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The au thors pres ent an ex tremely rare case of en do -

crine cell hy per pla sia, nu mer ous tumorlets and atyp i cal

carcinoid sit u ated in the left in fe rior pul mo nary lobe of

a 34-year old woman. 

In tro duc tion

In their clas si fi ca tion of pul mo nary and pleu ral tu mors,

Travis et al. [9] re gard en do crine cell hy per pla sia in the lung

as a sep a rate en tity (dif fuse id io pathic pul mo nary neuro -

endocrine cell hy per pla sia – DIPNECH). These dis eases are,

how ever, very rare and they dif fer from dis sem i nated small

tu mors com posed of neuroendocrine cells – the so-called

tumorlets – that usu ally ac com pany chronic dis ease pro cesses

as so ci ated with bron chial ob struc tion [7, 8]. Also carcinoids

and en do crine car ci no mas con sti tute a sep a rate group of neo -

plas tic dis eases. The is sue of their in ter re la tion re mains an

open ques tion. The de vel op ment of neuroendo crine cell hy -

per pla sia in the lung, con com i tant with nu mer ous tumorlets

and an atyp i cal carcinoid with metastases into the lymph

nodes is an un usual com bi na tion of pro cesses as so ci ated with

the pul mo nary neuro endo crine sys tem; such a com bi na tion of

le sions is de scribed in the pres ent re port.

A Case De scrip tion 

A 34-year old fe male clerk, clin i cally asymp tom atic, had

had a chest X-ray per formed when plan ning to start em ploy -

ment in an other com pany. The X-ray dem on strated a tu mor,

2cm in di am e ter, sit u ated in the left in fe rior pul mo nary lobe.

Com puted to mog ra phy re vealed a tu mor, 2.5×2cm in size, sit -

u ated in the pos te rior basal seg ment (SX) of the left lung; the

mass was char ac ter ized by var ied den sity (30–50u.H) and was 

not en hanced fol low ing con trast ad min is tra tion (Fig. 1). Spi -

rometry and bron chos copy, as well as spu tum cy tol ogy failed

to dis close any ab nor mal i ties. In April 2003, at the tho racic

sur gery ward in Zakopane, the pa tient was sub jected to

a pe ri ph eral segmentectomy (the lat eral and pos te rior basal

seg ments – SIX and SX); the resected frag ment of the lobe in -

cluded a blue-red dish le sion that was mac ro scop i cally de fined 

as an arteriovenous anas to mo sis and the pro ce dure was com -

pleted. The intraoperative ma te rial was em bed ded in par af fin

blocks, the re main ing tis sue was fixed in for ma lin and both

were sub se quently re ferred for con sul ta tion to the Chair of

Pathomorphology, Collegium Medicum, Jagiello nian Uni ver -

sity, Cra cow (No. 1513318). In ad di tion to rou tine tests, the

ma te rial was used in immunohistochemical re ac tions for chro-

 mo gra nin, synaptophysin, bombesin, ACTH and calcitonin. 

His tol ogy re vealed fairly nu mer ous neuroendocrine cell

tumorlets that were pres ent in the walls and lu men of the small 

bron chi, at times com pletely fill ing the bron chi oles (Figs. 2

and 3), in ad di tion to small, pedunculated and at tached to the

walls pap il lary foci of neuroendocrine cell hy per pla sia scat -

tered pe riph er ally in the al ve oli, al ve o lar ducts and re spi ra tory

bron chi oles (Figs. 4 and 5). These pap il lary hyperplastic le -
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Fig. 1. A chest CT scan of the tu mor sit u ated in the left lung. 



sions were less nu mer ous in the pe riph eral lung seg ments, but

at times they pen e trated as far as the pleura. Since the le sions,

mostly in the form of tumorlets, ex tended to the mar gin of the

resected tis sue, and the re peated chest X-ray con firmed the

pres ence of a lung tu mor, in June 2003, the pro ce dure was re -

peated, with the re sec tion in volv ing the en tire in fe rior pul mo -

nary lobe com plete with the tu mor, as well as the hilar and

media stinal lymph nodes. His tol ogy (No. 1515642) re vealed

a tu mor, 2cm in di am e ter, whose struc ture was pre dom i nantly

that of atyp i cal solid carcinoid, with a mi cro scop i cally con -

firmed pres ence of up to three mi totic fig ures per 10 hpf

(Fig. 6). Cen trally within the tu mor, a ne crotic re gion was

seen, most likely as so ci ated with the ear lier sur gi cal pro ce -

dure. In 1/10 hilar nodes and 3/7 mediastinal nodes carcinoid

metastases were noted. Post op er a tively, the pa tient has been

do ing fairly well, dem on strat ing tran sient signs of brachial

plexus pa re sis. She was placed on che mo ther apy and by Jan u -

ary 2004, she had re ceived 6 cy cles (carboplatin + wepeside);

at pres ent, she is fol lowed up by an oncologist. The pa tient has 

no symp toms of the dis ease; im ag ing meth ods (X-ray and CT) 

do not con firm any re lapses.
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Fig. 2. Tu mor-like growths of hyperplastic neuroendocrine cells fill ing the

lu men of ma jor bron chi and bron chi oles. HE.

Fig. 3. Small, ap par ently loosely po si tioned, pap il lary-like struc tures com -

posed mainly of neuroendocrine cells sit u ated in lung seg ments pe riph eral

in re la tion to the carcinoid. HE.

Fig. 4. Larger pap il lary-like struc tures and small neuroendocrine cell clus -

ters in the ter mi nal and re spi ra tory bronchiolar lu men. HE.

Fig. 5. Pap il lary-like struc tures with sparse stroma at tached to the wall;

note also iso lated clus ters of sev eral neuroendocrine cells sit u ated on the

walls of the air struc tures – high mag ni fi ca tion. HE.

Fig. 6. A solid struc ture of the carcinoid, with mi totic fig ures seen in the

cen tral part. HE.



In immunohistochemistry, carcinoid cells were pos i tive

for chromogranin and synaptophysin, the ma jor ity was pos i -

tive for bombesin (gas tric re leas ing fac tor), and less nu mer ous 

cells showed a pos i tive re ac tion to ACTH and calcitonin. The

hyper plastic cells within the pul mo nary al ve oli and bron chi -

oles showed sim i lar re ac tions.

Dis cus sion 

The neuroendocrine Kulchitsky cells are abun dant in the

neo na tal pe riod, both within the walls of large bron chi, where

they form small clus ters, and in small bron chi as iso lated cells

scat tered among ep i the lial cells. Their role is most likely as so -

ci ated with the ini ti a tion of the re spi ra tory func tion in the

postnatal pe riod. Hy per pla sia of these cells has been noted in

in di vid u als in hab it ing high al ti tude dwell ings or in moun tain

climb ers and this phe nom e non is be lieved to re sult from ad ap -

ta tion to ox y gen de fi ciency [1]. The sub stances pro duced by

these cells ex ert a lo cal auto crine and paracrine ef fect on ep i -

the lial cells, fibroblasts and mus cle cells and may be as so ci -

ated with the pathoge nesis of var i ous pro cesses oc cur ring in

the lungs. In the de scribed case, the sit u a tion was dif fer ent and 

we found no pro cesses within the stroma of the lung that nor -

mally oc cur con com i tantly with tumorlets or neuroendo crine

cell hy per pla sia. This find ing sup ports the hy poth e sis propo-

s ed by Aguayo et al. [1] that neuroendocrine cell hy per pla sia

may pre cede other pro cesses in the lungs, mainly of in flam -

ma tory-fi brous char ac ter, as an ef fect of their para crine secre -

tion. Sim i lar con clu sions were also reached by Armas et al. [2]. 

Tumorlets, de scribed for the first time by Whitwell in

1955, con sti tute small clus ters of neuroendocrine cells sit u ated

in the walls of ma jor bron chi, usu ally as so ci ated with their par -

tial ob struc tion and fi bro sis de vel op ing in the vi cin ity; such

clus ters are in ci den tally found in resected sam ples of pul mo -

nary tis sue. They are termed “micro car cinoids”, but their as so -

ci a tion with bron chial carcinoids, both sit u ated cen trally or

pe riph er ally, is un clear. Tumorlets as a rule are small, be low

1cm in di am e ter (3–5mm) and mul ti ple. In iso lated cases, they

may metastasize to re gional lymph nodes [5]. Ac cord ing to [6,

9], up to 76% of pe riph eral pul mo nary tis sue sam ples an a lyzed

fol low ing the re sec tion of pe riph eral carcinoids dem on strate

neuroendocrine cell hy per pla sia, but to-date it has not been de -

ter mined whether this phe nom e non rep re sents a re ac tion to the

pres ence of a tu mor or whether it should be re garded as a pre -

neoplastic state.

While pon der ing on the eti ol ogy of dif fuse id io pathic pul -

mo nary neuroendocrine cell hy per pla sia (DIPNECH), Co hen

et al. [4] dem on strated a high ex pres sion rate of neu tral

endopeptidase, what was con trary to the pre lim i nary the sis

pro posed by these au thors, stat ing that the hy per pla sia may re -

sult from low endopeptidase ac tiv ity and a fail ure of bombesin 

and other pep tides to break down, lead ing in con se quence to

their in ten si fied autocrine and paracrine ac tiv ity. In neuro -

endocrine can cers of the lungs, a low level of this neu tral

endopeptidase was pre vi ously ob served [3]. 

In the pre sented case, neuroendocrine cell hy per pla sia re -

sult ing in the for ma tion of pap il lary-like struc tures, might to

a degree be as so ci ated with bron chial ob struc tion due to the

carcinoid in creas ing in size and nar row ing the bron chial lu -

men. Yet, a con gen i tal mal for ma tion of the pul mo nary neuro -

endocrine sys tem is more likely in this pa tient. The hy poth e sis 

pre sented by Armas et al. [2] of a dis sem i na tion of atyp i cal

carcinoid, sim i larly to the pro cess oc cur ring in the case of

bronchioalveolar car ci noma, is less likely. All the pre sented

le sions oc cur ring to gether con sti tute a rare and ex cep tional

case, what has been con firmed by nu mer ous Eu ro pean spe -

cial ists in lung pa thol ogy who have been asked to eval u ate the

case (Ph. Hasleton, H. Pop per, F. Galateau-Salle and oth ers). 

In view of the carcinoid metastasizing into the lymph

nodes, de spite the che mo ther apy, the prog no sis in our pa -

tient is rather poor, but the fol low-up af ter the pro ce dure is

too short to al low for any firm con clu sions.
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