window revealing enlarged lymph nodes in the right hilar region (white arrow).

at the tumor core, and presence or absence of vascular invasion; and (3) Metastasis from other organ cancers can be ruled
out. The histological types are often identical. Squamous cell carcinoma is frequently reported in Japan, whereas
adenocarcinoma is common in the United States[4]. In the case of simultaneous multiple lung cancers, determining
whether these lung cancer foci are separate primary sites is relatively easy when histological examination reveals
differences in tumors[5]. However, it is difficult to differentiate between two tumors with similar morphologies[6]. To this
end, genetic analysis has recently become a widely used auxiliary diagnostic tool[7,8].

Cancer of unknown origin accounts for approximately 2%-5% of all cancers[9] and can manifest as lymph node
metastasis, accounting for approximately 30%-40% of these cases[10]. Cancer detection is even rarer owing to hilar
mediastinal lymph node metastasis. In many cases, the primary cancer is assumed to be located in the lungs. Adenocar-
cinoma is the most common histological type, whereas small cell carcinomas are rare[2]. Cases of synchronous multiple
lung cancers with hilar lymph node metastasis of small cell carcinoma of unknown origin are rare, as in the present case.
No such cases have been reported in the literature.

Synchronous multiple lung cancers must be differentiated from pulmonary metastases, extrapulmonary metastases,
infections, and benign nodules. In the present case, HE staining of the tumor in the right upper pulmonary lobe revealed
findings indicative of squamous cell carcinoma. Immunohistochemical staining was positive for p40, consistent with the
diagnosis of squamous cell carcinomal11]. Furthermore, the maximum invasion diameter of the tumor on the cranial side
was <1 mm, and the HE staining results indicated microinvasive adenocarcinoma. HE staining of the lobar bronchial
lymph nodes (#12u and #11s) indicated small cell carcinoma. Immunohistochemical staining results were negative for
p40; hence, squamous cell carcinoma was excluded. Synaptophysin, chromogranin A, INSM1, and CD56 were focally
positive, consistent with small cell carcinoma[12,13]. However, there was no evidence of a primary lesion indicative of
small cell carcinoma in the right upper pulmonary lobe. This may be explained as follows: the primary tumor site may be
the hilum, a lump of the tumor and lymph node mass may be formed, there may be minute primary lesions in sites that
were not collected as specimens, and the primary lesion may be in sites other than the right upper pulmonary lobe.
Squamous cell carcinoma is unlikely to transform into small cell carcinoma because squamous cell carcinoma contains no
small cell carcinoma components, the lymph nodes contain no squamous cell carcinoma components, and transformation
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Figure 3 Fluorodeoxyglucose positron emission tomography findings. Fluorodeoxyglucose uptake with a maximum standardized uptake value of
approximately 5.0 is observed in the right upper lung field (up arrow) and right hilar region (down arrow).

Figure 4 Resected specimen findings. In addition to the primary lesion, another lesion with a grayish-white area is noted on the cranial side (white arrows).

from squamous cell carcinoma to small cell carcinoma is rare.

Our patient received postoperative chemotherapy with four courses of carboplatin (AUC 5) and etoposide (80 mg/m?)
combination. When the histological types of tumors vary in multiple synchronous lung cancers, each tumor should be
evaluated and treated, regardless of the presence of other tumors. When tumors are in stages II or III, postoperative
chemotherapy is recommended[14]. However, no standard effective postoperative treatment regimen has been
established for stage I tumors, as in the present case. As our patient had hilar lymph node metastasis of small cell
carcinoma of unknown origin, postoperative chemotherapy was administered based on the treatment regimen for small
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Figure 5 Histopathological findings. A: Primary lesion in the right upper pulmonary lobe. The staining results indicate squamous cell carcinoma [hematoxylin-
eosin (HE) staining, Scale bar: 50 pm]; B: Primary lesion in the right upper pulmonary lobe. The immunohistochemical staining results are positive for p40 (Scale bar:
20 um); C: A lesion located on the cranial side of the primary lesion. The staining results indicate microinvasive adenocarcinoma (HE staining, Scale bar: 50 ym); D:
Lobar bronchial lymph node (#12u). The staining results indicate small cell carcinoma (HE staining, Scale bar: 50 um).

cell lung carcinoma, as stated in the National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology
(NCCN Guidelines®). Approximately 2 years postoperatively, there was no evidence of recurrence.

When multiple synchronous lung cancers are accompanied by hilar lymph node metastasis, diagnosis and therapeutic
strategies vary according to the histological type of the tumor. Therefore, immunohistochemical staining is a valuable tool
for tumor differentiation. As in our case, the coexistence of synchronous multiple lung cancers with different histological
types and histologically different carcinomas of unknown origin is rare. Further investigation of such cases is required to
clarify this condition.

CONCLUSION

We present a case of multiple synchronous lung cancers with hilar lymph node metastasis of small cell carcinoma of
unknown origin. Immunohistochemical staining proved to be a valuable diagnostic tool. In addition, synchronous
multiple lung cancers and cancers of unknown origin have poor prognoses; hence, an accurate diagnosis is necessary for
selecting postoperative adjuvant therapy.

FOOTNOTES

Author contributions: Yoshino R contributed to the study conceptualization and original draft preparation; Yasuda S, Yoshida N,
Yuzawa S, Ito A, and Nakatsubo M contributed to the review and editing of the manuscript; Kitada M validated and visualized the
study; and Kitada M supervised the study; all the authors have read and approved the final version of the manuscript.

Informed consent statement: Written informed consent was obtained from the patient.

Conflict-of-interest statement: The authors declare no conflicts of interest.

Gwisnidenge WICC | https://www.wjgnet.com 5924 September 6,2023 | Volume1l | Issue25 |



Yoshino R et al. Synchronous multiple LCs with hilar LNM

CARE Checklist (2016) statement: The authors have read the CARE Checklist (2016), and the manuscript was prepared and revised
according to the CARE Checklist (2016).

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country/Territory of origin: Japan

ORCID number: Ryusei Yoshino 0000-0002-6904-7267; Shunsuke Yasuda 0000-0003-1773-4070; Akane Ito 0009-0008-2413-7841; Masaki
Nakatsubo 0009-0009-4080-4015; Sayaka Yuzawa 0000-0002-2337-4000; Masahiro Kitada 0000-0002-9741-0510.

S-Editor: Lin C
L-Editor: Webster JR
P-Editor: Zhang XD

REFERENCES

1 Trousse D, Barlesi F, Loundou A, Tasei AM, Doddoli C, Giudicelli R, Astoul P, Fuentes P, Thomas P. Synchronous multiple primary lung
cancer: an increasing clinical occurrence requiring multidisciplinary management. J Thorac Cardiovasc Surg 2007; 133: 1193-1200 [PMID:
17467428 DOI: 10.1016/j.jtcvs.2007.01.012]

2 Chang SK, Ano S, Kikuchi N, Masuda M, Osawa H, Kondo Y, Ishii Y. A case of lung and mediastinal and hilar lymph node metastasis in a
patient with cancer of unknown primary site. Clin Exp Metastasis 2022; 39: 259-261 [PMID: 34773207 DOI: 10.1007/s10585-021-10134-7]

3 Martini N, Melamed MR. Multiple primary lung cancers. J Thorac Cardiovasc Surg 1975; 70: 606-612 [PMID: 170482]

4 Wakelee HA, Bernardo P, Johnson DH, Schiller JH. Changes in the natural history of nonsmall cell lung cancer (NSCLC)--comparison of
outcomes and characteristics in patients with advanced NSCLC entered in Eastern Cooperative Oncology Group trials before and after 1990.
Cancer 2006; 106: 2208-2217 [PMID: 16604529 DOI: 10.1002/cncr.21869]

5 Wu X, Huang W, Geng T, Wei Y. Next-Generation Sequencing of Synchronous Multiple Primary Lung Cancers in a Patient with Squamous
Cell Carcinoma and Small Cell Lung Cancer. Onco Targets Ther 2020; 13: 11621-11626 [PMID: 33209038 DOI: 10.2147/OTT.S274329]

6 Jiang L, Zheng X, Wu S, Zhang J, Ru G, Li Y. A Rare Case Of Synchronous Multiple Primary Lung Cancer: Squamous Cell Cancer And
Small Cell Lung Cancer. Onco Targets Ther 2019; 12: 8801-8806 [PMID: 31749623 DOI: 10.2147/OTT.S213259]

7 Qu R, Tu D, Ping W, Zhang N, Fu X. Synchronous Multiple Lung Cancers with Lymph Node Metastasis and Different EGFR Mutations:
Intrapulmonary Metastasis or Multiple Primary Lung Cancers? Onco Targets Ther 2021; 14: 1093-1099 [PMID: 33623395 DOI:
10.2147/0TT.S294953]

8 Lim J, Han YB, Park SY, Ahn S, Kim H, Kwon HJ, Lee CT, Cho S, Chung JH. Gene Expression Profiles of Multiple Synchronous Lesions in
Lung Adenocarcinoma. Cells 2021; 10 [PMID: 34943992 DOI: 10.3390/cells10123484]

9 Lee MS, Sanoff HK. Cancer of unknown primary. BM.J 2020; 371: m4050 [PMID: 33288500 DOI: 10.1136/bmj.m4050]

10 Greager JA, Wood D, Das Gupta TK. Metastatic cancer from an undetermined primary site. J Surg Oncol 1983; 23: 73-76 [PMID: 6855244
DOLI: 10.1002/j50.2930230204]

11 Takahashi H, Asato Y, Ikeda Y, Kijima S, Tamura Y, Hiraki T, Hatanaka K. Tumor-to-tumor metastasis: lung cancer within a thymoma. Gen
Thorac Cardiovasc Surg 2021; 69: 147-150 [PMID: 32920748 DOI: 10.1007/s11748-020-01481-5]

12 Wick MR. Immunohistology of neuroendocrine and neuroectodermal tumors. Semin Diagn Pathol 2000; 17: 194-203 [PMID: 10968705]

13 Lantuejoul S, Moro D, Michalides RJ, Brambilla C, Brambilla E. Neural cell adhesion molecules (NCAM) and NCAM-PSA expression in
neuroendocrine lung tumors. Am J Surg Pathol 1998; 22: 1267-1276 [PMID: 9777989 DOI: 10.1097/00000478-199810000-00012]

14 van Rens MT, de la Riviere AB, Elbers HR, van Den Bosch JM. Prognostic assessment of 2,361 patients who underwent pulmonary resection
for non-small cell lung cancer, stage I, II, and IIIA. Chest 2000; 117: 374-379 [PMID: 10669677 DOIL: 10.1378/chest.117.2.374]

3%9@) WJCC | https://www.wjgnet.com 5925 September 6,2023 | Volumel1l | Issue25 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-6904-7267
http://orcid.org/0000-0002-6904-7267
http://orcid.org/0000-0003-1773-4070
http://orcid.org/0000-0003-1773-4070
http://orcid.org/0009-0008-2413-7841
http://orcid.org/0009-0008-2413-7841
http://orcid.org/0009-0009-4080-4015
http://orcid.org/0009-0009-4080-4015
http://orcid.org/0000-0002-2337-4000
http://orcid.org/0000-0002-2337-4000
http://orcid.org/0000-0002-9741-0510
http://orcid.org/0000-0002-9741-0510
http://www.ncbi.nlm.nih.gov/pubmed/17467428
https://dx.doi.org/10.1016/j.jtcvs.2007.01.012
http://www.ncbi.nlm.nih.gov/pubmed/34773207
https://dx.doi.org/10.1007/s10585-021-10134-7
http://www.ncbi.nlm.nih.gov/pubmed/170482
http://www.ncbi.nlm.nih.gov/pubmed/16604529
https://dx.doi.org/10.1002/cncr.21869
http://www.ncbi.nlm.nih.gov/pubmed/33209038
https://dx.doi.org/10.2147/OTT.S274329
http://www.ncbi.nlm.nih.gov/pubmed/31749623
https://dx.doi.org/10.2147/OTT.S213259
http://www.ncbi.nlm.nih.gov/pubmed/33623395
https://dx.doi.org/10.2147/OTT.S294953
http://www.ncbi.nlm.nih.gov/pubmed/34943992
https://dx.doi.org/10.3390/cells10123484
http://www.ncbi.nlm.nih.gov/pubmed/33288500
https://dx.doi.org/10.1136/bmj.m4050
http://www.ncbi.nlm.nih.gov/pubmed/6855244
https://dx.doi.org/10.1002/jso.2930230204
http://www.ncbi.nlm.nih.gov/pubmed/32920748
https://dx.doi.org/10.1007/s11748-020-01481-5
http://www.ncbi.nlm.nih.gov/pubmed/10968705
http://www.ncbi.nlm.nih.gov/pubmed/9777989
https://dx.doi.org/10.1097/00000478-199810000-00012
http://www.ncbi.nlm.nih.gov/pubmed/10669677
https://dx.doi.org/10.1378/chest.117.2.374

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2023 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	CASE PRESENTATION
	Chief complaints
	History of present illness
	History of past illness
	Personal and family history
	Physical examination upon admission
	Laboratory examinations
	Imaging examinations

	FURTHER DIAGNOSTIC WORKUP
	FINAL DIAGNOSIS
	TREATMENT
	OUTCOME AND FOLLOW-UP
	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

