
Paragangliomas are un com mon tu mors aris ing
from paraganglionic tis sue dis persed from the

base of skull to the pel vic di a phragm.1 These tu mors
pro duce symp toms by se cret ing cate chol amines or by
lo cal tu mor ex pan sion. They can be also part of sev -
eral he red i tary dis or ders.2 These tu mors have been re -
ported in a va ri ety of un com mon lo ca tions, in clud ing
the lung pa ren chyma. Here, we re port a case of pri -
mary pul mo nary paraganglioma in a 46-year-old man. 
We also high light the thor ough eval u a tion for other
oc cult tu mors with em pha sis on new meth ods of top o -
graphic di ag no sis of paraganglioma.

Case Re port

A 46-year-old man com plained of cough and yel -
low ish spu tum for 2 months. A chest ra dio graph and

com puted to mog ra phy (CT) of the chest at a com mu nity
hos pi tal dis closed a mass, mea sur ing 4.5 × 4 × 4.5 cm3,
in the su pe rior seg ment of the right lower lobe (RLL) of
the lung near the hi lum (Fig. 1). Bronchoscopic ex am i -
na tion dis closed a polypoid mass ob struct ing the su pe -
rior seg men tal bron chus of RLL. Endobronchial bi opsy
re vealed poorly dif fer en ti ated adenocarcinoma.

The pa tient was trans ferred to our chest clinic for
fur ther eval u a tion in June 1998. His past med i cal and
fam ily his tory were un re mark able. He was an en gi -
neer with out smok ing habit. On ex am i na tion, his vi tal
signs were sta ble. His chest ex panded sym met ri cally
with clear breath ing sound. A hemogram and blood
bio chem is try val ues were all within nor mal lim its. A
whole-body bone scan re vealed no ab nor mal fo cal
area of in creased up take of ra dio ac tiv ity. There was
no or ganic le sion in the brain CT scan. The pa tient un -
der went a RLL lobectomy with bronchoplasty and

Chi nese Med i cal Jour nal (Tai pei) 2002;65:446-449

Case Re port

Pri mary Pul mo nary Paraganglioma

Li-Han Hsu1

Mei-Hua Tsou2

Dong-Ling You3

Wen-Hu Hsu4

 
1Di vi sion of Pul mo nary and Crit i cal Care
Med i cine,

2De part ment of Pa thol ogy,
3De part ment of Nu clear Med i cine, Sun
Yat-Sen Can cer Cen ter Hos pi tal, Tai pei; and

4Di vi sion of Tho racic Sur gery, Tai pei Vet erans 
Gen eral Hos pi tal, Tai pei, Tai wan, R.O.C.

Key Words
metaiodobenzylguanidine scintigraphy;
paraganglioma;
pul mo nary neo plasm

We de scribe a 46-year-old man with a mass in the lower lobe of the right
lung. The tu mor was ini tially sus pected to be a poorly dif fer en ti ated
adenocarcinoma af ter endobronchial bi opsy. Sub se quently, a right lower
lobectomy was per formed, and a paraganglioma was di ag nosed
histologically. Using whole-body CT scan and metaiodobenzylguanidine
(MIBG) scintigraphy, we ex cluded the in volve ment of other or gans. No
ev i dence of re cur rence or me tas ta sis was found dur ing the fol low-up pe -
riod of 3 years. Pri mary pul mo nary paragangliomas are very un com mon
tu mors. Lit er a ture rel e vant to this dis ease en tity is dis cussed.
[Chin Med J (Tai pei) 2002;65:446-449]

Re ceived: August 2, 2001.  Ac cepted: May 2, 2002.
Cor re spon dence to: Li-Han Hsu, MD, Di vi sion of Pul mo nary and Crit i cal Care Med i cine, Sun Yat-Sen Can cer Cen ter Hos pi tal, 125
Lih-Der Road, Tai pei 112, Tai wan. Tel: +886-2-2897-0011 ext. 1700; Fax: +886-2-2897-2233; E-mail: lhhsu@mail.kfcc.org.tw



rad i cal lymph node dis sec tion on July 3, 1998.
A well-circumscribed soft brown ish tu mor, mea -

sur ing 5.5 × 3.5 × 3.5 cm3, with 1 cm from the bron chial 
re sec tion mar gin was found. Grossly, the tu mor was fri -
a ble and sharply de mar cated from sur round ing lung pa -
ren chyma with out in va sion of the vis ceral pleura.
There were sev eral en larged lymph nodes, soft and
black to gray-colored, over the right interlobar, hilar,
subcarinal, and paratracheal re gions. On patho log i cal
ex am i na tion, the tu mor was com posed of ovoid cells
with char ac ter is ti cally gran u lar amphophilic to ba so -
philic cy to plasm (Fig. 2). The nu clei were round to
ovoid with salt and pep per-type chromatin pat tern.

There were gi ant tu mor cells with intranuclear in clu -
sions. The tu mor cells were ar ranged in char ac ter is tic
nests sep a rated by del i cate fibrovascular septa. Char -
ac ter is tic neuroendocrine pat terns with the api cal
gran u lar cy to plasm to wards the cap il lar ies rather than
into the glan du lar lu men were also noted. Some tu mor 
cells showed brown ish pig ments sug ges tive of
lipochrome pig ments or neuromelanin pig ments. All
resected lymph nodes were free of tu mor.
Immunohistochemistry dem on strated an in tense cy to -
plas mic stain ing re ac tion for synaptophysin and
S-100 pro tein-reactive sustentacular cells. A stain ing
pat tern for neu ron-specific enolase was also pres ent.
Stainings for mucicarmine, carcinoembryonic an ti gen
(CEA) and cytokeratin were neg a tive. The find ings
were con sis tent with paraganglioma.

In the fol low ing eval u a tion, there was no vis i ble
mass le sion in the whole-body CT scan im ag ing. The
24-hr urine vanillylmandelic acid was 6.54 mg (nor -
mal range: 1.0-7.5 mg). The pa tient had an un event ful
re cov ery. There has been no re cur rence or me tas ta sis
dur ing the sub se quent 3 years. In the in terim,
metaiodobenzylguanidine (MIBG) scintigraphy was
done on May 14, 1999, which did not find any I131-
 MIBG avid le sion in the whole-body sur vey (Fig. 3).
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Fig. 1. Chest CT scan show ing a well-circumscribed mass
with inhomogenous den sity and rel a tively low
vascularity.

Fig. 2. Nesting ovoid cells sep a rated by del i cate fibrovascular
septa are char ac ter is tic for paraganglioma. (H & E;
orig i nal mag ni fi ca tion, × 200).

Fig. 3. The I131-MIBG scintigraphy at 48 hr af ter in jec tion
of 1 mCi of agent re vealed no ab nor mal fo cal area
of up take in the whole-body sur vey.



Dis cus sion

Intrathoracic paragangliomas are in fre quent tu -
mors. Most of them are lo cated in the mediastinum,
orig i nat ing from aorticopulmonary paraganglia or
paravertebral sym pa thetic chains.3 In the lung, the
so-called “mul ti ple min ute chemodectomas” are more 
fre quent than pri mary pul mo nary paragangliomas.
The for mer are found in ap prox i mately 3% of au top -
sies and oc cur fre quently in as so ci a tion with chronic
lung dis eases. They are be lieved to orig i nate from ei -
ther mus cle cells or cells strongly re sem bling
meningoendothelial cells and be stim u lated by
ischemia. Pri mary pul mo nary paragangliomas are
very rare. The ma jor ity of them orig i nate from the
glomera in re la tion to the pul mo nary ves sels and
nerves. Most are closely as so ci ated with the pul mo -
nary ar ter ies. Some au thors have used this as cri te ria
for di ag no sis. Ac cord ing to the WHO clas si fi ca tion,
they are tu mors be long ing to the group of para sym pa -
thetic (non-chromaffin) branchiomeric paragangliomas, 
for merly also known as chemodectomas.4

Since the first case of pri mary pul mo nary
paraganglioma de scribed by Heppleston in 1958, only 
23 cases have been de scribed.5,6 It is fe male-
 predominated and usu ally pre sented as an asymp tom -
atic, subpleural pul mo nary nod ule. Cy to logically, it is
dif fi cult to dif fer en ti ate from bron chial carcinoid by
the mor pho log i cal fea tures. Endobronchial bi opsy was
done in our pa tient at the pri mary hos pi tal. On mi cro -
scopic ex am i na tion, po lyg o nal neo plas tic cells or ga -
nized into cords, nests, and sheets with oc ca sional
acinar con fig u ra tion were found. He was first di ag -
nosed to have poorly dif fer en ti ated adenocarcinoma. De -
fin i tive di ag no sis was made af ter sur gi cal ex plo ra tion. 
The char ac ter is tic cell nests sur rounded by a del i cate
vas cu lar stroma (“Zellballen” pat tern) sup ported the
di ag no sis. In fact, from pre vi ous re ports, it is very dif -
fi cult, even im pos si ble, to dif fer en ti ate be tween
paraganglioma and carcinoid tu mor in the lung. The
mor pho log i cal fea tures are not ab so lutely spe cific for
paragangliomas as carcinoids, in clud ing bron chial
carcinoids, may show a sim i lar ap pear ance. The
demonstration of S-100 pro tein-reactive sustentacular
cells, how ever, sup ports the di ag no sis; al though the

pres ence of these cells has been dem on strated in some 
bron chial carcinoid tu mors, they seem to have a more
spo radic or in con stant dis tri bu tion. There is also no
con sis tent ten dency for immunoreactivity of the chief
cells help ful in the dif fer en ti a tion. Skodt et al. pro -
posed that fo cally pos i tive cytokeratin re ac tiv ity in the 
pri mary pul mo nary paraganglioma was in ac cor dance 
with the embryogenesis of paraganglionic cells.6 On
the con trary, we did not have sim i lar find ing in our pa -
tient. In fact, the neg a tive find ing was used by oth ers
to dif fer en ti ate from the carcinoid tu mors.7

Pul mo nary paragangliomas are mostly be nign.
Only 3 ma lig nant cases have been re ported. Dis tinc -
tion be tween be nign and ma lig nant paragangliomas is
dif fi cult on a purely morphologic ba sis. It has been
made by ex am in ing the be hav ior of me tas ta sis to re -
gional lymph nodes.8 By con trast with mediastinal
paragangliomas, pul mo nary paragangliomas have a
better prog no sis. The for mer usu ally pre clude a com -
plete ex ci sion due to their in ti mate re la tion to the great 
ves sels, their rich vas cu lar sup ply, and the neo plas tic
in va sion of vi tal or gans in the mediastinum.

Re cently, the in tro duc tion of MIBG scintigraphy
and mag netic res o nance (MR) im ag ing has pro vided
new in sights into paragangliomas and has tre men -
dously changed the top o graphic di ag no sis of
paragangliomas.9,10 The for mer has been found to
be ac cu rate in the lo cal iza tion of func tion ing
paragangliomas, es pe cially at ex tra-adrenal sites.
Con sid er ation was even given to the ther a peu tic po -
ten tial of I131-MIBG-targeted ra dio ther apy in neu ral
crest tu mors.11 No ab nor mal MIBG up take site was
found in our pa tient post op er a tively us ing this tech -
nique. We did cheaper whole-body CT scan im ag ing
rather than MR im ag ing to seek other tu mors that did
not take up MIBG. The re sult was also neg a tive.
Adrian et al. pro posed that the lat ter has the ad van -
tages of a higher spa tial res o lu tion, not in volv ing ion -
iz ing ra di a tion and not be ing ham pered by med i ca tion
as in the case of MIBG scintigraphy. 9

Pri mary pul mo nary paraganglioma usu ally
pres ents as a sol i tary, pe riph eral asymp tom atic
nonfunctioning mass in the lung pa ren chyma. Our pa -
tient had a much more un com mon dis ease pro cess
com pris ing parenchymal and air way com po nents.12

448     Li-Han Hsu, et al. Chi nese Med i cal Jour nal (Tai pei)  Vol. 65  No. 9



The endobronchial le sion with ob struc tion ac counts
for his ini tial man i fes ta tion of cough with pu ru lent
spu tum. The prog no sis was de ter mined by the ten -
dency of neigh bor ing lymph node in va sion. Com plete 
re sec tion pre dicted a fa vor able out come.
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