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CaseReport

Primary Pulmonary Paraganglioma
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We de scribe a 46-year-old man with amassin the lower [obe of the right
lung. The tumor was initially suspected to be a poorly differentiated
adenocarcinomaaf ter endobronchial bi opsy. Sub se quently, aright lower
lobectomy was performed, and a paraganglioma was diagnosed

histologically. Using whole-body CT scan and metai odobenzylguanidine
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(MIBG) scintigraphy, we ex cluded thein volve ment of other or gans. No
evi denceof recur renceor metastasiswasfound dur ingthefol low-up pe-
riod of 3years. Pri mary pul mo nary paragangliomasarevery un common
tumors. Liter aturerel evanttothisdiseaseentityisdiscussed.

[Chin Med J (Taipei) 2002;65:446-449]

aragangliomas are uncommon tumors arising

from paraganglionic tis sue dis persed from the
base of skull tothepel vic di aphragm.' Thesetu mors
producesymptomsby secreting catechol aminesor by
lo cal tu mor ex pan sion. They can be also part of sev-
eral hereditary disorders? These tu mors have been re-
portedinavari ety of uncommonlocations,including
the lung paren chyma. Here, we re port a case of pri-
mary pul mo nary paragangliomain a46-year-old man.
Wealso highlight thethor ough eval uationfor other
occulttumorswithem phasison new meth odsof topo
graphicdi agnosisof paraganglioma.

Case Report

A 46-year-old man com plained of cough and yel-
low ish sputum for 2 months. A chest radio graph and

com putedtomography (CT) of thechest at acommunity
hospi ta disclosedamass, measuring4.5” 4~ 4.5 o,
inthesu perior seg ment of theright lower lobe (RLL) of
thelung near the hi lum (Fig. 1). Bronchoscopic ex ami-
nation disclosed apolypoid massob struct ing the su pe-
rior seg mental bron chusof RLL. Endobronchia bi opsy
reved edpoorly dif ferenti atedadenocarcinoma

The patient wastransferred to our chest clinic for
further eval uationinJune1998. Hispast medi cal and
family history wereunremark able. Hewasan en gi-
neer without smok inghabit. Onexami nation, hisvi tal
signs were stable. Hischest ex panded symmetri cally
with clear breath ing sound. A hemogram and blood
biochemistry val uesweredl withinnor mal limits. A
whole-body bone scan revealed no abnormal focal
areaof increased uptakeof radioactivity. Therewas
noor ganiclesioninthebrain CT scan. Thepatient un-
der went a RLL lobectomy with bronchoplasty and
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Fig. 1. Chest CT scan show ing awell-circumscribed mass
with inhomogenous density and relatively low

vascularity.
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Fig. 2. Nestingovoidcedlsseparated by del i catefibrovascular
septaarechar acter isticfor paraganglioma. (H & E;
original magnification,” 200).

radi cal lymphnodedissectiononJuly 3, 1998.

A well-circumscribed soft brown ish tu mor, mea
suring5.5” 35" 3.5cm?, with1cmfromthebronchia
resectionmar ginwasfound. Grossly, thetu mor wasfri-
ableand sharply demar cated fromsur roundinglung pa
renchyma without invasion of the viscera pleura
There were severa enlarged lymph nodes, soft and
black to gray-colored, over the right interlobar, hilar,
subcarinal, and paratracheal regions. Onpathologi ca
exami nation, thetumor wascom posed of ovoidcells
withchar acteristi caly granular amphophilictobaso
philic cy to plasm (Fig. 2). The nu clei wereround to
ovoid with salt and pepper-type chromatin pattern.
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Fig. 3. The™®-MIBG scintigraphy at 48 hr af terinjection
of 1 mCi of agent revealed no ab nor mal fo cal area
of uptakeinthewhole-body sur vey.

Thereweregi ant tu mor cellswith intranuclear in clu-
sions. Thetumor cellswerear rangedinchar acteristic
nestsseparatedby del i cate fibrovascular septa. Char-
acteristic neuroendocrine patterns with the apical
granularcytoplasmtowardsthecapil lariesrather than
intotheglandular lumenwereal so noted. Sometumor
cells showed brownish pigments suggestive of
lipochrome pig ments or neuromelanin pig ments. All
resected lymph nodes were free of tumor.
Immunohistochemistry demonstratedanintensecy to-
plasmic staining reaction for synaptophysin and
S-100 pro tein-reactive sustentacular cells. A staining
pat tern for neu ron-specific enolase was also present.
Stainingsfor mucicarmine, carcinoembryonic anti gen
(CEA) and cytokeratin wereneg ative. Thefindings
wereconsistent with paraganglioma.

In the fol lowingeval uation, therewasnovisi ble
masslesioninthewhole-body CT scanimaging. The
24-hr urine vanillylmandelic acid was 6.54 mg (nor-
mal range: 1.0-7.5mg). The patient had an un event ful
recov ery. Therehasbeennorecur renceor metastasis
during the subsequent 3 years. In the interim,
metai odobenzylguanidine (MIBG) scintigraphy was
done on May 14, 1999, which did not find any 13-

MIBG avidlesioninthewhole-body sur vey (Fig. 3).
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Discussion

Intrathoracic paragangliomas are infrequent tu
mors. Most of them are lo cated in the mediastinum,
originating from aorticopulmonary paraganglia or
paravertebral sympathetic chains.® In the lung, the
so-called* mul ti pleminutechemodectomas’ aremore
frequent than primary pulmonary paragangliomas.
Thefor mer arefound in ap prox i mately 3% of au top-
siesand oc cur frequently inasso ci ationwith chronic
lung diseases. They arebelievedto origi natefrom ei-
ther muscle cells or cells strongly resembling
meningoendothelial cells and be stimulated by
ischemia. Primary pulmonary paragangliomas are
very rare. The major ity of themorigi natefromthe
glomera in relation to the pulmonary vessels and
nerves. Most areclosely asso ci ated with the pul mo-
nary ar teries. Someauthorshaveusedthisascri teria
for diagnosis.AccordingtotheWHOclassi fi cation,
they aretumorsbelongingtothegroup of parasym pa
thetic (non-chromaffin) branchiomeric paragangliomeas,
for merly also known as chemodectomas?*

Since the first case of primary pulmonary
paragangliomade scribed by Hepplestonin 1958, only
23 cases have been described.”® It is female-
predominated and usu aly pre sented asan asymp tom:
atic, subpleura pul monary nodule. Cytologicaly,itis
dif fi culttodif fer enti atefrombronchial carcinoid by
themor phologi cal features. Endobronchia bi opsy was
donein our patient at the pri mary hospi tal. Onmi cro-
scopicexami nation, polygonal neoplasticcellsorga
nized into cords, nests, and sheets with occasional
acinar configurationwerefound. Hewasfirst di ag
nosedto havepoorly dif fer enti ated adenocarcinoma. De-
finitivedi agnos swasmadeaf ter sur gi cal ex ploration.
Thechar acteristiccell nestssur rounded by adel i cate
vascular stroma(“ Zellballen” pat tern) sup ported the
di agnosis. Infact, fromprevi ousreports, itisvery dif-
ficult, even impossible, to differentiate between
paraganglioma and carcinoid tu mor inthelung. The
mor phologi cal featuresarenotabsolutely specificfor
paragangliomas as carcinoids, including bronchial
carcinoids, may show a similar appearance. The
demonstration of S-100 pro tein-reactive sustentacul ar
cells, how ever, sup portsthedi ag nosis; a thoughthe

presence of these cellshasbeen dem on strated in some
bron chia carcinoid tu mors, they seemto haveamore
sporadicorinconstantdistri bution. Thereisalsono
consistent ten dency for immunoreactivity of the chief

cellshelpful inthedif fer enti ation. Skodtet al. pro-

posedthat focally posi tivecytokeratinreactivity inthe
pri mary pul mo nary paragangliomawasinac cor dance
with the embryogenesis of paraganglionic cells® On
thecontrary, wedid not havesimi lar findinginour pa

tient. Infact, the neg ativefind ing was used by oth ers
todif ferenti atefromthecarcinoidtumors.’

Pulmonary paragangliomas are mostly benign.
Only 3 malig nant cases have been re ported. Distinc-
tion between benignand malig nant paragangliomasis
dif fi cult on apurely morphologic basis. It hasbeen
madeby ex aminingthebehavior of metastasistore
gional lymph nodes.® By contrast with mediastinal
paragangliomas, pul mo nary paragangliomashavea
better prognosis. Thefor mer usu ally precludeacom-
pleteex ci sonduetotheirinti materelationtothegreat
vessdals, theirrichvascular supply, andtheneoplastic
invasionof vi tal or gansinthemediastinum.

Recently, theintroductionof MIBG scintigraphy
andmag neticresonance(MR) imaging hasprovided
new in sightsinto paragangliomas and has tre men-
dously changed the topographic diagnosis of
paragangliomas.®° The for mer has been found to
be accurate in the localization of functioning
paragangliomas, especially at extra-adrenal sites.
Consider ationwaseven giventothether apeutic po-
tential of 1'3-M|BG-targetedradiother apy inneural
cresttumors.®t No ab nor mal MIBG up takesitewas
foundin our patient post op er atively usingthistech-
nique. We did cheaper whole-body CT scanimaging
rather than MR im ag ing to seek other tumorsthat did
not take up MIBG. The result was also negative.
Adrian et al. pro posed that the lat ter hasthe ad van-
tagesof ahigher spatial resolution, notinvolvingion
izingradi ationandnot beinghamperedby medi cation
asin the case of MIBG scintigraphy.®

Primary pulmonary paraganglioma usually
presents as a solitary, peripheral asymptomatic
nonfunctioning massinthelung paren chyma. Our pa-
tient had a much more uncommon disease process
com prising parenchymal andair way com ponents.*
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Theendobronchial lesionwith ob struction ac counts
for hisini tial mani festation of coughwith purulent
spu tum. The prog no siswas deter mined by theten
dency of neighbor inglymphnodeinvasion. Complete
resectionpredictedafavor ableoutcome.

References

1 FonsecaV, Bouloux PM. Pheochromocytomaand paraganglioma.
Baillieres Clin Endocrinol Metab 1993;7:509-44.

2 Carney JA. Thetriad of gastric epithel oid |eiomyosarcoma,
pulmonary chondroma and functioning extra-adrenal
paraganglioma: a five-year review. Medicine 1983;62:
159-609.

3. OdzeR, BeginLR. Malig nant paragangliomaof the poste
rior mediastinum: acasere port and review of thelit er ature.
Cancer 1990;65:564-9.

4. Wil liams ED, Siebenmann RE, Sobin LH. Histological typ-
ing of endo crinetumors. In: WHOinter national histol ogical
classifi cationoftumors. Geneva: World Health Or gani za
tion, 1980:33-9.

10.

11.

12.

Heppleston AG. A carotid-body-like tu mor of the lung. J
Path Bact 1958;75:461-4.

Skodt V, Jacobsen GK, Helsted M. Pri mary paraganglioma
of thelung: re port of 2 cases and re view of thelit er ature.
APMI S 1995;103:597-603.

Hasleton PS. Be nignlung tu morsand their malig nant coun-
ter parts. In: Hasleton PS, ed. Spencer’s Pathology of the
Lung. 50 ed. New Y ork: McGraw-Hill, 1996:895-917.
Lemonick DM, Pai PB, HinesGL. Malig nant pri mary pul-
monary paraganglioma with hilar metastasis [letter]. J
Thorac Cardiovasc Surg 1990;99:563-4.

van Gils AP, van Erkel AR, Falke TH, Pauwels EK. Mag-
netic resonance imaging or metaiodobenzylguanidine
scintigraphy for thedem onstration of paraganglioma?Cor re
lationanddisparities. Eur J Nucl Med 1994;21:239-53.
Shapiro B, Sisson JC, ShulkinBL, GrossMD, Zempel S. The
current status of metaiodobenzylguanidine and related
agentsfor thedi agnosisof neuro-endocrinetumors.Q J Nucl
Med 1995;39:3-8.

Troncone L, Rufini V. I™"-MIBG ther apy of neural crest tu-
mors. Anticancer Res 1997;17:1823-31.

Simoff MJ. Endobronchial paraganglioma. J Bronchol
2001;8:203-6.

131



