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Summary

A rare case of pulmonary hypertension due to glycogen storage disease type II (Pompe’s disease)
was reported.

An 18-year-old girl was admitted to Kawasaki Medical School Hospital because of cyanosis,
dyspnea on exertion and amenorrhea. She was 149 cm in height and 29 kg in body weight. Clinical
examination revealed that pulmonary artery pulse and right ventricular heave were palpable over
the precordium. On auscultation, an accentuated pulmonic second heart sound, pulmonic ejection sound
and diastolic decrescendo murmur (Levine III/VI) were heard in the second intercostal space at the
right sternal border. Her skeletal muscles, especially her intercostal muscles were generally weak and
atrophic. Her electrocardiogram showed a pulmonary P-wave and right ventricular hypertrophy. The
chest X-ray revealed right ventricular enlargement and a dilated pulmonary trunk. On echocardiogra-
phy, the right ventricle and the main pulmonary artery were dilated, and a systolic notch of the pul-
monary valve was found. Swan-Ganz catheterization disclosed that pulmonary artery pressure, right
ventricular pressure and mean pulmonary capillary wedge pressure were 76/35 (50) mmHg, 76/12 mmHg
and 10 mmHg, respectively. Respiratory function tests showed severe restrictive ventilatory impair-
ment with hypercapnea and hypoxemia. On biopsy of the left quardriceps femoris muscle, the most
striking finding was numerous intracytoplasmic vacuoles. The small vacuoles were stained with PAS
and acid phosphatase. Electron microscopy showed massive glycogen accumulation in the sarcoplasm
and membrane bound vacuoles (glycogenosome). Alpha-1, 4-glucosidase activity in the peripheral lym-
phocytes was definitely decreased.

Her pulmonary hypertension resulted from respiratory muscular atrophy and alveolar hypoventila-
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tion caused by Pompe’s disease.
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PEER 11 B (Pompe KJ%) 37V a2 —7 K
HBEOXRHREETDHS. Ao KA (in-
fantile form) i, A% » AUNICLALEEEL
TELLL2BETIELEL, TERRTH 3.
zhizxt L/NRE! (childhood form) i3, JMEXK
PLERBREIZD bRRWS, HAKT &IF%
REPRAICHEITL, MREZVIET D, EKA
CETETRECTSEEhTnAY.

SEF L X, MELEEBERHEREEL, £
DOFRER/NEBRBERE 1l BThdZ LEREEL
ZlcEh R 1l 2RR Lo THET 2.

fiE Bl

BE O 18% &k B4
EF O HIERPRRE, ERYOER
BEAERE : A TRefhE 3,200g, EHE

Table 1. Laboratory data

FIREE : WV E CFE ok ~&z
2L

BRE : NERIEFEEERPOEB R EF CTh
v, I1BE»LHEORFTMELLZ. 16 5FD
E2ALEFETCEGNAHEAL, URAEHIET
biRa ISR REE TR T B X DR o . 17 5%
BRIV ERP ICEMERREELF T/ —EiIZR
fotns. BEOF, RARABF &2 S Lk
1986 425 A 11 H, FWOKRREK - EKEEOHE
BB TYUR2Z2 L, LBERREOLY, JIFE
BREMEIREBNFHTARE L 72.

HFiR : Hk 149cm, fE 29kg. BEOF
7)—FLEEEDd . JRiE - 66/, R
3 18/4y. mE 120/90 mmHg. £z U. Hi9ES
CHiBIIRIAE) L AEMB & k. F 2 iRl E
BT L7 1lp & Levine 3 ff o¥LiE R B
FRRER. PP L, Wi SRR R
TLmERERD I

[1] Peripheral blood
RBC 558x10*/mm?
Hb 16.1 g/dl

Ht 51.8 %

WBC 5100 /mm?®
Platelet 19.7 x 10*mm?

[3] Blood gas (room air)

awake asleep
PH 7.343 7.231
Pco, 71.3 111.6 mmHg
Po, 55.7 35.7 mmHg
BE +10.1 + 13.6 meq/l
HCO3- 38.7 46.7 meq/l
COgct. 40.9 50.2 meq/l
%O0,Hb 86.0 53.6 %

[2] Screening

T. Protein 7.5 g/dl

Alb 3.7 g/dl

T. Bil 0.5 mg/dl

GPT 50 IU/1 ( 0~25)
GOT 65 IU/1 ( 0~20)
LDH 331 IU/1 (49~92)
AlP 47 IU/1 (25~80)
CPK 102 IU/1 ( 0~70)
aldolase 20.1 UJ1 (2~ 8)
Na 140 mkEq/l

K 3.8 mEq/l

P 2.3 mEql/l

Ca 4.9 mEq/l

Mg 1.6 mEq/l

Blood gas shows hypercapnea and hypoxemia. Parenthesis=normal data.
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Fig. 2. Chest radiographs.
Right ventricular enlargement and dilated pulmonary trunk are shown at the age of 12 (top) and

18 (bottom) years.
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&P R (Table 1)

AWML R MERE L &7 U, L <cr 7
w7y L GOT.GPT-CPK.LDH -
aldolase 7MEEE FH- L C iz, BhRIL S = 25047 12
TIE Oz - 3 COp MUAE#FB®, *AMERS o
HEFPIRFEIEIC XV B I B L 7.

DERPA (Fig. 1)

DERE, 12X vikohchy, aghn
HB L7 165%, 7/ —EAHB L 178, *
L CABERE (18 7%) &, fhx ichililfwiz L P ko
RGUEDHE A2, FHEIEK OHEFTA D D dSbhviz.

faiw X #Ar R (Fig. 2)

12 5%W5 & 18 M 0 BEEZ R+ 12 % ck L
18 FEIEICIE, FRBIIRER OPLR D3I & 20 v, MY
JFBIIRS346 > tapering A3 64y,  fifin fiLE 5 25
HE LT

Jgis CT i, (Fig. 3)

WML N AL DR T4 2T, fERLESS
BT 5AED, KENEID 2 74 2 TLE2E
AR U 7 BBhRER 25 & vz, 18 s ic HH R
U7, $K L e SRR 2376 K Il it & E
BL 72, Wb b Ortner JEfERE L Z 2 b h
f;?,.‘i)_

D - DFERPT R (Fig. 4)

o5 2 ORI FEfs s 38 1 A BRI & O o
[FIMFRCER & 7+ BlEDIRIER H 35 23 BRI i i
Blc—ELcEgsh, it L7 p LHEH
W EHES 23 4 b e

M &— Fpx==—Kir R (Fig. 5)

@RS e-f slope diF) L systolic notch
DA 5, Nl L S B A T R AN 6 7.

Swan-Ganz # (Table 2) iz X 2% JiiBhjiRE &
76/35 (35 50) mmHg, flilhREZAJE 1 10mmHg
T, DY Y FEEDLRRD - T

e (Table 3) <X f)E oiydobn g
BEENH Y, iz 75472 FEF Th -
o JiliE LR R RE OIS X %, il 5
RICEVHBILZZb o LEZ bRz, iR
EIFRFZERIC L 5kt b o Lbhi. A&

il X Y 38 RS Ao pEEE 1D B

Fig. 3. Chest CT films.
The right ventricle and pulmonary trunk are dilated.

Table 2. Catheterization data (Swan-Ganz meth-

od) ( )=mean
PA 76/35 (50) mmHg
PCWP (10)
RV 76/12
CI 3.93 1/min/m?

Table 3. Respiratory function test

%0 Vital capacity 279,
FEV,,% 959,

FEV forced expiratory volume.
Severe restrictive ventilatory impairment is noted.

BBV TIE 2 S OFFEERE KT Of, ok
DFIET I K OFEbiEEsE O LR B a6 hick
W, IANF 4 —OFHEEEBEL, HERKEES
XM E AT Lz, o8, BRI,
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Pulmonary artery pulse

A 55595 M.N. 18F
Fig. 4. Phonomechanocardiograms.

Pulmonary artery pulse (top) and right ventricular heave (bottom) are recorded. The accentuated
pulmonic second heart sound (IIp), pulmonic ejection sound (PEj) and a diastolic decrescendo
murmur (PR) are best recorded over the second intercostal space.
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Fig. 5. M-mode echocardiograms.

A 55595 M.N. 18F

Decreased e-f slope and systolic notch of the pulmonary valve echocardiogram are seen.
RV =right ventricle; LV =left ventricle; PV=pulmonary valve.

HIARRIC A KBBITER & HilEE %12 T myotonic
discharge ASEREE SNz, IKERRICIZARIISE 1
& EBEFER TRAEIRIE Of FHEE A A b h
2B, E/NBIRER T EIRIE T RREREEG of
RIFMELOFT R TH o 7. FHAER O BREEY)
Jrizswe HE #ufa (Fig. 6a) Tk o/h
ZEREMENZ DN, —ETIEIRZEBR?A 5 h .

NADH Hufs (Fig. 6b) T35t N o jiBHEE
12ELh, PAS ufs (Fig. 6¢) 35 X Ut acid phospha-
tase Yufa, (Fig. 6d) T i3 2R JE B ITiE M 0 FIE A
Aol BE (Figs. 7, 8) Tia%¥ o glycoge-
nosome PfHEHENICER® Sl Y BRI D
a-1, 4glucosidase ZHME L7k = % (Table 4)
FplozhdREL, BHEOTARETFTLTY
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Fig. 6. Light micrographs of frozen serial sections (x225).

(d)

a: H.E. stain, showing numerous small and large vacuoles in the muscle fibers.
b: NADH stain, showing destruction of sarcoplasmic meshwork.
¢: PAS and d: acid phosphatase stain, showing strongly reacting vacuoles.

7. zoz ki Pompe KJFONEE) OREED
Wi Tz, F 0%, EEEEERES X O nife-
dipine OfEMIFEICX Y, FERIBHLEL,
RIE @b TH %

= #

AAilix 18 1% 0 A4 C il f [ & Ortner
FEMERE DA RAEST L, Z ORIK 2EFR 1T
BONBEN Th 5 Z & 2BH LA TENAR
FlTd 5. A O i LE ORE R > W T B E
mx 5.

Pompe FCJf TR~ & & ZhICHEFET S
AN IERE 2 E L 5 2 L3m bR T30,
WS ILEE % 26 U 7o, Fex oA LRy 2

Table 4. Lysosomal enzymatic activities

Patient Mother  Control
a-glucosidase
PH4 0. 12.9 231
PH6 19.0 1.7.2 27.3

F-1.4-glucosidase activity in lymphocytes is definite-
ly decreased.

WEHBDH ThaH (iZL, ECG, HEPT
B e ozt L LT). Greenberg ¥ Pompe K
953 B Lo iR - AR OO AR NS (i ML % A2
LAEINRBY H 5 LBBRTVEY. ZOFRAERT
LT, @ @k Op - % COp M 2 iliBhik
BEr AL, FEICNBOIRE L ofkiEEE
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Fig. 7. Electron micrograph of transverse section of muscle fiber (x6000x75%).
Massive glycogen accumulation in the sarcoplasm and membrane bound vacuoles (glycogenosome)
is shown.

Fig. 8. Electron micrograph of transverse section of muscle fiber (%20,000x759%,).
Large glycogenosome is shown.
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B3, @ & O, MfEi X 2RMIRHES D F,
FFEIRILSEE 2 A0F+ 5 2 L ORTEEM R b h
T3, & Oq ME (R iR M) L MBIARE & DB
BIZOWTIE, NEEDS LBIRMLFEBRFRRE VKT
LELIHBAREA LR T3 2L 2 BELTS
v, ZOMFE, FLEOBEICL b0 LHE
LTWw3aI16 5 Susmano & ik, SR o=
BILRBRBED LRI BT F—YRZ0LD
DERELrOEBZ L, alE24£ET 2 LR
«\*’CV\%”’.

A o fitiE fLE OpkAix, @ Pompe KIFIC X
BIRRAG FET 0 1o, (KERSRMIE 23 REARERE (238
WL, ZOZLEMNLTHLEREREE & 2T
L, Biz @ ZRUESIECHFEERSE r /'vn7
Y VLREIC X 0 s ERT 20, LR
xhs.

B #

MEME - BERBERELEL, ZOREN/N
pagEEyE Il BMehao LEMRELELEhA
18 BoOEGZ ZBR L. FEREOH LEAR
® EF KB HE 149cm, {kE 29 kg. RiEET
FShRIEE & AR Mm% fhn. 5 2 BB £k
CHE LTz 1Ip & Levine 3 B o JLIER T
RREER. PURKIC RERAET & HEREERD .
DERTIIE P LAZEAFTRE, BWRER
T AEEK L HBRBOIER B D . S
Z - Ky 75 —kic X Y BARFPEASFA 227
. Swan-Ganz ¥:iC X BHHBHARE X 76/35 (%
# 50) mmHg, fHBHIARBIAIE X 10 mmHg <, L
Ny v v MRS bR -l BEE QRN
SREELIK O;- & CO; MIELEL, MERRE
FEOR 1R & £ o o, KBBRFAERB XL UVY 38k
o a-1, 4 glucosidase K38 MFERHIC X » $EIRIR 11
B LR, AP B FiE HLE O RRIE R
11 Bk > PRI REE - BMERERK I b &
SLbntBbhi.

a-1,4 glucosidase fEME& JIE L T2 2 Ao KBRK ¥
NREEHE At ERORREFICEH L ET.
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