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A B S T R A C T  

Background: Tumors that arise from neuroendocrine cells can present throughout the body, most commonly in the 
gastrointestinal tract and pulmonary systems. Neuroendocrine tumors (NETs) of the lungs account for about 25% of 
primary lung cancers, as well as 20–25% of primary NETs  
Objective: To analyze the immune-histochemical aspects of Neuro-endocrine Tumors and apprise the reactivity of 
various immune-histochemical markers. 
Methodology: This cross-sectional study was conducted in Pathology Department of Gulab Devi Hospital Lahore from 
January 2021 to December 2021. Total 112 patients with pulmonary NETs cases diagnosed with medical records patients 
data, clinical features and radiologic images were obtained and both genders with CT scan findings of lung mass were 
included in the study. Data was entered and analyzed in SPSS. Gender, diagnosis, techniques etc. were presented as 
frequency and percentage. Age was presented as mean and SD.  
Results: The mean age was 45.2+12.1 years. The age range between 20 to 60 years. There were 96(86%) male and 
16(14%) female. Typical carcinoid was prevailing in young age group while small cell neuro-endocrine tumor was 
dominant in older patients.  Most of the samples were collected using bronchial biopsy 86(77%), 18(16%) of the samples 
were collected by CT guided biopsy while 7(6%) were collected by ultrasound guided biopsy and 1(1%) by surgical 
resection. Patients were diagnosed as small cell lung carcinoma 96(86%), typical carcinoid was the second most common 
diagnosis 10(9%), large cell lung carcinoma was 4(3.0%) and atypical carcinoid tumor was seen in 2(2%) in cases. 
Conclusion: SCLC was found to be the predominant pulmonary NET. Chromogranin is less sensitive than 
synaptophysin, raised Ki67 and TTF1 demarcates SCLC from carcinoid particularly in minute biopsy with obscure 
morphology. 
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I n t r o d u c t i o n  Tumors that arise from neuroendocrine cells can 

present throughout the body, most commonly in the 
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gastrointestinal tract and pulmonary systems. 

Neuroendocrine tumors (NETs) of the lung account 

for about 25% of primary lung cancers, as well as 20–

25% of primary NETs.1,2 Approximate 20% of lung 

cancers are complimented by Pulmonary (NETs).3 

The frequency of Pulmonary NETs in modern times 

has expanded significantly (6% per year)partially due 

to early diagnostic imaging most however are still 

discovered accidently.4  

Currently, NETs comprise between 0.5 and 2% of all 

malignancies.5  Both the incidence and prevalence of 

neuroendocrine tumors have increased linearly. 

NETs are considered rare tumours. Data collected 

over the past 20 years in several European countries 

and the USA estimated an incidence of 1–5 per 

100,000 inhabitants,  with an increasing tendency 

over the past years.6 The diagnosis of lung NETs 

remains challenging due to the variable presentation 

of patients. Depending on the location of the tumor, 

patients may be asymptomatic or have symptoms 

that are very non-specific, making a definitive 

diagnosis difficult.7 Currently, curative treatment 

depends on the tumour location and generally 

consists of the resection of the tumour and adjacent 

tissue that can be accompanied with adjuvant 

chemotherapy in intermediate and high grade 

NETs8,9 other treatment options for the control of 

symptoms are somatostatin analogues or the use of 

targeted therapies   

Pulmonary neuroendocrine tumors encompass a 

wide array of cancers ranging from the well-

demarcated typical carcinoid tumor, to the 

intermediate-grade atypical carcinoid tumor, to the 

high-grade neuroendocrine carcinomas comprised 

of large and small cell tumors.10 Diagnosis is 

fundamentally established on a cluster of distinct 

physical aspects such as cytological appearance , 

mitotic activity , necrosis and architecture.11 

Categorical diagnosis of  large cell tumor and 

atypical carcinoid is exacting on minute biopsies. The 

growth in immunohistochemistry in the diagnosis is 

convenient and now regularly vital in the diagnosis 

of Pulmonary NETs. The discernment of large and 

small cell tumor is critical, as they are in high-grade 

variety, as the treatment options of both these 

tumors bifurcate.5 

The aim of the study was to find the 

immunohistochemical assessment of  

Neuroendocrine Tumors and to apprise the 

reactivity of various immunohistochemical markers 

used in our institute for diagnosis Pulmonary NETs. 

 

M e t h o d o l o g y  
 

This cross-sectional study was conducted in 

Pathology and Pulmonary department of Gulab Devi 

Hospital, Lahore from January 2021 to December 

after approval from   Institutional review board. 

Sample size was 112, which was calculated with 5% 

level of significance and 5% margin of error by taking 

expecting percentage of endocrine tumors  

Inclusion Criteria: Pulmonary NETs cases diagnosed 

with medical records patients data, clinical features 

and radiologic images were obtained and both 

genders with CT scan findings of lung mass were 

included in the study.  

Exclusion Criteria: Diffuse idiopathic pulmonary 

neuro-endocrine cell hyperplasia and tumor let were 

excluded in the study. 

 World Health Organization (WHO) classification of 

pulmonary NETs was the ground for classification of 

lung tumors. Fully automated immunostainer 

(Xmatrx Elite; Biogenex) was used for IHCs. CD 56, 

chromogranin, synaptophysin, thyroid transcription 

factor-1 (TTF-1), ki67, napsin-A and p-40 were the 

array of tumor markers used for IHC. Patterns of 

immune-histochemical stains were Membranous for 

CD56, cytoplasmic for synaptophysin and 

chromogranin, nuclear staining for TTF-1 plus p40 

and granular  staining for napsin-A.  Ki67 labeling 

index of 2% and 10 % was considered demarcation 

for typical and atypical carcinoids, respectively.  

Data were entered and analyzed in SPSS. Gender, 

Diagnosis, techniques etc. were presented as 
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frequency and percentage. Age was presented as 

mean and SD.  

 

R e s u l t s  
 

Total 112 patients were included in the study. The 

mean age was 45.2+12.1 years. With age range 

between 20 to 60 years of age. There were 96(86%) 

male and 16(14%) female. Typical carcinoid was 

prevailing in young age group while small cell neuro-

endocrine tumor was dominant in older patients.  

Most of the samples were collected using bronchial 

biopsy 86(77%), 18(16%) of the samples were 

collected by CT guided biopsy while 7(6%) were 

collected by ultrasound guided biopsy and 1(1%) by 

surgical resection(Figure: 1) Patients were 

diagnosed as small cell lung carcinoma 96(86%), 

typical carcinoid was the second most common 

diagnosis 10(9%), large cell lung carcinoma was 

4(3.0%) and atypical carcinoid tumor was 2(2%). 

(Table: 1) 

Morphologically Small cell neuroendocrine tumor 

displayed sheets and nests of little oval-to-round 

cells with sparsecytoplasm, apoptoticremains, 

necrosis, recurring mitosis, nuclear molding, 

increased N:C ratio and exquisitely granular 

chromatin The typical carcinoid largely had 

pseudoglandular, organoid and trabecular pattern. 

There were homogenous cells with subtle granular 

nuclear chromatin and inconspicuous nucleoli. 

Necrosis was not observed and mitosis was than 2 

per HPF. There was similar growth pattern in typical 

and atypical carcinoids. They were demarcated by 

the existence of necrosis and/mitosis (2–10 per 10 

HPF). Necrosis observed in 50% atypical carcinoid 

cases. 

The typical carcinoid predominantly had organoid, 

trabecular, and pseudoglandular pattern. Spindling 

of the cells was noted in one case. The cells were 

uniform with finely granular nuclear chromatin and 

inconspicuous nucleoli. Mitosis was <2 per 10 HPF 

and necrosis were not seen. (Figure : 2) 

The sensitivity of the various markers is shown in 

table 2. CD 56 was 91(94.8%) sensitive in small cell 

cancer followed by synaptophysin which was 

87(90.6%) sensitive while 73(76.0%) sensitive was 

chromogranin and TTF1 was 58(60.4%) sensitive. For 

typical carcinoids CD56, Chromogranin, 

Synaptophysin were all 10(100%) sensitive while for 

atypical carcinoids CD56, Chromogranin, 

Synaptophysin and TTF 1 were all 4(100%) sensitive. 

(Table: 2) 

 

Table I:  Distribution of Age & Diagnosis of Biopsy 

(n=112) 

  Frequency 

(%) 

Age Mean+ SD 45.2+12.1 

Gender Male 96(86) 

Female 16(14) 

 

Diagnosis of 

Biopsy 

Small Cell 

Neuroendocrine 

96(86) 

Typical Carcinoid 

Tumor 

10(9.0) 

Atypical tumor 4(3.0) 

Large Cell 

Neuroendocrine 

2(2.0) 

 

 

Table II: Immunohistochemistry of Neuroendocrine 

Tumor (n=112) 

Histopathology IHC Marker Frequency 

(%) 

Small Cell Lung 

Carcinoma 

CD56 91(94.8) 

CHROMOGRANIN 73(76.0) 

SYNAPTOPHYSIN 87(90.6) 

TTF 1 58(60.4) 

Typical Carcinoid CD56 10(100) 

CHROMOGRANIN 10(100) 

SYNAPTOPHYSIN 10(100) 

Atypical Carcinoid CD56 4(100) 

CHROMOGRANIN 4(100) 

SYNAPTOPHYSIN 4(100) 

TTF 1 4(100) 

Large Cell Lung 

Carcinoma 

CD56 2(100) 

CHROMOGRANIN 2(100%) 
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SYNAPTOPHYSIN 2(100%) 

TTF 1 1(50%) 

 

 
                                                                Figure:1 Techniques of Biopsies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Typical Carcinoid a. Sheets of monomorphic cells with uniform nuclei and hyperchromatism showing 

positivity for b. Chromogranin c. Synaptophysin d. CD56  

 

D i s c u s s i o n  

 
Pulmonary neuro-endocrine tumors represent a 

morphologic spectrum of tumors from the well-

differentiated typical carcinoid tumor, to the 

intermediate-grade atypical carcinoid tumor, to the 

high-grade neuro-endocrine carcinomas comprising 

of small-cell carcinoma and large-cell 

neuroendocrine carcinoma. The addition of 

immunohistochemistry in diagnostics is helpful and 

often essential, especially in the classification of 

large-cell neuroendocrine carcinomas.12 CD56 

chromogranin and synaptophysin were 100% 

https://www.sciencedirect.com/topics/medicine-and-dentistry/carcinoid
https://www.sciencedirect.com/topics/medicine-and-dentistry/neuroendocrine-carcinoma
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affirmative in typical carcinoid and atypical 

carcinoid. In small cell cancer CD56, Chromogranin 

and Synaptophysin expression was 94.8%, 76.0% 

and 90.6% respectively. CD56 was more sensitive for 

small cell tumors in typical carcinoid, TTF-1 was 

negative in all cases. In atypical carcinoid 100 % 

cases were positive.  TTF-1 positivity was 60% in 

SCLC. P-63 staining was done for all in all the 96.0 

cases of SCLC , 14 were positive showing squamoid 

component. Napsin-A negativity ruled out 

adenocarcinoma in all cases. 

Pulmonary neuro endocrine tumors constitute 25% 

of all neuro-endocrine cancers.13 There are 20% 

small cell neuro-endocrine tumors, 3.0% are large 

cell tumor, 2.0% and 0.2% are the carcinoids (typical 

and atypical) respectively.14,15 The first two 

delegated as poorly differentiated, and the last two 

grouped as well and intermediate differentiated 

cancers, respectively. Combined, these four 

deviations have been classified as a separate division 

under NETs in   lung tumors classification of WHO 

2015.16  

Furthermore, both types of lung carcinoids are still 

cited as pulmonary carcinoid tumors, while 

elsewhere like gut, the term well-differentiated 

NETs is now being used for them. Studies have 

demonstrated an increasing frequency of carcinoid 

in this century while there is a fall in small cell lung 

cancers diagnosis.17 The carcinomas emerge from 

Kulchitzky cells occurring in the bronchial mucosa. 

There is a substantial predisposition in elderly and 

an increased risk in smokers in small cell and large 

cell tumors as compared to carcinoid tumors.15 The 

mean age in small cell neuro-endocrine tumors 

patients was a decade older with increased male 

prevalence in comparison to carcinoid in the present 

study. CD56, chromogranin and synaptophysin are 

used to certify the NET character.  TTF-1 is 

compulsory to subtype variants of NET, it is fairely 

positive in 70%–90% of SCLC cases.3,12 Unlike 

pulmonary adenocarcinoma, it is not a site-specific 

marker as TTF-1 expression is 20%–80% in of extra 

pulmonary small cell tumor such as gastrointestinal 

tract, cervix, prostate and bladder.18  

Pasala et al identified a Ki67 index mean of 53.9% for 

SCLC, 6.6% for atypical and 1.4% for typical carcinoid 

which is in accordance with this study.19 Ki67 

demarcates large and small cell tumors from 

carcinoid as small cell tumor shows an immense 

proliferative index. It is notably of considerable aid 

in minute biopsies with crushed appearance. It is not 

dependable in discriminating atypical from typical 

carcinoid in minute biopsies. In 2015, pulmonary 

NETs classification by WHO submitted advisement 

on Ki67 labeling index which includes 5% for typical, 

up to 20% for atypical carcinoid and 50 to 100% for 

SCLC.20  Ki67 is not considered as a diagnostic 

benchmark in classification of lung NETs as there 

isn’t sufficient evidence.21 However addition of Ki67 

in IHC panel assists in individualizing treatment by 

oncologist.22  
 

C o n c l u s i o n   
 

SCLC was the predominant pulmonary NET. 

Chromogranin is less sensitive than synaptophysin, 

raised Ki67 and TTF1 demarcates SCLC from 

carcinoid particularly in minute biopsy with 

obscured morphology. 
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