Case Report

Fluorine-18-ﬂuorodeoxyglucose positron emission tomography/
computed tomography ﬁndings in a pediatric mucoepidermoid
carcinoma and differential diagnosis
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An 11 years old boy was referred to our hospital. He complained for the last three months for intermittent
cough and shortness of breath after exercise which worsened recently. Airways computed tomography
(CT) showed an abnormal endobronchial tumor, obstructing the right main bronchus and also atelectasis
in the upper lobe of the right lung. Bronchoscopy showed a wet on its surface mass obstructing the right
main bronchus. Biopsy showed a mucoepidermoid carcinoma (MEC). The uorine-18- uorodeoxyglucose positron emission tomography/computed tomography (18F-FDG PET/CT) scan showed in the sa-me
area a mass with slightly increased 18F-FDG uptake (maximum standardized uptake value, SUVmax: 3.8),
without mediastinal lymph nodes involvement. The boy had thoracoscopic resection of the right upper
lobe, right main bronchus and right inferior lobe bronchial sleeve anastomosis. Histological examination
con rmed the diagnosis of a low to intermediate grade malignant MEC without lymph nodes metastases.
The patient has been well and free from recurrence for 2 years postoperatively.

Hell J Nucl Med 2017; 20(2): 172-175

Epub ahead of print: 12 July 2017

Published online: 8 August 2016

Hospital Aﬃliated to School of
Medicine Shanghai Jiaotong
University,Shanghai, China
3. Nuclear Medicine, Second

Introduction

Aﬃliated Hospital of Soochow
University, Suzhou, China

Keywords: Mucoepidermoid
carcinoma in children
- 18F-FDG PET -Airways blockage
-Airways CT

Corresponding author:
Jun Tang MD, Nuclear Medicine,
Second Aﬃliated Hospital of
Soochow University, Suzhou,
215004, China

M

ucoepidermoid carcinoma (MEC) is derived from salivary mucus glands and
usually occurs in the parotid and submandibular salivary glands area. Bronchial MEC is a rare disease in children which comprises 30% - 70% of all bronchial tumors and 0.2% of all lung tumors [1]. Several reports have estimated that MEC
represent about 0.1% to 0.4% of all newly diagnosed cancers, or 2.6 new cases per 1,000,
000 people per year [2], [3-5]. This tumor accounts for approximately 10% of the primary
malignant pulmonary neoplasms in childhood [6]. Bronchial MEC is a low potential epithelial tumor characterized by intraluminal growth [3] and a combination of epidermoid,
mucus-secreting and intermediate cells [7]. The clinical symptoms are nonspeci c including dyspnea, cough, wheezing, heamoptysis or obstructive pneumonia. Early diagnosis, and surgical resection are important in children if the bulk of the remaining pulmonary parenchyma is preserved, so as thoracic deformity and functional morbidity of
the lungs are minimized [6]. The diagnosis of MEC in children is usually delayed [1]. The
best modality to rst detect a tracheal lesions is CT [8]. Bronchoscopy with biopsy are recommended [9]. Only 2 pediatric bronchial MEC cases have been reported using uorine-18- uorodeoxyglucose positron emission tomography/computed tomography
(18F-FDG PET/CT) [6, 10]. We report and discuss such a case.
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An 11 years old boy was referred to our hospital for worsened intermittent cough and
shortness of breath after exercise over a 3 months period with no signi cant past
medical history. Symptoms were improved after antibiotic treatment. Computed
tomography (CT) showed an abnormal endobronchial lesion obstructing the right main
bronchus, the right upper lobe bronchus junction and also showed atelectasis of the
superior lobe of the right lung (Figure 1). A bronchial foreign body or tumor was highly
suspected. Physical examination demonstrated decreased right bronchial respiration
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without wheezing. He had no tumor-related family history.
Laboratory tests including peripheral blood counts and tumor markers including carcinoembryonic antigen (CEA),
alpha fetoprotein (AFP) and carbohydrate antigens (CA) were
within the normal range. Biopsy performed by the aid of
bronchoscopy showed a mass covered with mucus in the
right upper bronchus (Figure 2A), which was diagnosed as
MEC. Then the patient was transferred to the Department of
18
Thoracic Surgery, where a FDG PET/CT scan showed a mass
1.7-1.4cm with increased uptake and maximum standardized uptake value, SUVmax: 3.8 (Figures 3A - 3B). Obstructive
pneumonia and atelectasis in the right superior lobe were
also observed without mediastinal lymphadenopathy. Two
weeks after biopsy, the boy had thoracoscopic resection of
the right upper lung, the right main bronchus and the right
inferior lobe bronchial sleeve anastomosis. Histological examination showed a combination of epidermoid cells, mucussecreting cells and intermediate cells which con rmed the
diagnosis of low-intermediate grade malignant MEC with
tumor-free surgical margins and no lymph node involvement
(Figure 2B). Immunohistochemical staining was positive for
cytokeratin, P63 and CD117 with Ki-67 (3%+). The patient
was feeling well and was free from recurrence as he was examined by us 2 years later.

Figure 1. In computed tomography, the airways showed an endobronchial tumor
obstructing the right main bronchus with“cut-oﬀ”sign.
A B

Figure 2. Endoscopic inspection revealed a polypoid mass obstructing the bronchus
of the right upper lobe (A). Pathology showed a combination of epidermoid cells,
mucus-secreting cells and intermediate cells (100×) (B), with positive cytokeratin 5,
7 (not shown) with Ki-67（3%+）indicating the diagnosis of low-intermediate
grade mucoepidermoid carcinoma.

Discussion
There have been 38 cases ranging in age from 3 to 15 years,
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average age 9 years (mean and standard deviation : M±SD=
9±3), described in the literature [1, 3, 6, 7, 9-30] and only 2 of
them were diagnosed by PET/CT scan [6, 10]. Of the 38 cases
described in the literature, there is a slight male predominance of MEC in children 1.2:1 (21/17). The initial clinical
symptoms of bronchial MEC are mostly nonspeci c indicating obstruction, such as dyspnea, cough and rarely hemoptysis or atelectasis [13, 16, 17] as in our case. Clubbing, wheezing and recurrent colds have also been reported [31].
However, some patients have no symptoms and the diagnosis is made incidentally [10]. Recurrent pneumonia, persistent cough and hemoptysis are the most common presenting manifestations. Because tumors that originate in
trachea are rare in children, 7 out of the 38 patients were initially misdiagnosed as having asthma [1, 9, 13, 16, 17, 24] and
11/38 cases had cough as rst symptom, as also in our case
[3, 6, 13, 14, 20, 22, 23, 25, 32-34]. Atelectasis, chest pain,
shortness of breath, wheezing, recurrent pneumonia and fever were reported in 7 cases [1, 3, 11, 12, 15]. Most of the cases with pediatric MEC reported in the literature were from
China (10 cases), USA (9) and Japan (5). Other 10 countries
reported 1-2 cases each. The grade of malignancy was predominately low (31/38 cases), intermediate (4 cases) or high
(3 cases). The size of the tumor when rst diagnosed, as me2
2
asured in 14/38 cases, varied from 1.2-8.7cm (mean 3.1cm )
2
and maximal diameter varied from 0.8-2.5cm (mean 3.5cm ).
Because of the nonspeci c respiratory symptoms, diagnosis
of bronchial MEC was reported to be delayed from 2 weeks
to 2 years [1], 3 months in our case.
Diﬀerential diagnosis of MEC from other causes of tracheal obstruction should be made. Common causes of tracheal obstruction are congenital anomalies, tumors, foreign
bodies and infection. Non-respiratory conditions such as
gastroesophageal re ux or vascular ring (vascular anomalies forming a ring around the trachea) [35] may also cause
symptoms that mimic asthma [12]. Asthma usually coexists
with other diseases, so MEC should be considered in diagnosis, especially when asthma does not respond to treatment [12]. Computed tomography is the best modality to
detect tracheal and bronchial lesions [8] obstructive pneumonia, lobar, segmental atelectasis, and pleural eﬀusion [9,
36]. Nearly all MEC cases were detected by CT. Bronchial
MEC is described in CT as an endobronchial “cut-oﬀ” lesion
as was in our case. The tumor in our case had lobulated borders and some peripheral calci cation [37]. Airways CT may
at rst apply using a high kVolt, magni ed to be able to outline the tracheal and bronchial air column checks [9]. In our
study, the tumor was clearly identi ed in the lobar bronchus
by airway CT images. In the literature review 31/38 children
had MEC located in the proximal part of the lobar and segmental bronchi [3, 11, 12, 15] and 7/38 had MEC in the trachea [1, 9, 13, 14, 16, 17]. However, chest CT can not specify
the nature of the tracheal lesion. Fluorine-18-FDG PET/CT is
useful in diﬀerential diagnosis reporting the biological characteristics of the tumor. Positron emission tomography without SUVmax was rst reported in a 5 years old girl with low
grade MEC [10]. Low grade bronchial MEC was also reported
in a 37 years old female and in an another 15 years old girl
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Figure 3. Maximum intensity projection (A). The transverse, coronal and sagittal 18FDG PET/CT scans show
increased 18FDG uptake in the right upper bronchus (SUV max 3.8) (B).

with a SUVmax of 3.63 and 6.2 respectively [37]. In our case
18
F-FDG PET/CT showed slightly increased F-FDG uptake
(SUVmax 3.8) MEC without lymph nodes involvement in accord with the diagnosis of a low-intermediate grade of malignancy MEC. It has been reported that SUVmax in MEC can indicate the stage of malignancy and thus overall survival [38,
18
39]. As for radiation exposure F-FDG PET/CT presents a particular concern for pediatric patients and is not recommended for children with low grade bronchial MEC. A chest CT
scan if not an X-rays lm rst and then bronchoscopy with
biopsy can set a diagnosis [16] and assess further the extent
of the lesion [3, 9].
Diﬀerential diagnosis of MEC based on histopathology
may include squamous cell carcinoma as well as adenoma of
the bronchi [9]. Histological features, including nuclear pleomorphism, mitotic activity and necrosis separate low grade and high grade types of MEC. One of the cases reported
in the literature with high grade MEC had peribronchial lymph node metastases but no recurrence, during a follow-up
period of 11 years [18]. Other high grade MEC were reported
to have poor prognosis [27]. Low grade bronchial MEC generally grow locally and are amenable to complete surgical
resection with good prognosis [2, 3, 5, 6, 27]. Even if pathology reveals a low-grade MEC neoplasm, long term followup with CT scans, bronchoscopy and biopsies is recommended [9].
In conclusion, the authors suggest that bronchial MEC in
children, although rare, should be considered if presenting
with an acute unexplained onset of progressive asthma and
obstructive respiratory symptoms. Our case had low grade
MEC corresponding to a low SUVmax on 18F-FDG PET/CT. As
radiation exposure is concerned, 18F-FDG PET/CT is not recommended as rst diagnostic examination for pediatric
patients with low grade bronchial MEC.
18

The authors of this study declare no con ict of interest

Bibliography
1. Romao RL, de Barros F, Maksoud Filho JG et al. Malignant tumor of the

www.nuclmed.gr

trachea in children: diagnostic pitfalls and surgical management. J Pediatr Surg 2009; 44: e 1-4.
2. Urdaneta AI, Yu JB, Wilson LD. Population based cancer registry analysis
of primary tracheal carcinoma. Am J Clin Oncol 2011; 34: 32-7.
3. Wang H, Zhang J, Li D et al. Eﬃcacy of bronchoscopic therapies for bronchial mucoepidermoid carcinoma in children: results from six patients.
Tumori 2015; 101: 52- 6.
4. Al-Qahtani AR, Di Lorenzo M, Yazbeck S. Endobronchial tumors in
children: Institutional experience and literature review. J Pediatr Surg
2003; 38: 733- 6.
5. Yu Y, Song Z, Chen Z. Chinese pediatric and adolescent primary tracheobronchial tumors: a hospital-based study. Pediatr Surg Int 2011; 27:
721-6.
6. Lee EY, Vargas SO, Sawicki GS et al. Mucoepidermoid carcinoma of bronchus in a pediatric patient: 18F-FDG PET ndings. Pediatr Radiol 2007; 37:
1278-82.
7. Travis WD. Classi cation of lung cancer. Semin Roentgenol 2011; 46:
178-86.
8. Wu CC, Shepard JA. Tracheal and airway neoplasms. Semin Roentgenol
2013; 48: 354-64.
9. Desai DP, Mahoney EM, Miller RP, Holinger LD. Mucoepidermoid
carcinoma of the trachea in a child. Int J Pediatr Otorhinolaryngol 1998;
45: 259-63.
10. Kinoshita H, Shimotake T, Furukawa et al. Mucoepidermal carcinoma
of the lung detected by positron emission tomography in a 5-year-old
girl. J Pediatr Surg 2005; 40: E 1-3.
11. Fujita K. [Mucoepidermoid carcinoma in a 13-year-old girl; report of a
case]. Kyobu Geka 2009; 62: 423-6.
12. Anton-Pacheco J, Jimenez MA, Rodriguez-Peralto JL et al. Bronchial
mucoepidermoid tumor in a 3-year-old child. Pediatr Surg Int 1998; 13:
524-5.
13. Lin CH, Chao YH, Wu KH, Lin WC. Primary mucoepidermoid carcinoma
at the carina of trachea presenting with wheezing in an asthmatic
child mimicking an attack of asthma: A case report. Medicine (Baltimore) 2016; 95: e 5292.
14. Kim J, Park C, Kim K et al. Surgical resection of mucoepidermoid carcinoma at the carina in a 9-year-old boy. J Pediatr Surg 1998; 33: 1561-2.
15. Matsuzaki Y, Shibata K, Yoshioka M et al. Successful treatment of bronchial mucoepidermoid carcinoma in an 11-year-old boy by bronchoplasty: report of a case. Surg Today 1996; 26: 64-7.
16. Papiashvilli M, Ater D, Mandelberg A, Sasson L. Primary mucoepidermoid carcinoma of the trachea in a child. Interact Cardiovasc Thorac
Surg 2012; 15: 311-2.
17. Noda S, Sundaresan S, Mendeloﬀ EN. Tracheal mucoepidermoid
carcinoma in a 7-year-old child. Ann Thorac Surg 1998; 66: 928-9.
18. Chan EY, MacCormick JA, Rubin S, Nizalik E. Mucoepidermoid carcinoma of the trachea in a 4-year-old boy. J Otolaryngol 2005; 34: 235-8.
19. Leschke H. [Regionally malignant and cancerously degenerated
bronchial adenomas or carcinoids]. Virchows Arch Pathol Anat Physiol
Klin Med 1956; 328: 635-57.
20. Nunez VA, Spjut HJ, Rosenberg HS. Bronchial adenomas in children.

Hellenic Journal of Nuclear Medicine • May-August 2017

93
174

Case Report

Tex Med 1965; 61: 683-6.
21. DeParedes CG, Pierce WS, Groﬀ DB, Waldhausen JA. Bronchogenic tumors in children. Arch Surg 1970; 100: 574-6.
22. Wellons HA, Jr., Eggleston P, Golden GT, Allen MS. Bronchial adenoma
in childhood. Two case reports and review of literature. Am J Dis Child
1976; 130: 301-4.
23. Ali Madani M. Mucoepidermoid bronchial adenoma; with unusual pattern of growth. N Y State J Med 1977; 77: 1283-5.
24. Granata C, Battistini E, Toma P et al. Mucoepidermoid carcinoma of the
bronchus: a case report and review of the literature. Pediatr Pulmonol
1997; 23: 226-32.
25. Sakurada T, Kusajima K, Watanabe A et al. [A case of bronchial mucoepidermoid carcinoma in a 7-year-old girl]. Kyobu Geka 1995; 48: 585-8.
26. Andronikou S, Kader E. Bronchial mucoepidermoid tumour in a child
presenting with organomegaly due to secondary amyloidosis: case
report and review of the literature. Pediatr Radiol 2001; 31: 348-50.
27. Mullins JD, Barnes RP. Childhood bronchial mucoepidermoid tumors:
a case report and review of the literature. Cancer 1979; 44: 315-22.
28. Seo IS, Warren J, Mirkin LD et al. Mucoepidermoid carcinoma of the
bronchus in a 4-year-old child. A high-grade variant with lymph node
metastasis. Cancer 1984; 53: 1600-4.
29. Wildbrett P, Horras N, Lode H et al. Mucoepidermoid carcinoma of the
lung in a 6-year-old boy. Afr J Paediatr Surg 2012; 9: 159-62.
30. Qian X, Sun Z, Pan W et al. Childhood bronchial muco-epidermoid
tumors: A case report and literature review. Oncol Lett 2013; 6: 1409-12

31. Tsuchiya H, Nagashima K, Ohashi S, Takase Y. Childhood bronchial
mucoepidermoid tumors. J Pediatr Surg 1997; 32: 106-9.
32. Inoue T, Maeda H, Ikeda M et al. [A case of bronchial mucoepidermoid carcinoma in a 8-year-old child treated with right upper sleeve lobectomy]. Nihon Kyobu Geka Gakkai Zasshi 1991; 39: 979-82.
33. Wu M, Wang Q, Xu XF, Xiang JJ. Bronchial mucoepidermoid carcinoma in children. Thorac Cardiovasc Surg 2011; 59: 443-5.
34. Giusti RJ, Flores RM. Mucoepidermoid carcinoma of the bronchus
presenting with a negative chest X-ray and normal pulmonary function in two teenagers: two case reports and review of the literature. Pediatr Pulmonol 2004; 37: 81-4.
35. Li X, Zhang W, Wu X et al. Mucoepidermoid carcinoma of the lung:
common ndings and unusual appearances on CT. Clin Imaging
2012; 36: 8-13.
36. Fisher DA, Mond DJ, Fuchs A, Khan A. Mucoepidermoid tumor of
the lung: CT appearance. Comput Med Imaging Graph 1995; 19: 339-42.
37. Ishizumi T, Tateishi U, Watanabe S et al. F-18 FDG PET/CT imaging
of low-grade mucoepidermoid carcinoma of the bronchus. Ann
Nucl Med 2007; 21: 299-302.
38. Park B, Kim HK, Choi YS et al. Prediction of Pathologic Grade and
Prognosis in Mucoepidermoid Carcinoma of the Lung Using 18FFDG PET/CT. Korean J Radiol 2015; 16: 929-35.

Aristotle, the teacher of Alexander the Great.
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