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Purpose: This study was performed to investigate the
clinical features of large cell neuroendocrine carcinomas
(LCNEC).

Materials and Methods: We retrospectively reviewed
the histopathology and clinical information of 37 patients
with LCNEC, diagnosed between June 1992 and May 2002
at the Severance Hospital, and performed immunohis-
tochemical (IHC) staining.

Results: The prevalence of LCNEC among primary lung
cancers was 0.3%, 37 out of 13,012 cases over a 10 year
period. The mean age was 61%12 years old, with 34
(92%) males and 3 (8%) females. 30 patients smoked, with
an average of 42 packs per year. A cough was the most
frequent symptom. The tumor was located at the pe-
riphery of the lung in 24 cases (65%). Among the 30 cases
that underwent surgery, 4 were diagnosed pathological
stage IA, 11 1B, 1 1IB, 13 IlIA and 1 llIB. The 7 clinically
non-operable cases were IlIB in 3, and IV in 4. The positive
rates of CD56, thyroid transcription factor-1 (TTF-1),
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chromogranin A, synaptophysin and 34BE12 for tumor
cells were 88.9, 55.6, 42.1, 31.6 and 21.1%, respectively,
from the IHC staining. The median survival time and 5
year-survival rate were 24 months and 27%, respectively.
The group that underwent surgery had a better prognosis
than those that did not.

Conclusion: The positive rates for the tumor markers
varied, but those of the CD56 and TFT-1 were the highest.
The possibility of LCNEC needs to be evaluated for the
following situations: small cell carcinomas located at the
periphery and not responding chemotherapy, small cell
carcinomas diagnosed by percutaneous needle aspira-
tion, poorly differentiated non-mall cell carcinomas, with
uncertain histologic type, and unclassified neuroendo-
crine tumor, etc. (Cancer Research and Treatment 2003;
35:245-253)

Key Words: Lung neoplasm, Large cell, Carcinoma, Neu-
roendocrine tumor
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Table 1. Frequency of primary lung cancers and surgically resected primary lung cancers by histologic types by 1999 WHO/IASLC

classification

Histologic types

All primary lung ca No. (%)

Surgically resected primary
lung ca No. (%)

Squamous cell carcinoma
Small cell carcinoma
Adenocarcinoma
Bronchioloalveolar cell carcinoma
Large cell carcinoma
Large cell neuroendocrine carcinoma
Basaloid carcinoma
Adenosquamous cell carcinoma
Carcinomas with pleomorphic, sarcomatoid
or sarcomatous elements
Carcinoid
Carcinomas of salivary-gland type
Mucoepidermoid carcinoma
Adenoid cystic carcinoma
Unclassified carcinoma

4,677 (35.9%) 508 (45.4%)

2,565 (19.7%) 14 (1.3%)
4,328 (33.3%) 377 (33.7%)
400 (3.0%) 86 (7.7%)
156 (1.2%) 30 (2.7%)
37 (0.3%) 30 (2.7%)
23 (0.2%) 10 (0.9%)
86 (0.7%) 15 (1.3%)
36 (0.3%) 11 (1.0%)
37 (0.3%) 8 (0.7%)
15 (0.1%) 6 (0.5%)
16 (0.1%) 9 (0.8%)
636 (4.9%) 15 (1.3%)

Total

13,012 (100.0%)

1,119 (100.0%)
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Table 2. Clinical and radiological characteristics

Clinical findings No. (%) Radiological findings No. (%)
Smoking history Mean mass size 4.1x3.4 cm
Smoker 30 (81.1) Mass margin
Non-smoker 3 8.1 Lobulated 31 (83.8)
Unknown 4 (10.8) Spiculated 3 8.1
Smooth 3 (8.1)
Initial symptoms Mass location
Cough 19 (51.4) Central 13 (35.0)
Sputum 13 (35.1) Peripheral 24 (65.0)
Dyspnea 10 (27.0) RUL 13 (35.2)
Chest pain 8 (21.6) RML 127
Hemoptysis 5 (13.5) RLL 7 (18.9)
Pneumonia 3 (8.1) LUL 11 (29.7)
Weight loss 3 8.1 LLL 5 (13.5)
Asymptomatic 6 (16.2) Internal low density 26 (70.3)
Table 3. Malignancy diagnosis of preoperative diagnostic methods
Methods No. Malignancy Dx* No. (%) Other Dx* method (No.) LCNEC" Dx* No.
FOB' 29 15 (51.7) - 3
Visible mass 1 10 (90.9)° op' (1) 3
No visible mass 10 0 (0.0 FNAB** (9), Op’l (€)) 0
TBLB' ' 8 56257 FNAB** (3) 0
FNAB** 21 20 (95.2) op' (1) 2
Pleural biopsy 1 1 (100.0) - 1
Bronchial washing cytology 29 7 (24.1) - 0

*: Diagnosis, " Large cell neuroendocrine carcinoma, k. Fiberoptic bronchoscpoy, %% One case was diagnosed by both FNAB** and FOB' ,

. . . . . T+
f. Operation, **: Fine needle aspiration biopsy,

(83.8%)% 71 wakeh F219) f1X= T4 139135%),
e 2400(65%)01 DL, ol 139(352%) 2 7H W
ket el gedol w2 #5171 9lof A7} A= d
739 26911(70.3%)°] A th(Table 2).
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G4.1%)% 7HE woter, 234 71RANAE AAE &

=
gk 22712 1000, 71 BAH A 2 5ellol A, et A

Aol 1o], T2 Akt 75 1ddlo] et 7]HA] AJE A A
FRARAAE ot o] &l A& 299 F 79d1(24.1%)°1
tH(Table 3).

4l

2) HalsE a2

37l F € A ARWERA HAZFFoE Ak
B 6ll(ARHE 10%)0ll 223, T ol =
o] Wg] Akt 250 (F15k-E 68%)0] L th(Table 4). ™ =2
Speked A F4ES CDs6oll thslo] 88.9%, TTF-101] thto]
55.6%, chromogranin A°ll td}o] 42.1%, synaptophysinol] Tl
slo] 31.6%, 34BE120] alod 21.1% S9] <A o|rHTa-

LI )

: Transbronchial lung biopsy

Table 4. Pathologic findings of LCNEC* confirmed by retrospec-
tive review

Diagnosis No.

Histologic cell types
Initial pre-Op'  Original post-Op’

Op* cases
Squamous cell carcinoma 9 2
scLct 8 6
Adenocarcinoma 1 0
Large cell carcinoma 0 1
LCNEC* 0 18
Basaloid carcinoma 0 2
Atypical carcinoid 0 1
NSCLC® 10 0
Not-confirmed 2 0
Non-Op cases
LCNEC 6
scLct 1 1
Total 37 37

*: Large cell neuroendocrine carcinoma, " Operation, ¥ Small cell
lung cancer, % Non-small cell lung cancer
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Table 5. Results of immunohistochemical stains

Results of CD56 TTF-1 Chromogranin A Synaptophysin 34BE12
THC* stains No. (%) No. (%) No. (%) No. (%) No. (%)
Positive 3+ 10 (55.6) 3 (16.7) 4 (21.1) 0 (0.0 1 (5.3)
2+ 4 (22.2) 3 (16.7) 2 (10.5) 2 (10.5) 2 (10.5)
1+ 2 (11.1) 4 (222) 2 (10.5) 4 2L1) 1 (5.3)
Total 16 (88.9) 10 (55.6) 8 (42.1) 6 (31.6) 4 (21.1)
Negative 2 (11.1) 8 (44.4) 11 (57.9) 13 (68.4) 15 (78.9)
Total No. (%) 18 (100) 18 (100) 19 (100) 19 (100) 19 (100)

*: Immunohistochemical, negative: <5%, 1+, mild: <20%, 2+, moderate: 20 ~50%, 3+, strong reaction: >50% of tumor cells positive

Table 6. Treatment modalities

Treatment modality N°=~ (37;)
Op*+CTX +RTX 10 (27.0)
Op*+CTX 10 (27.0)
Op*+RTx" 2 (54)
Op* only 8 (21.6)
CTX only 2 (5.4)
CTX +RTX 2 (54)
No-treatment 3 (8.2

*: Operation, " Chemotherapy, ' Radiotherapy
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Fig. 1. Five-year survival and treatment modalities of pulmonary
large cell neuroendocrine carcinomas. The median survival
time and overall 5 year-survival rate were 24 months and
27%, respectively. The survivals in the operable groups
were superior to those in the inoperable groups (by
Kaplan-Meier method).
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Fig. 2. Five-year survival and stages of pulmonary large cell neuro-
endocrine carcinomas. The 5-year survivals in relation to
the two stage groups seemed to be different from the other
groups, but this was not statistically significant due to too
many censored points and a small sample size.
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Table 7. Comparisons of clinical features of large cell neuroendocrine carcinoma in literatures

Durations . Mean age Smoker IHC* stains

Author (year) No. M:-F (Min~Mg;x) No. (%) (Positivity %)
Skuladottir et al (15) 1978 ~1997 50 29 : 21 64 NR' NR'
Iyoda et al (16) 1969~ 1999 50 42:8 64 (38~82) NR' NR'
Mazieres et al (17) 1996 ~2000 18 18:0 63 (49~78) 17 (94.4) cha' (100, Syp' (83),

NCAM (73)

Jiang et al (18) 1982~ 1995 2 19:3 63 (51~77) NR' ChA (54), NCAM”(73)
Garcia-Yuste et al (19) 1980~ 1997 2 17:5 67 (47~70) NR' ChA & Syn' (NR")
Rusch et al (20) 1984 ~ 1994 4 2022 66 (36~76) 37 (88.1) NR'
Dresler et al (21) 1986 ~ 1995 40 2218 66 (29~83) NR' NR'
Present study 1992 ~2002 37 34:3 61 (27~82) 30 (80.1) chAt (42), syp' (32),

CD56 (89), TTE-1** (56)

. . +
*. Immunohostochemical stain, : Not reported,
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Table 8. Comparisons of treatment outcome of large cell neuroendocrine carcinoma
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Author

Stage

Treatment modality

S-year survival

Travis et al (13)

Skuladottir et al (15)

Iyoda et al (16)

Mazieres et al (17)

Jiang et al (18)

Garcia-Yuste et al (19)

Rusch et al (21)

Dresler et al (21)

Present study

NR*

Local 20%, Regional 26%,
Distant 40%, NR* 14%

IA 11, IB 12, TIA 1, IIB 3,
IIA 15, B 8

IB 8, IIB 8, IIIA 2

I10, II 2, TIIA 9, IIIB 1

NO 13, N1 5, N2 4

I 11, 1 6, A 20, IIIB 2, IV 1

125, 1A 2, 1IB 5, TNIA 5, IV 3

IA 4, IB 11, IIB 1, IIIA 13,
IIB 4, IV 4

NR*

NR*
+ ¥ + §
op' +CTx' 22/50, Op' +RTx' 7/50

Op +CTx' 13/18, Op' +RTx' 4/18

Op' only 11/22, Op' +CTx" 3/22,
Op +RTx' 822

Op' only 10/22, Op' +CTx' or RTxX' or both 12/22

Op' only 27/42, Op' +CTx' 8/42,
Op +RTx' 8/42

Op only 19/40, Op +CTX 12/40
Op +RTx 3/40, Op +CTx' +RTx" 5/40,
CTx only 1/40

Op only 8/37, Op +CTx' 10 Op +RTx 2/317,
Op +CTX +RTx 10/37, CTX only 2/37,
cTx" +RTx 2/37, No Tx' 3/37

27.0%

15.0%

35.3%

poor

44.8%

20.8%

28%

13.0%

27.0%

*: Not reported, " Operation, ' Chemotherapy, 5, Radiotherapy,

T. Treatment
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