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Abstract
A 27-year-old male patient presented with cough and right-sided, light thoracic pain. His physical appearance showed typi-
cal features of gigantism. Subsequently, further diagnostic work-up showed elevated level of growth hormone and a huge 
tumor of the right lung, identifying a typical pulmonary carcinoid tumor (TPCT). Curative surgery was performed leading 
to normalization of the elevated growth hormone levels few days after surgery. Two- and five-year follow-up showed no 
signs of recurrence. Respected to tumor size, we determined the largest TPCT to be reported in medical literature history.
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Introduction

Pulmonary carcinoids were initially labeled as adenomas of 
the bronchial system [1]. Although most classic carcinoids 
are located centrally, a few are found in the periphery of the 
lung [2]. Carcinoid tumors of the lung, such as of the intes-
tinal tract, are derived from neuroendocrine Kulchitsky cells 
located within the bronchial or intestinal mucosa. These 
tumors may produce a number of peptides, such as seroto-
nin, for example. However, unlike intestinal manifestations, 
association of lung carcinoids with a carcinoid syndrome is 
rare (2.6%). Many reports showed long-time survival after 
surgical resection of TPCT, one of them proclaims an excel-
lent 10-year survival rate of 87% [3].

In our case, we report an exceptional huge TPCT in a 
young male patient with gigantism syndrome.

Case

A 27-year-old, non-smoking, 197 cm tall, 118 kg weight 
male patient presented himself at an external medical prac-
tice with symptoms including cough and right-sided, tho-
racic pain. His past medical history was uneventful. Next 
to signs of gigantism, the physical examination determined 
weak breath sounds of the right lung. Furthermore, the 
patient suffered from augmentation of the facial configura-
tions, large extremities with oversized hands and feet, with 
no correlation to the height of his parents. Even though lab-
oratory investigations showed normal results, growth hor-
mone levels were found to be massively elevated: 27.6 µg/l 
(normal 0.1–4.1 µg/l).

A subsequent CT scan revealed a huge tumor in the right 
lower lobe accompanied with calcifications as well as mod-
erate pleural effusion (Fig. 1). The tumor seems to invade 
all 3 lobes of the right lung, the posterior wall of the right 
main bronchus, both the upper and lower lung veins, as well 
as the right main pulmonary artery after the origin of the 
upper arterial trunk (Fig. 2). Body plethysmography showed 
FEV1 of 85% and VC of 90%. Bronchoscopic examination 
showed complete obstruction of the right intermediate bron-
chus; however, the endobronchial biopsy showed no diag-
nosis. Therefore, we decided to perform a surgical biopsy. 
The exploration showed a huge, solid tumor, mainly located 
within the lower lobe, but infiltrating the middle lobe as well 
as two more segments of the upper lobe. Further explora-
tion showed adherence of the tumor on the posterior wall of 
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the right main bronchus, obliteration of the right lower lung 
vein and near total obliteration of the middle and upper lung 
veins. A frozen section revealed a TPCT. In this situation, 
right pneumonectomy with systematic mediastinal lymph 
node dissection was performed though prolongation of the 
small incision to an antero-lateral thoracotomy. In fact, the 
tumor measured 20 × 13 cm in diameter (Fig. 3a). The his-
topathological work-up showed tumor invasion of all three 
lobes of the right lung and confirmed the invasion of the 
posterior wall of the right main bronchus, the lower, middle 

as well as the upper lung veins. There were thick adhesions 
not only in the fissure but also to the chest wall and the 
diaphragm. In the para vertebral region, local pleurectomy 
was done because of thick adhesions between the parietal 
pleura and the lower lobe. Systematic lymph node dissection 
was done with removal of the paratracheal lymph nodes, the 
infracarinal, the hilar as well as the paraoesophageal lymph 
nodes.

Histological specimen revealed typical carcinoid tumor 
with peripheral calcification indicating slow growing 

Fig. 1   CT scan of the chest, showing the large tumor on the right side with calcification inside (black arrow) (a), accompanied pleural effusion 
(white arrow) (b)

Fig. 2   CT scan of the chest, 
showing close relationship to 
the right main bronchus (black 
arrow) (a), close relationship to 
the right main pulmonary artery 
(white arrow) (b), compressed 
upper lung vein (black arrow) 
(c), totally occluded right lower 
lung vein (white arrow) (d)
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behavior (Fig. 3b). Fortunately, no hilar or mediastinal 
lymph node metastases were detected. Furthermore, the 
tissue was analyzed immunohistochemically revealing a 
positive reaction for AE1/AE3 and synaptophysin; how-
ever, low proliferation antigen (1% in the cell nucleus) Ki67 
(MIB 1) was revealed. Further, mitosis activity was seen 
in 0–1/2 mm2 (Fig. 3). Further testing determined negative 
reaction for chromogranin A. All these findings are charac-
teristics for diagnosis of TPCT. According to WHO clas-
sifications in 1997, pathological tumor staging indicates in 
this case pT2, pN0, M0 (stage IB); whereas the WHO’s clas-
sification 2017 indicates pT4, pN0, M0 (stage IIIA).

The postoperative follow-up was uneventful. Growth hor-
mone returned to normal levels (3.0 µg/l) within few days 
after surgery. The patient was discharged on the 11th post-
operative day in an excellent physical condition. To date, the 
patient is recurrence-free and under follow-up (2- and 5- and 
10-year follow-up was done performing CT scans).

Discussion

Typical pulmonary carcinoid syndrome is a rare occur-
rence. Patients with TPCT almost never exhibit symptoms. 
TPCT are known to be active endocrinal tumors, although 
it is a very rare phenomenon. Hormone production is sel-
dom but gigantism, acromegaly or Cushing’s syndrome 
for example is the commonest in the literature. Other rare 
endocrinopathies have been reported in such patients [4]. 
In our case, the tumor produced high amounts of growth 
hormone since puberty, which was produced over many 
years because of an active pulmonary endocrinal tumor. 
Moreover, pre-operative cranial CT scan showed normal 
size of the pituitary gland. Due to the increased produc-
tion of growth hormone, we postulate that the cause of 

gigantism in this patient was caused by this active TPCT. 
Postoperative testing confirmed our thesis by showing a 
rapid decrease of growth hormone levels. Gigantism syn-
drome and the presence of calcification in the tumor tissue 
confirm the slow rate of tumor growth. Even though the 
occurrence of huge carcinoid before or during puberty is 
rarely seen in young patients, it may indicate yet a bad 
prognosis. However, radical curative resection of the 
tumor has been described in the past [4, 5].

Carcinoid tumors do not present specific radiological 
signs. Huge-size carcinoid tumors could be mistaken as 
benign lesions, for example fibroma or lipoma. Neverthe-
less, patients with typical carcinoid tumors have an excellent 
prognosis, with up to 87% survival rate at 10 years and 74% 
at 15 years [3–5]. According to the new pathological classi-
fication of lung cancer, carcinoid tumors belong to the group 
of neuroendocrinal tumors, and represent one end of the 
spectrum, whereas small cell lung cancer (SCLC) represents 
the other end. Other tumor entities in this spectrum are atyp-
ical carcinoid as well as large cell neuroendocrine carcinoma 
(LCNEC). Although these entities share probably the same 
cell origin, the prognosis is completely different in favor 
(better prognosis) of typical carcinoid tumors [6]. Therefore, 
histological diagnosis is always mandatory. Nevertheless, it 
is mandatory to treat these tumor identities in a curative way 
through anatomical resection and systematic lymph node 
dissection. Every effort has to be taken, to avoid performing 
pneumonectomy due to its late complications, especially in 
young adults [7]. In our case, a pneumonectomy was needed 
due to tumor infiltration of all three lobes especially in the 
great fissure. Moreover, the tumor has invaded the posterior 
wall of the right main bronchus as well as the distal part of 
the right main pulmonary artery with sub-complete occlu-
sion of the right upper lung vein and complete occlusion 
of the right lower lung vein. In this situation, there was no 

Fig. 3   A macroscopic picture showing the tumor with 17 cm in diameter (a), a microscopic picture showing typical carcinoid tumor with rarely 
mitosis (0–1/2 mm2) (b)
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any other way to treat this patient in a curative way without 
performing a right pneumonectomy.

In summary, huge typical carcinoid tumors are extremely 
rare, proclaiming a surgical challenge. With respect to the 
literature, this is the first report about carcinoid tumors asso-
ciated with gigantism syndrome. Furthermore, our report 
seems to be the first case with huge carcinoid tumors in 
a young male, who was successfully treated surgically in 
curative intend. In the literature one patient with carcinoid 
tumor associated with acromegaly has been reported [8]. 
Synchronous carcinoid tumors are not only rare but also have 
been reported. Genetic factors involving the development 
of typical carcinoid tumors remain unclear. New reports on 
the genetic identity of TCT are emerging with respect [9].

There exists no consensus on how to follow up patients 
after surgery for a typical carcinoid. We recommend a CT 
scan once every 5 years at the latest. We suggest that, in case 
of gigantism, chest X-ray should be added to the investiga-
tion methods to identify such lesions and to plan a useful 
therapy. Typical carcinoid tumors are potentially curable, 
even when they reach a large size. The management of such 
cases requires careful investigation, planning, and an aggres-
sive treatment strategy.

Conclusion

Typical carcinoid is a slowly growing tumor, which could 
reach huge sizes. It is usually physiologically inactive but 
hormonal activities are rare known. In this case, the tumor 
produced a significant amount of growth hormone, which 
affected the patient’s configuration information of a gigan-
tism. The tumor was surgically removed successfully in a 
curative intention. Long-term follow-up was uneventful.

Acknowledgements  Open Access funding provided by Projekt DEAL.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 

were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Dramer R. Adinomas of the bronchus. Ann Otol Rhinol Laryngol. 
1930;39:689–95.

	 2.	 Abdi EA, Goel R, Bishop S, Bain GD. Peripheral carcinoid 
tumors of the lung: a clinicopathological study. J Surg Oncol. 
1988;39:190–6.

	 3.	 McCaughan BC, Martini N, Bains MS. Bronchial carcinoid: 
review of 124 cases. J Thorac Cardiovasc Surg. 1985;89:8–17.

	 4.	 Oliaro A, Filosso PL, Casadio C, Ruffini E, Mazza E, Molinatti 
M, Cianci R, Porrello C, Rastelli M. Oliveri F bronchial carci-
noid associated with Cushing’s syndrome. J Cardiovasc Surg. 
1995;36(5):511–4.

	 5.	 Filosso PL, Rena O, Donati G, Casadio C, Ruffini E, Papalia E, 
Oliaro A, Maggi G. Bronchial carcinoid tumors: surgical man-
agement and long-term outcome. J Thorac Cardiovasc Surg. 
2002;123(2):303–9.

	 6.	 Travis WD, Sobin LH. Histologic typing of lung and pleural 
tumours: international histologic classification of tumours, vol. 
1. New York: Springer; 1999.

	 7.	 Darling GE, Abdurahman A, Yi QL, Johnston M, Wad-
dell TK, Pierre A, Keshavjee S, Ginsberg R. Risk of a right 
pneumonectomy: role of bronchopleural fistula. Ann Thorac 
Surg. 2005;79(2):433–7. https​://doi.org/10.1016/j.athor​acsur​
.2004.07.009.

	 8.	 Bhansali A, Rana SS, Bhattacharya S, Muralidharan R, Dash RJ, 
Banerjee AK. Acromegaly: a rare manifestation of bronchial car-
cinoid. Asian Cardiovasc Thorac Ann. 2002;10(3):273–4.

	 9.	 Windmöller BA, Greiner JFW, Förster C, Wilkens L, Mertzlufft 
F, SchulteAmEsch J, Kaltschmidt B, Kaltschmidt C, Beshay M. 
A typical carcinoid of the lung—a case report with pathological 
correlation and propagation of the cancer stem cell line BKZ1 
with synaptophysin expression. Medicine. 2019. https​://doi.
org/10.1097/MD.00000​00000​01817​4.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.athoracsur.2004.07.009
https://doi.org/10.1016/j.athoracsur.2004.07.009
https://doi.org/10.1097/MD.0000000000018174
https://doi.org/10.1097/MD.0000000000018174

	Huge typical pulmonary carcinoid presented with gigantism syndrome
	Abstract
	Introduction
	Case
	Discussion
	Conclusion
	Acknowledgements 
	References




