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A B S T R A C T   

Introduction and importance: Solitary endotracheal papilloma is a rare benign lung tumor. It is classified into the 
following three histological subtypes: squamous cell papilloma (SP), glandular papilloma (GP), and mixed 
squamous cell and glandular papilloma (MSGP). MSGP is the rarest among them. Herein, we describe a case of a 
large MSGP. 
Case presentation: A 59-year-old woman underwent computed tomography for the examination of cough, and an 
8.2-cm-sized lung mass was noted in the left lingual segment. Bronchoscopy revealed that the left B5 lumen was 
completely occluded by a tumor. Transbronchial lung biopsy suggested GP; thereafter, a left upper lobectomy 
was performed. Macroscopic findings showed that the dilated B5 lumen was filled with cauliflower-like tumors. 
Histopathological findings showed that the majority of the tumors had pseudostratified columnar epithelium, 
while some had stratified squamous epithelium. The patient was diagnosed with MSGP. Although koilocytosis- 
like changes, such as perinuclear halo and nuclear deformation, were observed in some portions of the squamous 
epithelium, immunohistochemical staining was negative for human papillomavirus (HPV). 
Clinical discussion: HPV infection is reportedly associated with SP but not with GP and MSGP. Therefore, MSGP is 
considered to be caused by squamous metaplasia of a part of GP; this hypothesis is consistent with the present 
case. However, only one case of MSGP with HPV infection was recently reported, and the etiology and histo-
logical features of MSGP remain unclear. 
Conclusion: There are few reported cases of MSGP, and further case reports are needed to clarify its pathogenesis.   

1. Introduction 

Solitary endobronchial papilloma (SEP) is a rare benign neoplasm of 
the lower respiratory tract that accounts for <0.5% of all lung neoplasms 
[1]. SEPs are classified into the following three categories: squamous 
cell papilloma (SP), glandular papilloma (GP), and mixed squamous cell 
and glandular papilloma (MSGP), with frequencies of 65.6%, 18.8%, 
and 15.6%, respectively [2]. Thus, MSGP is the rarest subtype of SEP, 
and its etiology and clinicopathological characteristics remain unclear. 
In most cases, MSGP is reported to be ≤3 cm in size; a large MSGP is very 

rare [3]. To the best of our knowledge, the largest MSGP reportedly 
measured 11 cm in size to date, and this case is unique as it occurred in 
the periphery of the lung and was associated with interstitial pneumonia 
[4]. Herein, we report the clinical course and histopathological findings 
of a case of an 8.2-cm-sized MSGP; notably, this is the largest case of 
MSGP that developed in the central airway. 

This case report was reported in line with the SCARE Criteria [5]. 

Abbreviations: SP, squamous cell papilloma; GP, glandular papilloma; MSGP, mixed squamous cell and glandular papilloma; HPV, human papillomavirus; SEP, 
solitary endobronchial papilloma; CT, computed tomography; CEA, carcinoembryonic antigen; SLX, sialyl-Lewis X; FDG-PET, 18F-fluorodeoxyglucose positron 
emission tomography; SUVmax, maximum standard uptake value; TBLB, transbronchial lung biopsy; PCR, polymerase chain reaction.. 
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2. Presentation of case 

The patient was a 59-year-old woman with hypertension. Computed 
tomography (CT) was performed to examine cough, and a left lung mass 
was revealed. The patient was referred to our hospital for treatment. The 
patient was allergic to montelukast sodium; additionally, she had no 
smoking history but had a family history of hypertension, renal cell 
carcinoma, and bronchial asthma. The patient was taking amlodipine 
besylate, ambroxol hydrochloride, and famotidine. The laboratory tests 
revealed the following levels of tumor markers: carcinoembryonic an-
tigen (CEA) 11.0 ng/mL (≤5.0 ng/mL) and Sialyl-Lewis X (SLX) 52.2 U/ 
mL (≤38.0 U/mL). Chest radiography showed decreased permeability of 
the left lower lung field (Fig. 1a). An enhanced CT scan showed an 8.2- 
× 4.9-cm-sized lung mass that was irregularly enhanced in the left 
lingual segment (Fig. 1b, c). An 18F-fluorodeoxyglucose positron emis-
sion tomography (FDG-PET)/CT scan revealed the maximum standard 
uptake value (SUVmax: 20.2) in the lung mass (Fig. 1d). Bronchoscopy 
revealed that the left B5 lumen was completely occluded by the pro-
truded tumor (Fig. 1e), and transbronchial lung biopsy (TBLB) was 
performed. Although the lesion was suspected to be a GP by TBLB, 
histopathological findings of the material showed that 5%–10% of p53 
strongly positive cells were present; hence, a malignant tumor could not 
be ruled out. Accordingly, we considered surgical resection assuming 
lung cancer, and informed consent was obtained from the patient. 

Left upper lobectomy and mediastinal lymph node dissection (ND2a- 
2) were performed using video-assisted thoracoscopic surgery. The 
operative time was 265 min, and the volume of blood loss was 10 mL. 
Postoperatively, pleurodesis was performed with OK-432 (picibanil) and 
minocycline for a prolonged air leak, and the chest tube was removed on 
postoperative day 9. The patient was discharged on postoperative day 
15. 

Macroscopic findings showed that the dilated B5 lumen was filled 
with cauliflower-like tumors and mucoid impaction (Fig. 2a, b). 
Obstructive pneumonia was suspected around the tumor. Histopatho-
logical analysis revealed that the majority of the tumor cells were 
glandular or pseudostratified columnar epithelium with mucin produc-
tion (Fig. 3a, b). Stratified squamous epithelium was observed in a small 
portion of the tumor, and some of the squamous epithelial cells showed 

koilocytosis-like changes such as perinuclear halo and nuclear defor-
mation (Fig. 3c). Although human papillomavirus (HPV) infection was 
suspected, immunohistochemical staining was negative for p16, HPV6, 
11, and 18 in both glandular columnar and squamous epithelial com-
ponents. Immunohistochemical staining showed that p53- and ki-67- 
positive rates were not high (approximately 10% and 5%, respec-
tively), and the aforementioned markers were located in the basal and 
parabasal portions of the epithelial layer of the tumor tissue. None of the 
superficial tumor cells were positive for p53 and ki-67 staining (Fig. 4a, 
b). The intensity of p53-immunostaining was not strong enough to 
suggest malignancy (Fig. 4a). Based on the abovementioned findings, 
the patient was diagnosed with MSGP. Moreover, cytokeratin 7 and p40 
(basal cells only) were positive, and cytokeratin 20, thyroid transcrip-
tion factor-1, napsin A, mucin 5AC, mucin 6, and mucin 2 were negative 
in the glandular (columnar) epithelial components. Inflammatory cell 
infiltration, mainly macrophages, was observed in the lung parenchyma 
surrounding the tumor and was diagnosed as obstructive pneumonia 
(Fig. 3d). Additionally, immunohistochemical staining for CEA showed 
30% CEA-positive cells in both glandular (columnar) and squamous 
epithelial components of MSGP, while positive cells were not observed 
in the site of occurrence of obstructive pneumonia (Fig. 5). There were 
no malignant findings in the dissected lymph nodes. 

At a 1-year follow-up, CT examination showed no recurrence of 
MSGP, and the levels of the tumor markers CEA and SLX were normal-
ized postoperatively. 

Written informed consent was obtained from the patient for the 
publication of this case report and accompanying images. 

3. Discussion 

MSGP is defined as a mix of squamous and glandular (columnar) 
epithelium papilloma, with a glandular component comprising at least 
one-third of the tumor [6]. MSGPs are reported to occur more frequently 
in men who smoke, at an average age of 58.3 years [7]. Subjective 
symptoms of MSGPs include cough (40.6%), hemoptysis (25.0%), dys-
pnea (21.8%), and fever (15.7%) [2]. SEPs are reported to occur more 
often in the left lingual segment (37.5%), followed by the right bronchus 
intermedius (28.0%) [2]. In the present case, age, subjective symptoms, 

Fig. 1. Preoperative imaging findings. 
(a) Chest radiograph showing decreased permeability of the left lower lung field. (b, c) Enhanced computed tomography (CT) image showing an 8.2- × 4.9-cm-sized 
lung mass, irregularly enhanced in the left lingual segment. (d) 18F-fluorodeoxyglucose positron emission tomography (FDG-PET)/CT scan showing maximum 
standard uptake value (SUVmax: 20.2) in the lung mass. (e) Bronchoscopy shows that the left B5 lumen is completely occluded by the protruded tumor. 

N. Kawamoto et al.                                                                                                                                                                                                                             



International Journal of Surgery Case Reports 93 (2022) 106956

3

and site of occurrence were consistent. 
HPV infection has been reported to be associated with the etiology of 

SP, but not with that of GP or MSGP [1,3]. Therefore, MSGP is consid-
ered to be caused by squamous metaplasia of a part of GP [8]. In this 
case, the majority of the tumor had glandular or pseudostratified 
columnar epithelia, and a small portion had stratified squamous 
epithelium with a perinuclear halo and nuclear deformation. Immuno-
histochemical staining suggested that squamous metaplasia was not 
caused by HPV infection; rather, it was caused by a pseudo-koilocytosis 
change associated with squamous metaplasia. Most cases of MSGP, 

including the present case, reportedly tested negative for HPV infection 
on immunohistochemical staining or in situ hybridization [1,3,8]. 
However, one case of MSGP with HPV (HPV 16, 35, and 51) infection 
diagnosed by polymerase chain reaction (PCR) was recently reported 
[9]. Since PCR is a more sensitive test, HPV infection was considered to 
have probably been detected. At present, we believe that HPV is not a 
major cause of MSGP; however, future research, including more cases of 
MSGP tested for HPV by PCR, could provide new insights into the 
relationship between HPV infection and MSGP. 

SEPs are sometimes associated with malignant transformation, with 

Fig. 2. Macroscopic findings of mixed squamous cell and glandular papilloma. 
(a, b) The dilated B5 lumen is filled with cauliflower-like tumors and mucoid impaction (white dotted line; bronchial wall of B5). Obstructive pneumonia is suspected 
around the tumor (red arrows). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 

Fig. 3. Histopathological findings of 
mixed squamous cell and glandular 
papilloma. 
(a, b) The majority of the tumor cells 
have glandular or pseudostratified 
columnar epithelium with mucin pro-
duction. (c) Stratified squamous 
epithelium is observed in a small 
portion of the tumor, and some of the 
squamous epithelial cells show 
koilocytosis-like changes such as peri-
nuclear halo and nuclear deformation. 
(d) Inflammatory cell infiltration, 
mainly macrophage infiltration, is 
observed in the lung parenchyma sur-
rounding the tumor; obstructive pneu-
monia is diagnosed.   
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a reported frequency of 10% in SP, rare in GP, and 25% in MSGP [2]. In 
this case, although a GP was suggested by TBLB, malignancy could not 
be ruled out before the surgery owing to FDG-PET/CT imaging findings, 
elevated tumor marker levels, and histopathological findings of biopsy 
materials. Generally, malignancy is only revealed by postoperative 
histopathological examination of resected tumors in patients with SEP 
[2,3]. In the present case, the tumor was large, and left upper lobectomy 
was performed, instead of lingual segmentectomy, for complete resec-
tion with a sufficient surgical margin. Although no malignancy was 
observed on postoperative histopathological examination, the choice of 
surgical procedure was considered appropriate. Although there have 
been no cases of recurrence after complete resection of MSGP in previ-
ous reports [2,3], we plan to carefully follow-up with the patient. 

It has been reported that 71.4% of patients with MSGPs have 
elevated tumor marker levels [3]. Additionally, the levels of the tumor 
markers CEA and SLX may be elevated in benign lung diseases, such as 
obstructive pneumonia, interstitial pneumonia, and chronic bronchitis 
[10,11]. In this case, the levels of the tumor markers were elevated 
before surgery and normalized after surgery. Immunohistochemical 

staining for CEA was positive in both glandular (columnar) and squa-
mous epithelial components of MSGP and negative in any cells within 
the site of occurrence of obstructive pneumonia; thus, we speculated 
that the elevated levels of tumor markers are caused by the tumor itself 
rather than obstructive pneumonia. 

A limitation of this study is that there are still few reported cases of 
MSGP. Therefore, further studies regarding MSGP are required to clarify 
the etiology and histopathological findings. 

4. Conclusion 

We report a rare case of a large MSGP. In this case, MSGP was pre-
sumed to have been caused by the squamous metaplasia of GP, as pre-
viously hypothesized. The number of reported cases of MSGP remains 
small, and accumulation of case reports is needed to elucidate its 
pathogenesis, including etiology and relationship with HPV infection. 

Fig. 4. Immunohistochemical staining 
findings of mixed squamous cell and 
glandular papilloma. 
p53- and ki-67-positive rates are not 
high (approximately 10% and 5%, 
respectively), and the aforementioned 
markers are located in the basal and 
parabasal portions of the epithelial 
layer of the tumor tissue. None of the 
superficial tumor cells is for positive 
p53 and ki-67 staining. The intensity of 
p53 immunostaining is not strong 
enough to suggest malignancy.   

Fig. 5. Immunohistochemical staining findings for carcinoembryonic antigen (CEA). 
CEA-positive cells account for 30% of both glandular (columnar) and squamous epithelial components of MSGP, while CEA-positive cells are not observed in the site 
of occurrence of obstructive pneumonia. 
HE stain, hematoxylin and eosin staining; IHC stain, immunohistochemical staining; MSGP, mixed squamous cell and glandular papilloma. 

N. Kawamoto et al.                                                                                                                                                                                                                             



International Journal of Surgery Case Reports 93 (2022) 106956

5

Provenance and peer review 

Not commissioned, externally peer-reviewed. 

Sources of funding 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

Ethical approval 

Ethical approval was not required for our paper because case reports 
are exempt from ethical approval at our institute. 

Consent 

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this 
journal on request. 

Author contributions 

Nobutaka Kawamoto performed the operation, acquired the data, 
and drafted the manuscript. 

Riki Okita conducted the study. 
Masataro Hayashi assisted in the operation. 
Hisayuki Osoreda performed bronchoscopy. 
Hidetoshi Inokawa attended to the patient postoperatively. 
Tomoyuki Murakami diagnosed the patient based on the patholog-

ical findings. 
All authors have read and approved the final manuscript. 

Research registration 

Not applicable. 

Guarantor 

Nobutaka Kawamoto. 

Declaration of competing interest 

All authors have no conflicts of interest. 

Acknowledgements 

We would like to thank Dr. Masanori Okada for attending to the 
patient postoperatively, Mrs. Masami Murakami for assistance with the 
preparation of lung specimens, and Editage (http://www.editage.jp) for 
English language editing. 

References 

[1] D.B. Flieder, M.N. Koss, A. Nicholson, I.A. Sesterhenn, R.E. Petras, W.D. Travis, 
Solitary pulmonary papillomas in adults: a clinicopathologic and in situ 
hybridization study of 14 cases combined with 27 cases in the literature, Am. J. 
Surg. Pathol. 22 (1998) 1328–1342, https://doi.org/10.1097/00000478- 
199811000-00003. 

[2] S. Tryfon, V. Dramba, F. Zoglopitis, D. Iakovidis, L. Sakkas, T. Kontakiotis, 
N. Galanis, Solitary papillomas of the lower airways: epidemiological, clinical, and 
therapeutic data during a 22-year period and review of the literature, J. Thorac. 
Oncol. 7 (2012) 643–648, https://doi.org/10.1097/JTO.0b013e3182468d06. 

[3] Y. Iijima, Y. Nakajima, H. Kinoshita, H. Akiyama, Y. Nishimura, T. Hirata, Mixed 
squamous cell and glandular papilloma of the lung-a case report and literature 
review in Japan, Int. J. Surg. Case Rep. 68 (2020) 39–42, https://doi.org/10.1016/ 
j.ijscr.2020.02.021. 

[4] K. Yabuki, A. Matsuyama, K. Obara, M. Takenaka, F. Tanaka, Y. Nakatani, 
M. Hisaoka, A unique case of a huge mixed squamous cell and glandular papilloma 
of non-endobronchial origin with a peripheral growth, Respir. Med. Case Rep. 24 
(2018) 108–112, https://doi.org/10.1016/j.rmcr.2018.05.001. 

[5] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, A. Kerwan, SCARE Group, The 
SCARE 2020 guideline: updating consensus Surgical CAse REport (SCARE) 
guidelines, Int. J. Surg. 84 (2020) 226–230, https://doi.org/10.1016/j. 
ijsu.2020.10.034. 

[6] D.B. Flieder, A.G. Nicholson, W.D. Travis, Y.Y. Papillomas, in: W.D. Travis, 
E. Brambilla, A.P. Burke, A. Marx, A.G. Nicholson (Eds.), World Health 
Organization Classification of Tumors: Pathology and Genetics of Tumors of the 
Lung, Pleural, Thymus and Heart, 4th edn., IARC, Lyon, 2015, pp. 106–109. 

[7] S.S. Alagusundaramoorthy, A. Agrawal, Respiratory papillomas, Lung India 33 
(2016) 522–527, https://doi.org/10.4103/0970-2113.188973. 

[8] S.M. Lagana, R.F. Hanna, A.C. Borczuk, Pleomorphic (spindle and squamous cell) 
carcinoma arising in a peripheral mixed squamous and glandular papilloma in a 
70-year-old man, Arch. Pathol. Lab. Med. 135 (2011) 1353–1356, https://doi.org/ 
10.5858/arpa.2010-0420-CR. 

[9] Y.L. Huang, Y.L. Chang, K.C. Chen, C.T. Wu, Mixed squamous cell and glandular 
papilloma of the lung: a case report of a novel mutation in the BRAF gene and 
coexistent HPV infection, possible relationship to ciliated muconodular papillary 
tumor, Pathol. Int. 69 (2019) 104–109, https://doi.org/10.1111/pin.12747. 

[10] F. Marechal, G. Berthiot, G. Deltour, Serum levels of CA-50, CA-19.9, CA-125, CA- 
15.3, enolase and carcino-embryonic antigen in non-neoplastic diseases of the 
lung, Anticancer Res. 8 (1988) 677–680. 

[11] H. Ishii, H. Mukae, J. Kadota, H. Kaida, T. Nagata, K. Abe, S. Matsukura, S. Kohno, 
High serum concentrations of surfactant protein a in usual interstitial pneumonia 
compared with non-specific interstitial pneumonia, Thorax 58 (2003) 52–57, 
https://doi.org/10.1136/thorax.58.1.52. 

N. Kawamoto et al.                                                                                                                                                                                                                             

http://www.editage.jp
https://doi.org/10.1097/00000478-199811000-00003
https://doi.org/10.1097/00000478-199811000-00003
https://doi.org/10.1097/JTO.0b013e3182468d06
https://doi.org/10.1016/j.ijscr.2020.02.021
https://doi.org/10.1016/j.ijscr.2020.02.021
https://doi.org/10.1016/j.rmcr.2018.05.001
https://doi.org/10.1016/j.ijsu.2020.10.034
https://doi.org/10.1016/j.ijsu.2020.10.034
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141106230594
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141106230594
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141106230594
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141106230594
https://doi.org/10.4103/0970-2113.188973
https://doi.org/10.5858/arpa.2010-0420-CR
https://doi.org/10.5858/arpa.2010-0420-CR
https://doi.org/10.1111/pin.12747
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141107246130
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141107246130
http://refhub.elsevier.com/S2210-2612(22)00202-4/rf202203141107246130
https://doi.org/10.1136/thorax.58.1.52

	Clinicopathological feature of a resected large mixed squamous cell and glandular papilloma: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Provenance and peer review
	Sources of funding
	Ethical approval
	Consent
	Author contributions
	Research registration
	Guarantor
	Declaration of competing interest
	Acknowledgements
	References


