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— Abstract —

A Study on the Early Postoperative Hemodynamic Changes after
Correction of Congenital Heart Defects associated
with Pulmonary Hypertension

Kim, Yong Jin M.D.’, Kim, Ki Bong M.D."

Surgical correction of congenital cardiac defects in infants and children with an elevated
pulmonary arterial pressure or pulmonary vascular resistance carries a significant early postop-

erative mortality. And accurate assessments of cardiac output is critically important in these

patients.

From April 1988 through September 1989, serial measurements of cardiac index, ratio of

pulmonary-systemic systolic pressure, ratio of pulmonary-systemic resistance, central venous

pressure, left atrial pressure, and urine output during the first 48 hours after the cardiac
operation were made in 30 congenital cardiac defects associated with pulmonary hypertension.

Cardiac index showed significant increase only after 24 hour postoperatively and this low
cardiac performance in the early postoperative period should be considered when postoperative
management is bing planned in the risky patients. There were no variables which showed any

significant correlation with cardiac index.

In 12 cases(40 %), pulmonary hypertensive crisis developed during the 48 hours postoper-
atively, and they were treated with full sedation, hyperventilation with 100 % O; and pulmon-

ary vasodilator infusion.

In all patient with preoperative pulmonary hypertension, surgical placement of a pulmonary

artery catheter is desirable to allow prompt diagnosis of pulmonary hypertensive crisis and to

monitor subsequent therapy.
S
I.M & A 24Rekz ¢ 4 Aok

s 5 nYotE¢ TSR A AZH "ot
B AAEF P E F 2719 FAAT YFAY

A A g AYE dYST A A8E stedl 2

L AAEL Agdta dsd $¥gsgdn
A AUEe AGL, = 34 olshe] S5 ny
29 SR AR A7} 0 o2

c qgaeta o $restny R E Ly EE e EL R
* Department of Thoracic and Cardiovascular Surgery, o}, AEAYs HETYYe| AA%H, AAdutel, F

Seoul National University Hospital

198913 114 219 A+ Agq}, ARG £dpe SR, AgAF,

- 32 -



Y A TYA g uE AEslo, o]F A ¥FA
A H4E Abol o ARAAE L5t £F A71A
sto] =2 WH3lE AAsig o=, BRSNSl pul-
monary hypertensive crisis7} W& 7392} ¢ 4
g vagosd, £4 A5 nYqtSe] 4519
R AR AV GRold A £F BAAT YRy
A& A sk 2] Z3hedl shbe] A A& A4 sk
-2} 89 o}

IO e 3y

1. HaEcia

19881 4455l 1980ud 99 <}o] 2] 4 -&ol & 23}
A& FHo e R ANERA 2YEE A
g, dSlF N nYtFE FHaEe | |k 34l0) 8k A
A 4718 sko} 308 & FPulAdo g el F4A
AP APAEx} £ B2 HFY 5793}
A5 F579e w7} 0.5 oj AR E FFE 0|4
AN YUY L U o5 1 4o g
<] 303 F i 9 wit 17 1 13019 3 FE 24| o)
= 9 7Y (£ S.D, ¥ 2-367M4Y), AFL 6.2
+2.0kg(£SD, WS 3.2-11.7kg), AERAL
0.33 £ 0.07m?*(£ S.D., W9l 0.20—0.54 m?)o] g2
o £ o5 —A 5 5709 vl 0.83 1 0.
17(£ SD.), ¢4 AUAEAE AP35k o4
g7t EF5EsgR 18§ A 2999 A W5
B-AY FFF l(Qp/Qs)E 2.90 £ 1.64(+
S.D.)eigleH, s &a—AYy A5 2 (Rp/Rs)E
0.31 £ 0.25(+ S.D.)olgdeH & 1),

F AVY o2 AAFAAESOY ol & Fut

E 1. 444 9389 22

n 30

Sex (M:F) 17:13

Age (Mo) 9+7 (+SD)
BWt (kg) 6.2+ 20 (tSD)
BSA (m2) 0.33 + 0.07 (£ S.D)
Pp/Pa 0.83+0.17 (£ SD)
Qp/Qs 290 £ 164 (£ S.D)
Rp/Rs 0.31 £ 025 (£ S.D)

Legend:Pp/Ps, preoperative ratio of pulmonary-sytemic
peak pressure. Qp/Qs, preoperative pulmonary-systemic
flow ratio. Rp/Rs, preoperative ratio of pulmonary-
systemic resistance.
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Total 30

Legend:VSD, ventricular septal defect. ASD, atrial sep-
tal defect. PDA, patent ducus arteriosus. COA, coarcta-
tion of aorta. Mi, mitral insufficiency. C-ECD, com-
plete endocardial cushion defect. MS, mitral stenosis.
AP window, aortopulmonary window.
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5 A 1294 AlAs Al dae] gle Hal
2.2 2batsisict
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HE§E &3t £F A5 d 54 ¥ EHAY A
A& shddel AT FHE % EHAYYA P
42|, pH, A4Ed5E S35, oldlwlel A7e
Ab£ 2352 SHAREE TN AAYY zo|
Fitdos, Ad, o], Wutq] o} E Ab AR
2E F=38lo Fick WA Aol we} Al A=) 4=(cardiac
index)& A+&38H93ch.
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+ sk W5y sk AFYe FEekst FAPY
ol, ZtAluiote 2yl AR —AAUY A3t s
Fabe] w3 et

& AF 1A, 6417, 124178, 244174,
2] I 4841 el AT A7l A E&FE vl 43}
gon, ojs}t 52 £F FRAAA AAs= 7
743l pulmonary hypertensive crisis7} L& 3 7%
E €A Aul ¥ et vasgich

E 23 Qp/Qssth, A-IE HqgT¥A e A
Heloa g AAE EF 48479 S5 —aF
o 4-3&719e) ulato] o] AXE o} AlRlqlAl § T3l
ujasle] B ge},

IBM-PC2} Minitab package(Minitab Release
5.1.1)% ol &3t & %89 ¢F Aol & W3}
o] o4& RASAL, 2 FHE ARwA R £2
A4¢ AU E£F AR el W E Hle EF
1A 7HE 71Eo R 2 778 §33 99 Aolw T
% paired t-tests} 18.0FAMEAE g2, 189
FAREAe fo4 A4 A% A AR FH(a
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1. AZEX|$(cardiac index, L/min/m% mean *
s$D)a” 1)

4% 1AM AR5+ 2.99 £0.85 L/min/-
m2, 6412k & 2.80 £ 1.12 L/min/m?, 12417 &
3.13 £ 1.98 L/min/m?, 2441 M+ 4.00 £ 1.95 L/-
min/m?, 484 7t & 4.43 + 1.28 L/min/m%0) 31},
43 1AAE 7152 FAYY {4 sidA
ok 6A A = o3 E A4t ALt 124]
s 2e Fsigen, 244174 Sele AT 5
7HE 2.9 =Kp<0.005).

2. HEY—HEY $&7|2to| H|(Pp/Ps; mean
S.D)(O® 2)

FEF 140 SFY-AFY F571949 He
0.41 £ 0.16, 621 7t5l & 0.39 £ 0.13, 124|715+ 0.
43 £ 0.17, 244 A 0.43 £ 0.14, 48417k 0.
41 £ 0.100) §i =k

. C.1.
(L/min/m2)
6

. e

T
48hr

g . 44&;7- A7 sl W2 CI19 H#(mean +
SD.

T T T T
POP lhr Oir 12hr 24hr

Pp/Ps 1.1
1.0-
0.9
0.8
0.71

0.6+

T v T T T T
Preop. POP 1lhr 6hr 12hr 24hr 48hr

a8 2. 4% A7 el #E Pp/Ps2l W3} (mean
SD.)

ol RE 49 0.83 + 0.170l] vi3}d & A 7
A% 2 92K p<0.001), €F 1A E 7ITLE
A 7473 ol w8 f-2) j Hshe A HF=0.58<F=
2.69 at p=0.05).

3. HYB—MEM Xyl H|(Rp/Rs; meant
S.D.)(a# 3)

FEF 1404 YRy Age v 0.21
+0.16, 6479+ 0.17 £ 0.12, 12425 = 0.22 £
0.21, 24417k & 0.22 £ 0.18, 484 7sl+= 0.22 £
0.130] 9=t _

ol 4a¢ 0.31 £ 0.259] ulstd £F 2441 7A
£ A9 st (p=0.085), 2F Foi¥ F4L£E 24
©Hp<0.05), €F IAXAE 7122 2F A7
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18l 3. %% A7t 3t =& Rp/Rs® W3} (mean +
S.D.)
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6 POP Lnr Ghr  12hr  24hr  48hr

2 4. $4F A7l @& CVP W3k (mean +
SD.)

o} w2 §-2) 4k 2ol AR HF=0.50< F=2.69 at
p=0.05).

4, =M EHel(central venous pressure, mmHg;
mean *+ S.D.)(O% 4)

4% 140708 FAAYLL 9.6 + 2.9 mmHg, 6
A1 Zbs = 10.3 £+ 2.5 mmHg, 124175+ 10.8 £ 2.7
mmHg, 24474E 11.3 £ 2.6 mmHg, 48417 <
10.0 + 3.0 mmHgE2A €% A E 7122 244]
s & F7H7 A2 (p=0.003), Al A7t
7 hol] 2§23 Hoj e GUHF=1.07<(F=2.69
at p=0.05).

5. ZhAlgtel(left atrial pressure, mmHg; mean
S.D0.)(28 5)

4B 14 7bA #AFSE-E 10.4 + 4.0 mmHg, 64]
7= 11.0 £ 3.1 mmHg, 12478 & 11.8 £ 3.1
mmHg, 244784 11.8 + 3.3 mmHg, 484174
10.9 + 3.8 mmHgEA £F KA E 7122 124]
7 (p=0.025)%} 2441 244 (p=0.018)% F2 & F7t
o AAH LR £F A7 sl S FAH
ztol = g F=1.01<F=269 at p=0.05)

6. 2t2(ccskg/hour; mean = S.D) 2 6)

4% 14700 AHoke 10.0 £ 7.2 ce/kg/hr, 64
s e 5.2+ 3.2cc/kg/hr, 12473 € 3.6 £ 2.6

Lap 18

(mmHg) 15
13
137

124
11 e -
10+
9

POP thr 6hr 12hr 24hr 48hr

a2 5. 543 A7 e @& LAP9 W3} mean +
SD.)

u/o 18
(ce/kg/br) 7
16+4

-.‘

144
4

r Y T T T
POP 1hr fhr 12hr 24hr 48hr

a8 6. 5% ARA =& U709 ¥3Hmean
S.D.)
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cc/kg/hr, 244179 2.3 £ 1.1 cc/kg/hr, 484) 75
€ 3.1 %1 2cc/kg/hr2A EF 1412k 9} w] awdlad
25 Aok #AE 45 2 2k(p=0.0000),
Ao 717 sholl & FT 2ol gAKF
=1.01¢F=2.69 at p=0.05).

7. MEBAH(E 3,4,5,6,7)(2% 7)

TEF 4 THEE AAAS, A4, F4YY
of, #FY —A5 £571¢ke] v, dyg—AY3
ghe] u], £ F HE4F Alol Y g AHAAE
2 3 14 7tel RAdukatsl F4A A Y9t A)e] (r
=0.619), =59 —al-5Y %7 vio} WY —
AP A5k u] Alo] (r=0.855)el 2% AR 3LA]
7b 919l =H(p< 0.001).

TEF 641 ZbAloll aFAulotsl FA AW} A)o] (r=
0.580), ®|-F —A-5 £52]qre] v]o}t =) Y3 —H
Ha A ghe ul z}e] (r=814)o Kol AbztaA] 7t

H 3 £F 1A AT Y Zlek A5E Ao o] A

B4 £F 6A7A AT 9 sel -5 4fo] 2] Aba
2 4(r)
ClL Pp/Ps Rp/Rs CVP LAP
Pp/Ps  —0.103
Rp/Rs —0.038 0.814~
CVP —0.534" 0.199 0.082
LAP —0.153 0.442° 0.383° 0.580"
H/U —0.062 0.048 0.019 0.059 —0.189

* p<0.05 (r=0.349 at p=0.05)
** p<0.001(r=0.554 at p=0.001)

B S £F 12470 A4S F el AFF sfo]9 4

A 4(r)
Cl. Pp/Ps Rp/Rs CVP LAP
Pp/Ps  —0.101
Rp/Rs  —0.119 0.899”
Cvp —0.187 0.380 0.194
LAP —-0.091 04777 0231 0653"
H/U —0.020 0.032 0.109 —0.134 —0.361

* p<0.05 (r=0.349 at p=0.05)

2 4(r)
ClL Pp/Ps Rp/Rs CVP LAP
Pp/Ps —0.180
Rp/Rs —0.205 0.855"
CVP —0.145 0.229 0.210
LAP —0.238 0.393° 0.141 0619
H/U —0.362" 0.009 0.211 0.100 —0.125

** p<0.001(r=0.554 at p=0.001)

B 6 5F 24470A AAAF R slet d5E 4fol 9] 4

* p<0.05 (r=0.349 at p=0.05)

** p<0.001(r=0.554 at p=0.001)

Legend:C.1., cardiac index. Pp/Ps, ratio of pulmonary-
systemic peak pressure. Rp/Rs, ratio of pulmonary-
systemic resistance. CVP, central venous pressure.
LAP, left atrial pressure. H/U, hour urine.
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=] 4=(r)
C.L Pp/Ps Rp/Rs CVP LAP
Pp/Ps  —0021
Rp/Rs 0.078 0.835"
CVP —0.332 0.111 -0.133
LAP —0.200 0.344 0.052 0.714"
H/U —0.098 0.027 0.114 —0.118 -0.101

** p<0.001 (r=0.554 at p=0.001)

y= 5.70-6.96x
r=-0,421{(P=<0.05)
n=29

0.240 0.320

0.400

Fp/Fs—46

0.480 0.560 0.640

a7 7. 444 Qp/Qsst FEF 484179 Pp/Ps?| AIEE
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E 7. €% 48A7H A Y Jlel Ha4F 4lo] g 4
B2 4(r)

ClL Pp/Ps Rp/Rs CVP LAP
Pp/Ps —0.153
Rp/Rs —0.033 07517
CVP  —0167 0457  0.369
LAP  —0330 0.572° 0334 0.755"
H/U 0.229 —0.169 —0.086 —0.321 —0.433
* p<0.05 (r=0.349 at p=0.05)

* p<0.001 (r=0.554 at p=0.001)

A% (p<0.001), FEF 12417k A yhetal
FA A A} A}0] (r=0.653), #HFY —AFH +F7
2] o} AL —A Y AgHe] ¥ 4] (1=0.899)
ol #2]3t AbatgAl & B =H(p<0.001). FEF 244]
7t ol = Al wbelat T4 A9 9F 4be] (1=0.714), =
B —A 5y &7 vl Ay Ya At
o] u] #}o] (r=0.835)cl #-2 3 A Lo
(p<0.001), FEF 4841 7tsloll= A yetal $414
w o} a}o] (r=0.755), &4 —= Y 57194 v
o slgda—Ada A w 2o} (1=0.751), 4l
whodkal o3 —AlFY FFrske vl 4ol (1=
0.572)0ll -2 ArfA & 24 vH(p<0.001).

TEF A 77 kol wel dB=A g AbksiA] 7}

RA-&(p<0.001), zH4luktst FAAYE }e],

#5925 &9k e YA E R A
gho| ul Alojglom, Al Ao} AqpapA st FL A
T+ gk

%4 Qp/Qssh, £F 484]7kw o] Pp/Ps 4te] 2] 4k
E5E Bm 43 Qp/Qs7t F4% £Fo Pp/Ps7t
RAadte g 29on, 3 Qp/Qse £F 484
7t 8] Pp/Ps 4to]8] Aabxi4+ —0.421 (p<0.05)
olgdeh(1d 7).

8. &% ZigHQl HEYWIYEeIES Us(pulmon-
ary hypertensive crisis)

%% 8=l 4 954 k- monitordt LY+ F
ot =5 123 (40 % )oll A4 pulmonary hypertensive cri-
sis7} W& = g =ul acute crisis7t AW 7} 73
(23 %), minor crisis7t Y ZA-$7F 58 (17 % )
4 2l9leh. o] pulmonary hypertensive crisis7} %
#5974 9o+ full sedation, hyperventilation
with 100% O, =S¥ 4A R 5oz 223

Aok,

acute or minor pulmonary hypertensivecrisis7} &}
odwl A9 ¢4 =Y -AFY +57149 sl 0.
92 £ 0.14(+ S.D.)BA, ¢dw %92 ¥ 0.77 %
0.16(% S.D.)¢l #2i& Aol & R34 (p=0.016),
pulmonary hypertensive crisis7} Y& %9 €x
AP -AEA 459 ¥+ 0.47 £0.32(+£ S.D),
g A9 0.21 £0.10(+ S.D)RA K235 =
ol & 2% =Hp=0.004).

acute crisis7} 21 31% 79} minor crisis7t AW
%5 ol vasius 4 W3 AT o5
719ke] ul acute crisis7h AW 74l 0.93 0.
17(£ S.D.), minor crisis7t AR® Z$€ 0.89 + 0.
08(+ S.D.)olgl e (2q 8), A AYH—AL
Ao ul& acute crisis7t 3wl 79l 0.64 £0.
30(£ S.D.), minor crisis7} A& %71 0.22 £ 0.
12(£ SD)=A(ZY 9), YHes #AFY A%
W Z7|oke vt Sl g —ANE A Ak s} o
£44% acute crisis7h $EFTE 2ok

Preop. 1
Pp/Pa

~

0.6 y r
no crisis minor

218 8. Pulmonary hypertensive crisis7} ¢ 157zt ¢
QlelF 4tole] €A Pp/Pa?l vl(mean £ S.D.)

acute crisis

/" ot
# 5 g ckFol | sHA Ay Agto] Fot
shodwl A4 s Etoledl A £F 2719 £U4A

@ YFASd e Pus RAHE AL £F A
2ol ol % Fa% AAlo] ek
£3 Wlse

ekt RIS 44E
A

thermodilution method 522 2# &A%t 4 A=
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Precp. 1
Rp/Rs

0.8
0.7

0.44

o.aﬁ }
" }

0.1

ninor acute crisis

1% 9. Pulmonary hypertensive crisis?} A1®Z 2 ¢
A F Aro] 8] ¥4 Rp/Rs¥ #l{mean £ S.D.)

no crisls

(cardiac index)7} 7} Mol AU A Hln
4 glou AAZE Jlele] #{F4TA WFRA
AN%s¢ DAHeR F4335k Age]l st Koh-
anna$-& Adt2org Aetd] YRS d4E2
A Ao FA4sHE AL AN Yol 488170
L3288 A4 g, skl £F A A
28 Hrsl Al AE AlutEerd AAl §Astook
gobn st Aat, oy 4FdTA d5EFANA F
H EFHAY AL EZIEE £F AR AFA
4% EpN: T AE7} L4 god I ARAALE
%L oz AT e

LTl TUY Y EGAYYY HAEH 2
3o} AhbARFEE o] g3t Fick W44l wtef
AR 48 AHdsigdod, 7t 4F4TEY A8
o A E Tk, AAAFE BAHL2 et
Wi 2 E2A QAbel 4 A-gstrlol AHdHE |3l
1 stgdch. & Fick whdAel =} 78 A4,
o 5oy —H 5N 4E7)ere o), WYL Ay

o) v, FAMY, AL, ARG APFTT T

% QA sl met AFsd 1 HEE BT I
£ oo AgaAE FEAsk. AFAFS A4E
£33 1470 vske 64 £ 288 cha RAdt
Atz uARARE K¢ F7HE v, oE
2R 54 ntEel ASEAY A AAYYF
2 23 443 124700 Aolol & A gl 7
A&thrl 244 s BB SRk Burrows 52}V
wae)l FArg AE 2ych, ok 4EF AR
o) o AEA AT} i, 53 £F A 244
2 ool AN SE 4HE A AT FALL

[z A 27t TS AR € 2ok o
H4E 4}o] 9] ARRA§ 2 AgA s+ FAT A
A S 2 d4E gdos, X A —aAF
W) 427)qre] wjoh MY R—A YR A v Apo],
2} upokzl F4 Ayl ool nk {2 AbAAE
2y Edl ol $Yclolv alulotate 2 AJlE
o A4 J2g BHdE $ETE 2T
At

2 -4 hedo] gl AAl4 AR A W FY ok
# 8 Foksh Wl QAR A o] =t} 29tk WYy A
o] Z7bate UL A5 sl AR AA}
Aol AL YA 402 JEF e, HAE
Foll € AYFFY S7he U 249 AEHA
SYRPRL AL dAY HE AYESFE Jdoen
2} -9 cidte] & A47¥e AE T 24 olAll
2A¢E AdgozH AH4gLFold Azttt
e 99 Austn A BT S s of ek v
a4, 2h—$ wiebe] & AMA 4718 Rolell A 2
A& 270 SFYee Yo A5 gdAql, o
# gho] hyperactive & 2% EFol AAYL A FH 2
/S L 2T Tob B, A aPEE AYE
A%l = olnl PR WAA A YRR o]z} Fhi)
E da 2 sAEAat, =8 34 iy AS
olglvta sirielE ¥ a4 WA ARo] T3
AP s 7 5 PeHd,

2 dFode €4 Qp/Qs7t 5, FAEHA
22 oy 5 YT ¥ F+ dE TF 847
o] Pp/Pst 74dtt 4§ 2Hevl, ol H-F
W maotEg Fdt 34elste] goldld €A
Qp/Qs7t Zeke AL s Foke] Fobell olekHA, 2
0 e g AR A ks A
Hyog wrd¥icty ¥ + YArt

AA4E 2rdAqg] B35y 25l Yd(pulm-
onary hypertensive crisis)& Whellersol' 14 2
Zo) % LEQ old, 2 U T 2 Boll @$E A
F71 st ok, €4 #FY ngoisol AN
Aol HFY 252 S0 s F4A
o8k 2830 gt AL MY THEo| A
o v YA Ao At g Hale] st
12,16.16) 3 o} S-gh Fol &= W 4 kst W Fol| 4 throm-
boxane®) ++ leukotrienest & vasoactive agentE°]
47 gERE Es ™, ol el W dal Wl
A L5 o)) 4B ALLe, 44T, 43hchF(acid-
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osis) 59| 2}l o8l H P AL +5& Za)sl 7
#o| 2L ek gebm A AT Y =
2} s 5 naqhEol AU FoledAE &
F #H@4A32 Sl =€ pulmonary hyperte-
nsive crisisoll #Fx] 2] 258 1 f11& o utebd, cri-
sis7h 47 AS$ole L A& Y3 a2AYsha,
hyperventilation with 100% O, full sedation, 3 &
F AR FAFoR A58 2] Bsbofof Fuphl®
~21)

# 57 gto] AFHotucl o Folx= A AFqt
9| 747} e+ 7 $§ acute pulmonary hypert-
ensive crisis, 35 oto] 254912 80 % ol 4 = A
gk Al E et 4t 2SN Ye Z$E minor
pulmonary hypertensive crisiszt2 H&j& 4+ U=
o, & dFdlAE H 5 ndqtFo] A= 309
Z 25 12% (40 % )l A pulmonary hypertensive cri-
sis7} W= g eul, 1% acute crisis7} 73 (23 %),
minor crisis7F 581(17 %) 2 9lch crisis7F AU" T
7 dgw T Abolofiv A HFY —AFY 5714
o wiol AP A w4 F23 Aol E
By e, kAo R ££A9 5 —AFY TF
71k} vl S B —-A P Ak w7t o 2EFF
minor crisis BB acute crisis7t W g B4k

12| %F 1#lo A+ %% pulmonary hypertensive
crisis7h WHEH 0 2 Al LEvhot 4 Al 102 Al 4}
aabgdont, 29te] o) B cdlEdl A 2ol HE
A 2ol wmd & dk-$shgch web sy naot
Zo] QAT JpotEedl A€ £F 2719 ASHLAF
whole] it ghal, Wad gt crisisoll W’ AL
A4 287 Yasein AR

V. d £

1. 198813 4935 1989w 9 Apo]el] Ao Tt 2|
o &k F5-olshet w4 A AR, #S5
W 2y dFE SuElolnl k34 o) FHe] AA4 47
& 3to} 3079 & WA AR £F A A 3ol W2 Al
A4, H1FY —AFY 571942 v, MPgd—a
3 Ak W), FAAY, Ay, £dge] A
3ho} o] & <loj o AraIAE HA 3

2. ARATY AL £F KIAAE /IE2R 647
e 233 ohd 24stgiclsl 244 A e f2l’
Z7He 24 oH(p<0.005).

3. 4
c},
4. ¥4 Qp/Qs7t F45 €5 Pp/Pst H
kg B9l o] & s 5 1y kg FHlat shotol
u
-]

F2| o) fOl7E AdaApA g Bl HFE

o

32

o

&
A Qp/Qs7t Zrke AL 2E
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