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We report a rare case of a patient with pheochromocytoma (PCC) and Eisenmenger syndrome (ES). The
patient was a female born to healthy parents. Although double outlet right ventricle (DORV) was diagnosed in
the neonatal period, she displayed ES pathology from infancy. At the age of 30 years, PCC complications were
diagnosed. An operation was contraindicated because of high perioperative risk. She died at the age of 32 years
owing to advanced heart failure and renal failure. Her pathologic anatomy revealed DORYV, severe pulmonary
vascular obstruction, PCC in the left adrenal gland, multiple paraganglioma (PGL) in the bladder, and cyanotic
nephropathy. In recent years, hypoxia has been reported as a risk factor for PCC/PGL. In our case, PCC/PGL
was associated with DORV and ES. The diagnosis of PCC/PGL in congenital heart disease patients tends to be
delayed as the symptoms of PCC/PGL overlap with those of heart disease. The harmful effects of hypertension
and/or tachycardia on cardiac hemodynamics due to PCC were difficult to manage as she was contraindicated
for surgery. PCC/PGL should be considered as a complication of congenital heart disease.
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Eisenmenger JiEfE#f (ES) A8 aifidfiE (pheochromocytoma: PCC) 7z & U 7z 2 fiE (il 2§25k U 7z
FEFNE LT, AV KIS/ %A (double outlet right ventricle: DORV) & @BWiL 743, #L
WK D ES OJRREZ 2 L7z, 30 i&IFIC PCC OE Nzl Lz, ARHNYIBRIZENHO Y A 75 i
oMb ENTe. 325K OASE, BAROIOIEC Lz, WA T DORV, & O il PZEME S
%, ERIEO PCC, EMEEDZFMNDINTH ) A —=< (paraganglioma: PGL), 77"/ —E &
SEZ RO Tz, S, PCC/PGLIFIED ) A7 KT & UTREHRDMET TN TS, AJEHITE DORV
> ES &Y PCC/PGL DRI 75 - e AJREMEN S . PCC/PGL DFERIZ DI DIEIR & A=/ —=F w7
LTHD, SeRMOREEE D PCC/PGL DZENIENNBICED P, & HICAIERI T ES I &
% PCC DiR#EHIR, PCCIC &K 2 @il & HIRD OIMA TEIRENDFR B L Sk L EHIC L LTz,
FRMEDEROEGIHE L LT PCC/PGL & 2HICELINETH 5.
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Eisenmenger Ji ¥ (ES) (& 321 Jifi ifin 37t 55 hn 72 £
DRI DIRBICECBHARBRT, L BEIHER
U5 %. tetlilafE (pheochromocytoma: PCC)
FRIBHEE, /NFH 7V A —< (paraganglioma:
PGL) (Ff5mfttizz CicwAEL, ATa—IL7 IV
FEARER T BT, MAaRBTH Y Y, FaEik
O e ML FE SR SR I DB R DER E BB L TV B, ES
iC PCC/PGL Z & fif L e W 3 D70y, SIeE, F
7/ =B oI e RO (congenital heart
disease: CHD) & PCC/PGL D & D #i 5 MVEUA &
N, (K & PCC/PGL OBHAEHREN TS >Y.
#41&, PCC/PGL Z & L 72 ES O 1 HlH il 2 2k
LD THET 5.
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REREE © RAVEHE, BEOVEMLE.  BEPRIE 16 ol
DRI L

BR PR AZAB @ 8 A ISl K I A =& 4h (double
outlet right ventricle: DORV), 37,028 Hrf K48
LEWiEN. 1% 1 DHOOEA 7 —7 VRET,
Jiti Bl IR I 95/45 (75) mmHg, fifi fAifn £ bk 1.0 72 5
e 9IRDDNEA T —T VA TS, MBIRIT 120/70
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(88) mmHg, MfilfiE#KHifE 23.0 Wood Unitm?, i
RIMELE 1.0 Th o7z, ATBIEMREEEC R BRI 215
fiEnizT L3, FENLZES TR EE
o tehy, UK D ES OEhEE £ LONIETE T
DHISI & TN, WIREIC K 2 IR EHIEZETT-
TWe. 1RED DFIENE = Z KIE L, 9 ik
DEBESUVEHEMA CHEMETY > Y — M5
CRSW L T, 23 BEINEIC MR A T OB © 128 mg/
dL, HbA,C: 7.4% 2VHIBI L, 2 MIKEPRE & 72 La-
JvavZ—EHERE GR7VR—X), DPP-4[H
FHIE (R TVTFY) ORIRTIE L. 24 %K
B IERAINE 150 mmHg F25E 0 i 1fi )+ 7% 3R 7z,
25 I B RIEME DSR2 R 5 K 5 ic ko 7. 27
RS R DN R 2 F9E U, HURHRIE TRl L
Tz 30 IRHC BRI OE & S5imnd O, CT
& MRI Tff 78 mm O7E @R 2788 (Fig. 1a),
JRATT B L 2508 ug/day EUEfH : 3.4~26.9 ug/
day), IRH/IVT RLFV > 5643 ug/day (EHEfH
48.6~168.4pug/day), R A X371 > 2.20mg/day
(RLME{E © 0.04~0.19mg/day), JRH IV A XX T 1)
> 19.36mg/day (&7 f : 0.09~0.33mg/day) & &
i, ""I-MIBG ¥ > F 7' 57 1 — CRIEMICHERZ R
% (Fig. le), ARIBD PCC gL, Fifidamh
WU X7 o &SN, allrsE (RFEHyy
V) EBERIEE (X b mm—)b) 1 KB IME &R
oarira—)VE#EL. LML, avira—)b

e)
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Fig. 1 MRl image, gross and microscopic features of the abdominal tumor, and '?I-MIBG scintigraphy

a) MRI T2W1 reveals a left adrenal tumor with a diameter of 78 mm (white arrow). b) Gross feature of the abdominal
tumor. The cut surface is brownish-yellow and associated with hemorrhage. c) Microscopic feature of the abdominal
tumor. Nests of polygonal-shaped cells are demarcated by a rich vascular network. d) Tumor cells are immunohisto-
chemically positive for chromogranin A. e) '?%I-MIBG scintigraphy shows abnormal accumulation at left adrenal tumor.
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Fig. 2 CT scan images of pulmonary thrombus

Thrombus (white arrow) is recognized from the trunk of the right pulmonary artery to the middle lobe branch. The right
lung S5 area is collapsed. Thrombus persisted after her symptoms improved.
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Fig. 3 Chest X-ray and Electrocardiogram at admission
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Chest X-ray shows cardiothoracic ratio 60%, enlargement of the mail pulmonary artery, swelling around the bilateral
hilar region and enhancement of central pulmonary vascular shadow. Electrocardiogram shows right axis deviation and

complete right bundle branch block.

ICIEERE U 7e. 31 kRRIC iliZehe, IMBESE 2 F80E L7z
(Fig. 2). PURHERRE TIERIBUGEE Lz, 201 SpO,
WBITEEMZ 2L/min ZfEH LU 70% 511, NYHA AE\
BERE DB T ICHY & B RRE T H ARG 2 ik o
Wiz, ARHERICOWTEARE (TutkI F, AE
0/o7 b)), YFEXZYAEE (VIFTY), PR
Bk (VEIIR), PuivMEE (7 A8 ),
U (TV7 7 U Y), BEE (FFYY Ty,
ArTan—)l, =72V, RBERREE (7
07 /=)L) ZERENNIRL T L T .

32 IR 2 LRI DA RN B U, AREhn
Ziro 7. AR D e Ti&, WBC 5570/uL,
RBC 701X10°/uL, Hb 13.8g/dL, Ht 48.9%, Plt 245
X10*/uL, PT-INR 2.32, 7« 7'V /J—%" > 456 mg/
dL, FDP 3.5ug/mL, D-dimer 0.2 ug/mL, BUN 45mg/
dL, CRE 1.50mg/dL, Na 132mmol/L, K 6.3mmol/L,
T-Bil 1.1 mg/dL, UA 8.8mg/dL, CRP 5.7mg/dL, BNP
624pg/mL /2o 7. RIERISD EF &, EFRERE,
BANE

BIRBRFEMIE $3BE F15

BNP O LAz 7. REEME TIEEIm, HH,

HWodSneEMEZo . WL > b7 R0 kErEe
60%, HFBIARFEEREBOFLAR,  wa(UIAfFTESE FH o ik &
FRAR T I R O R 2 388 7z (Fig. 3). DO EMIED
144 86/min DIFFH T, HlhRAL & et l7 1y
7 a8z (Fig. 3).

ABit, FUPRA, adOAl, e i 8 b,
BiPAP IC X 2 Wil 75 & 217 o 7oy, iBHRIC KD
ARt 8 HEICHELE Lz, KIGEDRERST, Jw
iR 21T o Iz
FREEFRR DS KEIRD NG 7T, MBIRD %7 TV
NEEELSEEL, HERE 24mm & FHICHEE
LWz, DZEHRRIEEERDID, EE, [HigFfiE
JEERNTZ 572, DORVICFE LIRWATRZ 7. D
IR DA K & 3RS Tz, =4 & AAIE 7 0 B H 1
OB & A REIARER OBRIB MR AR, Wil D%
WK & 5 - Mz R8Tz, BEEBORERHE 11X7X
4cm, 235g, ZUOMNEMIEEIRMEZ & > TH
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Fig. 4 Histological examination of the paragangioma

a) Microscopic feature of a paraganglioma around abdominal aorta. Polygonal-shaped cells proliferate along the sympa-
thetic trunk (asterisk). b) Multiple microscopic foci of paraganglioma in the urinary bladder (arrows). Inset, immunohis-

tochemistry positive for chromogranin A.

EMEMZHENEDSEEL, M R
LT 7 B E 75 =V Mk T PCC DR TH >
7z (Fig. 1b, ¢, ). T 7 THES KX UTHEXR
BIRAEEIC 25 PGL 2387z (Fig. 4a,b).
Succinate dehydrogenase subunit B (SDHB) %%
R TSI OG atd R 72N, SDH 2RI EE
STz FlE NS ZE D & EICHETT U, Heath-
Edwards 7 %4 /%, Index of Pulmonary Vascular
Disease: 2.8 & & B DMl E PAZEINZZ £ LTz
(Fig. 5a,b). Blikld 5 > iz 5 RERIAREL, A4
FU LHIRAORE R & X5 2T LEE O H N7z 38
b, 77/ —EHEOHRRZRZEL T (Fig. 5¢, d).

z =

ES &3 & U Tl se R MR I BT %
ARG THA IR B IFEZ K 9. PCC/PGL I3 Al
75 & AR R O IR BB IR/ | MA TR £ JIISS &S
RREROMBRNSRETZHTa—)VT7 2 VEE
i Th 5. FHRGERE LTEmE, ik, #1%,
BE, FTEZRENDH D, EIMHERERE DK 0.1~
0.6%IC PCCEIEL TV B XN T3 WY,

FRESHEOEWESNE S, F7 /—E M CHD
R ESICE - BB E—EDOMELL EF 7/ —E 2k
9. PCC/PGL FAEICIILHIA S F 7/ —E Mzl
I CHD & DGO HENEL SN %. Opotowsky
SIC X2 KEICBT 2 2EFEIC K B & RKMLE
BBH D AR PCC/PGL A OAMETLLIKT % &
IEFT =R OREDA v XHiZ 0.9 IR L
T, 77/ —BMHEERMOEE (cyanotic congenital
heart disease: CCHD) Tl 6.0 T, CCHD T3 &
IZ PCC/PGLIC &2 ABiZ <, M DRKEHRA R

ENTVS Y. BERICHBOT, TOBRIZOVTRL
OPDERPEENTVS.
FPIIBIEEREREIC L B PCC/PGL DFATH 5.
CCHD H#H DB MHEANCK S RICRE S N5 miER
T PCC/PGL Z & H T 2R M@V E WV S MENH
% 9. % Jz Rodriguez-Cuevas 5 (& i Hi 3 < T S E
IR/ MARESF B Z X LD Z <, KRB S 2 307
mofcl L, HEICDVWTOERL L THERE
=, BN E L, EEARKCESAEMDY XY
LRV DBENREBREZ LD EMTEZ0M5T
FRWHEZERLTWS?. T OBMEE#EE L PCC/
PGL O B3I 3K 32 5% K+ (hypoxia-inducible
factor: HIF) OIHHHLOBEGAHEHIE N TS, HIF
EFIMEFH AT IV F—RKE R EICBET 5 28
O TZFHEL, MROEKBRLFCBOTHLN
I B e Rz S HRE N 1T H D IR O AERETRIC
BIR LTV B AR R EhTwa Y, DEbc
Tld, CCHD 7 E DKL (hypoxia) IC&K>T
HIF 1ML E 1 PCC/PGL DFRAEICHE L TW5 &
WIHERDA R ENTWVS 210 — 5T, BIETREIC
& % pseudo hypoxia & PCC/PGL ¥4 D B 5 H3 HEH]
ENTWV3 2. PCC/PGL I3tk 5D NF1, RET 7%
EITA, SEFERRAL RIFRRELE D AEESN TN 5.
FRHCIHEH I N TV 2 D7 T VRO I\ 7 [EH
IKEREEY T 1=y b O— K9 % SDH EILFTH
%5. 2D/ TE SDHB (SDHY 7 1= s B) #
LFIEEEFDSTPRARFINZ N ESEHENT
W%, SDHx 2850 5 S U 2 2 B 1 £ 721
TREEZVH, I HEEMEEDFEKE L O R
WIC HIF DMAEL, B FEREICK > TRER L
JERIFRIC HIF AVEME(Ld % 2 &M 5 pseudo hypoxia
LLTWB Y. DFb, ChbO X TIIEMERNE
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Fig. 5 Histological examination of the pulmonary vessels and kidney
a), b) Pulmonary vascular lesions are end-stage (H&E: grade IV, IPVD: 2.8). a) Histological examination of the pulmonary
vessels. The intimal lesion is highly progressed, with the formation of a plexiform lesion. b) The nodule is completely
occluded due to fibrous thickening of the intima. c), d) Cyanotic nephropathy. Glomerular enlargement is seen, with
increased mesangial matrix and cellularity. H&E: Heath-Edwards classification, IPVD: Index of Pulmonary Vascular Disease.

Kt % (hypoxia), ZF7z1% SDH 7% & O {1 F 4
(pseudo hypoxia) IZ &> TWdnE HIF MWEMLE
N, PCC/PGL BENELHETT 2D TIEEWNH & ELE
INTVS. AEFIIELIZIAD 5 SpO, 70%HDF T
J—ENEMICHRLTEY, EMDEEBEN PCC/
PGL FJEDFAKIC 75 > Te ATREME N D . HERET
B3, SDHB #yE4tt© SDH ZRITSE I Nz,

¥ /- CHD Z i T 3L #r K & PCC/PGL ¥
IS L TWAAREEND S EENTWVS. PCC/
PGL MJE4: 9 % Rl B il B Qe Hi 6, CHD DF
30% 7% (i 6 2 IR A & T C & % OB S & 6221
IR 2 sk e LT N BERIC B
% CHD & PCC/PGL DEWEHFRICDWTIX PCC/
PGL & [H]— D T & % Mt L RS & LT O
EANERE NS W ml e U T Uz
HRE L TR0 L EHNZ VD TII RV EERE
NTW5%. CHD BEDOEFDORESIC X 0 11 725
BRICRB ENDEHNIRD LB, F7 /—F
DI TICHR UTEFIRIEF 7/ — X% CHD THIE
BT D70 E DD PCC/PGL 0 Z DIFGIR B2 FENE
LTWaZENDE, TOEZIIFIEING. AEH
DO FRIE DM I I 8% D B2 D #ilRIC & % DORV T
HH, ZTOREENZERKNE PCC/PGL FIEICHE G LT
WBAHEMNED D % .

CHD %' PCC/PGL %z &1t 9" % B & 5 KIS DWW T

ARNRBERSBSFRIME £3BbE F15

AR U7 KR, S FREICmA, thoRER
T, FlREINLOEAREDOREELD D, SH%OD
JEFIOER L & SR 2w L Bbhni.

Opotowsky 5 i #ij ik 0 4> [E 7 5 O H1 T ES I &t
L7 PCC/PGL 7% 3 S LT3 2. RIS DOV
T2 B DERRERIE, 1HIDEEHBLET, &
W7 D SRV AF IR B 7 & AIER & [FEE T d - 7.
PCC/PGL DiB# D FEHINC DWW T Otk ah - 7z
N, WINE BRI 70% E5h 40~50 R L 7z
JEGIT, PZHIEERRIE 40~50 S & AER & » SRR
ThOEBOF 7/ —Ehfi L T3 flizo7. T
nos ORERIE BRI HKEEZED PCC/PGL DFEAICE
HUEAREMD S B L BRI N TV 5.

PCC/PGL O @& Ifil [ B lR, DA RRARRE L
DFERIE CHD DJEIR & A —N—=F v FLTED,
CHD {£# @ PCC/PGL DEZWiFENNBICZ DT
V. F T EIRD PCC/PGL 25 & (15T
%. Batisse-Lignier 53 PCC/PGL I & % LfiiE D
FaWmE L, BRRRGE &GS 2 DERRZ LA H
LU ZBRICIE PCC/PGL DMEZ T % T & ZEDH T
%19 ASEFITIE 20 X SEHET BT, FECEN
DHERM B> Tz, HBHHINCHES &, FlEPICHIE L
T REPRIS & PCC/PGLD A7 a5 XY, Fflcalpiz
BIKICHER TS 7 RLF ) KB4 VA Vi
i, ZIVA A, MR TEOR B B



51

N7z. PCC/PGL DIEMERFEAERFADOHEE 13N T
M, FERENEITIIBICESE S KEL, 2Kk
HIZDOWTRKEITRERTHS. 72 PCCOZMW
&% E, ESICK % PCC DERFEDHIE, PCCIc &
ZiiE, SIROLMTEIREANO BT CInE L&
PRICHERE LTz, s e OFEIEE, Z N EERD O
B DB FICHE D AR e k2 B T25 L,
PCC/PGL D.OARERMERIC K % D f TEIHE D B 2%
CHHICHEEERRIILTLES. lcb AR >
P L OARE Y, BiRERT 7/ —BHEREIC &
DEALEEOARRE, MR ER THAIC S,
MIFURTVIRREEDIFES —~EERZHEL < LTz,
ESIZHBWT, BEDOILOIETMNIC BT 5 JATEAEC
RIGEEHDPLTETWS EIZVA, kSO
INT  ADFEE, @Y IERIMAE RO, Hifioa
¥ hu—)Vx EREMTINCE 2 % MESIE 2 V. PCC/
PGL O — 72 FHRICDOWV T HFEREmBEDOY A7
500, HEHENBEOHEICEFIHRICK-ST
H0WTERTHEEINTED, EEENITATITI
VBRI X BAMOARTH BT e DS RIHZENE
HETHS. NEFITHINIC, Tl CHEEOYIRRMN T
72 H, DERRABEEE DA, 7V —E D5k
CERERZRNBENR TERTH A 5. TSN O
S, ALFEEREIC DV TIEIHS N EEBNIREHZ N &
MENEEINTVBL, XD LIFRIEOLTH &
FVATEREY. ZTOROAIEHTERADE, O
RREEMEDOTY Fa— VIR E B % 2 55
7z. PCC/PGL OZ Wi @ ilE 7V —, O
SE, DA, AR, MBS S OHE S & EE R S HHE
ZH159 7, CHD BEICBIT 5 PCC/PGLICE
WTE R 21TV, B0V X7 MKW S Bic
NEHEREICHE U DTS T ENEETH S L iEbNnTz.
CHD f# TR EICEE N 9 B EIR 720 TEEIHO
DR WEEIRSS & ME 7% A IR L 72BRIcid, PCC/
PGL & AR EE L TRBEICEIRETH S, %
7z, CHD I & L 7z PCC/PGL DiA##IC X CHD I
KB 2EIREZ MR UTOG# T OUEN AR TH
D, XOEYJGER - iGN T 57D T 5X
LIEF OSBRI LENS.

B

ASFEGI DM ERZE DMiFIRZ W 2 L Tz iiE &
U7z, SIERZDE M E SR O IEAE R oA IS TR
2L, AEGIO IO RN CB) S,
CIREZ WO X U e ER b s B m e B2 Wik
DOARRAFIAEICTEH N LS. ATEIO el

i, BEPRI7E EOWNRERZTT > T2 E X Lk
HIREAREE R AR TR 0 s A G N R A8 R D ) 1|
JEt e R TR e LT

FlEER
AN DNT, PRI NEFEHK (COD 137w,

T &
AFH X DOBEF I 18 Al H AN e KM OIR B SRES - 24
2 (2016 1 H  KBem) THRELLE.
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