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Abstract

Hodgkin lymphoma (HL) is a highly curable B cell lymphoproliferative neoplasm with a bimodal age
distribution. Lung cancer is the leading cause of cancer-related deaths in both sexes. We present a rare case
of synchronous squamous cell carcinoma (SCC) of the lung and mixed cellularity HL of the nasopharynx. A
gentleman in his 70s presented with right-sided chest pain and shortness of breath. CT of the chest showed
a peripheral lung mass, and a biopsy confirmed SCC of the lung. The patient underwent a positron emission

tomography/computed tomography (PET/CT) for staging that revealed an 18F-fluorodeoxyglucose (FDG)-
avid mass in the nasopharynx. Flexible nasal endoscopy and biopsy of the nasopharyngeal mass revealed
mixed cellularity classical HL. The patient was started on chemoimmunotherapy for lung cancer.
Unfortunately, two months after initiation of treatment, the patient died from COVID-19 pneumonia and
multiorgan failure.
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Introduction

Multiple primary tumors (MPTs) are increasingly being recognized in men older than 50 years, with a
reported incidence of around 2%-17% [1,2]. MPTs can be either synchronous or metachronous depending on
the timing of diagnosis, with the latter being more common. It is well known that long-term survivors of
Hodgkin lymphoma (HL) are at an increased risk of lung cancer, especially those who have received
radiotherapy. However, the synchronous presentation of lung cancer and HL is extremely rare, with only two
cases published previously [3,4]. We present an interesting case of a synchronous diagnosis of lung cancer
and HL of the nasopharynx in an elderly man.

Case Presentation

A gentleman in his 70s with hypertension, hyperlipidemia, diabetes, and abdominal aortic aneurysm treated
with endovascular repair presented with a one-month history of dull aching, constant right-sided chest wall
pain. He tried non-steroidal anti-inflammatory drugs without any significant relief. He reported significant
shortness of breath and difficulty sleeping on the right side due to chest pain. The patient denied fever,
chills, cough, palpitation, and hemoptysis. He reported poor appetite and 5 kg weight loss. The patient
reported a 50-pack-year smoking history. He was a social drinker but denied illicit drug use. Physical
examination was unremarkable except for right chest wall tenderness.

Computed tomography (CT) of the chest showed a large right chest wall mass arising from the right third rib
(Figure I).
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FIGURE 1: CT of the chest (axial view) showing a well-circumscribed
low-attenuation ellipsoid mass measuring approximately 10.3 x 6.6 cm
involving the right anterolateral chest wall.

He was also found to have a pulmonary embolism and was started on systemic anticoagulation with low-
molecular-weight heparin. He underwent CT-guided biopsy of the mass, and pathology showed squamous
cell carcinoma (SCC) of the lung (Figure 2).

FIGURE 2: (A, B) (at 40x and 100x): core needle biopsy of the chest wall
cystic mass showing invasive moderately differentiated squamous cell
carcinoma. (C) IHC P40 is positive for the malignant cells. (D) The
malignant cells do not express P16.

SCC, squamous cell carcinoma

CT of the abdomen and pelvis did not show any evidence of metastatic disease. A positron emission
tomography/computed tomography (PET/CT) was performed to complete the staging work-up that showed
an 18F-fluorodeoxyglucose (FDG)-avid mass in the nasopharynx with a maximum standardized uptake value
of 6.2. The nasopharynx is a highly unusual site of metastasis for lung cancer. Therefore, the patient
underwent transnasal biopsy; pathology is shown in Figure 3.
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FIGURE 3: The nasopharynx midline biopsy specimen showing
scattered multinucleated HRS cells, in a background of small
lymphocytes. The HRS cells show prominent eosinophilic nucleoli
(Figures 1A-1C, at 100x, 200%, and 400%, respectively). Some cells are
positive for immunohistochemical stains CD15 and CD30 with
membranous and Golgi pattern (Figures 1D, 1E). PAX5 stain shows
weak intensity for the HRS cells (Figure 1F). CD20, CD45, and CD3
stains, respectively, did not highlight the HRS cells (Figures 1G-1I).

HRS, Hodgkin and Reed-Sternberg

An Epstein-Barr encoding region (EBER) in situ hybridization study was positive. The morphological
findings, together with immunophenotype results, were most consistent with classic HL, mixed cellularity

subtype.

Given his advanced chronic obstructive pulmonary disease and poor lung reserve, he was not a candidate for
surgical resection. The patient was started on systemic chemoimmunotherapy with carboplatin, paclitaxel,
and pembrolizumab for lung cancer. Two months after the initiation of treatment, he presented with
COVID-19 pneumonia and died from multiorgan failure.

Discussion

MPT is a well-recognized phenomenon. Any anatomic site can be involved; however, the lungs,
gastrointestinal tract, and genitourinary tract tend to be more commonly affected [2]. Ares et al. reported
that patients with MPT often have a strong family history of cancer [5]. In addition, replication errors in
microsatellite loci are also believed to be an important contributing factor [6].

Among MPTs, synchronous presentation of a solid tumor and a hematological malignancy is extremely rare
and poses a formidable diagnostic and therapeutic challenge. The exact pathophysiology of synchronous
solid tumors and hematological malignancies is unknown; however, aging and immunosuppression are the
likely culprits [2]. Lung cancer and HL have a few risk factors in common. Tobacco smoking is the most
important risk factor for lung cancer and is an independent risk factor for lymphomas (both Hodgkin and
non-Hodgkin), which have a direct correlation with the intensity of smoking [7]. Our patient had an
extensive smoking history, which significantly increased his risk for both lung cancer and HL. Epstein-Barr
virus (EBV) infection could also be a common pathogenic link. Approximately 30%-50% of HLs and almost all
cases of HIV-associated lymphomas harbor EBV, and it is an adverse prognostic marker [8]. A causal link
between EBV infection and non-small cell lung cancer is controversial and has not been clearly established.
However, in the endemic regions, EBV infection may play a pivotal role in the pathogenesis of certain
subsets of lung cancers such as pulmonary lymphoepithelioma-like carcinoma [9-12].

Head and neck lymphomas usually arise from Waldeyer’s ring and can manifest as different histological
subtypes, including diffuse large B cell lymphoma and NK/T cell lymphoma. Nasopharyngeal HL is extremely
rare, accounting for less than 1% of HL cases. In a retrospective study of 3500 patients with HL, Iyengar et al.
reported only nine cases of nasopharyngeal HL [13]. The nasopharynx is believed to be a reservoir for EBV
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[14]. Our patient was EBER positive, and this likely explains the unusual site of HL.

The diagnosis of synchronous malignancies is challenging. In patients with biopsy-proven malignancy, it is
often unnecessary to biopsy every metastatic site. However, there must be a high index of clinical suspicion
for a second primary malignancy when there is an abnormal tumor mass or FDG-avid uptake at sites unusual
for metastatic disease. Nasopharynx is a highly unusual site for metastatic disease, although there are few
case reports of lung cancer (both squamous and adenocarcinoma) with nasopharyngeal metastasis [15,16].
We were concerned about the possibility of a second primary malignancy given his significant smoking
history and that prompted the additional work-up that confirmed HL.

A solid tumor synchronous with a hematological malignancy poses a therapeutic challenge, and there is no
consensus regarding the optimal treatment approach. MPTs are also a barrier to clinical trial enrollment, as
patients with second primary neoplasms are generally excluded. In general, a multidisciplinary approach
that considers the stage of each cancer type, aggressiveness of the malignancy, and patient performance
status must be considered when selecting a treatment regimen, and the priority should be given to the most
aggressive cancer. When possible, the oncologist must choose a regimen that can effectively treat both
cancer types and take appropriate steps to mitigate treatment-related toxicity. Immune checkpoint
inhibitors (ICIs), either alone or in combination with chemotherapy, have become an important pillar in the
management of non-small cell lung cancer. Similarly, ICIs are highly effective in classic HL due to the
genomic amplification of chromosome 9p24.1 [17]. There are promising data showing high rates of complete
remissions with the use of ICIs in the frontline setting in patients with early-stage HL [18]. Hence ICIs are an
effective therapeutic strategy that can treat both lung cancer and HL.

Conclusions

In summary, this case highlights a rare case of synchronous lung cancer and nasopharyngeal HL.
Oncologists should have a high clinical suspicion for a second primary malignancy when tumors are seen in
unusual locations outside of the usual metastatic sites.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Rosso S, De Angelis R, Ciccolallo L, et al.: Multiple tumours in survival estimates . Eur | Cancer. 2009,
45:1080-94. 10.1016/j.ejca.2008.11.030
2. LvM, Zhang X, Shen Y, et al.: Clinical analysis and prognosis of synchronous and metachronous multiple
primary malignant tumors. Medicine (Baltimore). 2017, 96:e6799. 10.1097/MD.0000000000006799
3. Nagarajan AA, Selvaluxmy S, Ravichandar R, Sundersingh S: Synchronous Hodgkin’s lymphoma and
adenocarcinoma of the lung with metachronous squamous cell carcinoma of esophagus - a rare case report.
Middle East ] Cancer. 2021, 12:613-7. 10.30476/mejc.2021.85886.1314
4. Erdem R, Aykas F, Gocer M, et al.: Synchronous occurrence of Hodgkin’s lymphoma and lung cancer . Ann
Hematol Oncol. 2021, 8:1332.
5. Ares SL, Polo S, Ezcurdia L, et al.: Multiple primary cancer in adults (MPCA) . ] Clin Oncol. 2006, 24:16027-
16027. 10.1200/jc0.2006.24.18 _suppl.16027
6. Horii A, Han HJ, Shimada M, et al.: Frequent replication errors at microsatellite loci in tumors of patients
with multiple primary cancers. Cancer Res. 1994, 54:3373-5.
7. Taborelli M, Montella M, Libra M, et al.: The dose-response relationship between tobacco smoking and the
risk of lymphomas: a case-control study. BMC Cancer. 2017, 17:421. 10.1186/s12885-017-3414-2
8. LiuTY, Wu SJ, Huang MH, et al.: EBV-positive Hodgkin lymphoma is associated with suppression of
p21cipl/wafl and a worse prognosis. Mol Cancer. 2010, 9:32. 10.1186/1476-4598-9-32
9. Gomez-Roman JJ, Martinez MN, Ferndndez SL, Val-Bernal JF: Epstein-Barr virus-associated
adenocarcinomas and squamous-cell lung carcinomas. Mod Pathol. 2009, 22:530-7.
10.1038/modpathol.2009.7
10. Hong S, Liu D, Luo S, et al.: The genomic landscape of Epstein-Barr virus-associated pulmonary
lymphoepithelioma-like carcinoma. Nat Commun. 2019, 10:3108. 10.1038/541467-019-10902-w
11.  Osorio JC, Blanco R, Corvalan AH, Munoz JP, Calaf GM, Aguayo F: Epstein-Barr virus infection in lung
cancer: insights and perspectives. Pathogens. 2022, 11:132. 10.3390/pathogens11020132
12.  Kheir F, Zhao M, Strong M]J, et al.: Detection of Epstein-Barr virus infection in non-small cell lung cancer .
Cancers (Basel). 2019, 11:759. 10.3390/cancers11060759
13.  Iyengar P, Mazloom A, Shihadeh F, Berjawi G, Dabaja B: Hodgkin lymphoma involving extranodal and nodal
head and neck sites: characteristics and outcomes. Cancer. 2010, 116:3825-9. 10.1002/cncr.25138
14. Takimoto T, Tanaka S, Ishikawa S, Umeda R: The human nasopharynx as a reservoir for Epstein-Barr virus .

2022 Yohannan et al. Cureus 14(12): €32885. DOI 10.7759/cureus.32885 4 0of 5


https://dx.doi.org/10.1016/j.ejca.2008.11.030
https://dx.doi.org/10.1016/j.ejca.2008.11.030
https://dx.doi.org/10.1097/MD.0000000000006799
https://dx.doi.org/10.1097/MD.0000000000006799
https://dx.doi.org/10.30476/mejc.2021.85886.1314
https://dx.doi.org/10.30476/mejc.2021.85886.1314
http://austinpublishinggroup.com/hematology/fulltext/hematology-v8-id1332.php
https://dx.doi.org/10.1200/jco.2006.24.18_suppl.16027
https://dx.doi.org/10.1200/jco.2006.24.18_suppl.16027
https://pubmed.ncbi.nlm.nih.gov/8012952/
https://dx.doi.org/10.1186/s12885-017-3414-2
https://dx.doi.org/10.1186/s12885-017-3414-2
https://dx.doi.org/10.1186/1476-4598-9-32
https://dx.doi.org/10.1186/1476-4598-9-32
https://dx.doi.org/10.1038/modpathol.2009.7
https://dx.doi.org/10.1038/modpathol.2009.7
https://dx.doi.org/10.1038/s41467-019-10902-w
https://dx.doi.org/10.1038/s41467-019-10902-w
https://dx.doi.org/10.3390/pathogens11020132
https://dx.doi.org/10.3390/pathogens11020132
https://dx.doi.org/10.3390/cancers11060759
https://dx.doi.org/10.3390/cancers11060759
https://dx.doi.org/10.1002/cncr.25138
https://dx.doi.org/10.1002/cncr.25138
https://dx.doi.org/10.1016/s0385-8146(89)80042-2

Cureus

Auris Nasus Larynx. 1989, 16:109-15. 10.1016/s0385-8146(89)80042-2

15.  HuJB, Jin M, Chen EG, Sun XN: Lung squamous cell carcinoma metastasizing to the nasopharynx following
bronchoscopy intervention therapies: a case report. World ] Surg Oncol. 2014, 12:68. 10.1186/1477-7819-12-
68

16. Igneibi S, Nazzal ], Amoudi R, Owda B, Al-Ibraheem A, Yaser S, Al-Hussaini M: Metastatic pulmonary
adenocarcinoma to the nasopharynx at first clinical presentation: a case report and review of literature.
SAGE Open Med Case Rep. 2020, 8:2050313X20939826. 10.1177/2050313X20939826

17.  Gerhard-Hartmann E, Goergen H, Brockelmann PJ, et al.: 9p24.1 alterations and programmed cell death 1
ligand 1 expression in early stage unfavourable classical Hodgkin lymphoma: an analysis from the German
Hodgkin Study Group NIVAHL trial. Br ] Haematol. 2022, 196:116-26. 10.1111/bjh.17793

18. Khurana A, Armand P, Ansell SM: Checkpoint inhibition therapy as possible frontline therapy for Hodgkin
lymphoma. Leuk Lymphoma. 2020, 61:1063-74. 10.1080/10428194.2019.1709832

2022 Yohannan et al. Cureus 14(12): €32885. DOI 10.7759/cureus.32885 50f5


https://dx.doi.org/10.1016/s0385-8146(89)80042-2
https://dx.doi.org/10.1186/1477-7819-12-68
https://dx.doi.org/10.1186/1477-7819-12-68
https://dx.doi.org/10.1177/2050313X20939826
https://dx.doi.org/10.1177/2050313X20939826
https://dx.doi.org/10.1111/bjh.17793
https://dx.doi.org/10.1111/bjh.17793
https://dx.doi.org/10.1080/10428194.2019.1709832
https://dx.doi.org/10.1080/10428194.2019.1709832

	Synchronous Diagnosis of Squamous Cell Carcinoma of the Lung and Mixed Cellularity Hodgkin Lymphoma of the Nasopharynx
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT of the chest (axial view) showing a well-circumscribed low-attenuation ellipsoid mass measuring approximately 10.3 × 6.6 cm involving the right anterolateral chest wall.
	FIGURE 2: (A, B) (at 40x and 100x): core needle biopsy of the chest wall cystic mass showing invasive moderately differentiated squamous cell carcinoma. (C) IHC P40 is positive for the malignant cells. (D) The malignant cells do not express P16.
	FIGURE 3: The nasopharynx midline biopsy specimen showing scattered multinucleated HRS cells, in a background of small lymphocytes. The HRS cells show prominent eosinophilic nucleoli (Figures 1A–1C, at 100×, 200×, and 400×, respectively). Some cells are positive for immunohistochemical stains CD15 and CD30 with membranous and Golgi pattern (Figures 1D, 1E). PAX5 stain shows weak intensity for the HRS cells (Figure 1F). CD20, CD45, and CD3 stains, respectively, did not highlight the HRS cells (Figures 1G–1I).

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


