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=Abstract=

Considerations in Relationship of Open Heart Surgery &
Thyroid Hormone Changes

Kyoung Tae Cha, M.D.*, Min Su Hong, M.D.*, Yong Hur, M.D.*, Wook Su Ahn, M.D.*,
Byung Yul Kim, M.D.*, Jung Ho Lee, M.D.*, Jin Hee Hyun, Ph.D.**

Alterations in thyroid function test results are frequently seen in patients with nonthyroidal illness
& correlate with the severity of the illness & prognosis. We studied thyroid hormone changes in 14
patients received cardiopulmonary bypass (CPB). All patients were biochemical euthyroidism preoper-
atively.

TSH (Thyroid Stimulating Hormone) level reached its nadir(0.46 &+ 0.11 ulU/ml, P<0.0005) at 12
hours after the start of CPB & showed elevating pattern to the preoperative level thereafter. FT4(Free
Thyroxine) reached to its nadir(10.16 £ 1.17 pmol/L, P<0.01) at POD(Post Operative Day) #4 &
reached to the preoperative level at POD #7. Mean serum TSH & FTs concentration were within nor-
mal limits (P>0.25) during CPB & thereafter. TT:(Total Triiodothyronine) reached to its nadir(38.6
8.4 ng/dl, P<0.001) at 30 minutes after the start of CPB & remained low (P<0.05) throughout the
study period.

The patients whose recovery was uneventful (Group I) had higher serum TSH, TT; levels(P<0.05)
than who had complications or died (Group II). Group I showed the elevating pattern of TSH, TTs at
POD #4, but Group II failed to show such elevating pattern. In Group I, FTs+ was within normal lim-
its (P>0.5) throughout the study period, and also within normal limits (P>0.1)} in Group II.

(Korean J Thoracic Cardiovas Surg 1993;26:743-8)
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Table 1. Summary of Patient Data
No. of " Sex - Age : Clinical diagnosis
Group . B e : :
S Patients M F ) . CAD VHD ~ CHD
1 (Uneventful recovery) 9 4 5 40.89 + 12.1 3 4 2
2 (Complications or death) 5 3 2 462 + 9.2 0 5 0
Total 14 7 7 2

CAD:Coronary Artery Disease, VHD: Valvular Heart Disease, CHD: Congenital Heart Disease

Table 2. Preoperative Thyroid Status of the 14 Patients

Variable Group1  Group 2
(=9) (n=5)
Biochemical euthyroidism 9 5
Low T3 1 0
High T3 5 3
Low TSH 0 1
High TSH 2 0

All Patient’s free T4 was in normal range,
ie, biochemical euthyroidism.

Ts; Triiodothyronine, Ts: Thyroxine,
TSH ; Thyroid-Stimulating Hormonne

T 35 5Eg FAVE gl BT, 25 2 #AE
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ol 2l A 3HS oFe W olut AHAAl 7] 5ol dFE v]
A e FEARE HEHe] Usdch(Table 2). B4
TTs, FTs, TSH F25 ZAAbsl o, Ad e =43 <F
4AdFHEE ANYE AHE T £F 197 =
FNEE At A Arle g5 2ok A
2uk HeparinzationA], QW2 A 9]53F A|2HF 308, 6032,
2A17L, 6A17Y, 12217), &% 1, 4, 794 AE-E 33 or,
g3 22 F A 715 Ak 74 —20°Cell A st
gt w3 = FAAEQ AT 71 2AFESE] Ethranes T2
sk A F49H3E skt Q1T A eEE A
Aorto-bicaval cannulation3}el], Heparin Sodium< 300
Units/kg ¥-o3}o] ACT (Activated Clotting Time)7} 4003
o)Ate] = l&u Azl 72l FAlel A= Bubble
oxygenator (VT-5000%, Polystan, Denmark)S AF-8-3}al 22
=3 Ael7E FA GV AR R A]3e] Ao R o4}y
a®l 7o) 3 a}el x4)]= Membrane oxygenator (Maxima-
1300%, Medtronic, USA)E A&slsich Q13 A 2457
2} ga} Alole|= HE] (40um Arterial filter, Shiley”™,

torle my

4279 £ 11.38 3 9

USAZ} AH8-slgla, el FH.(27% 12mm)E Pump
lineo 2. x}-8-3}¢l 1 Full flows 2.4 L/m?/min. & &}eir}.
A3 AEdE Ao TS 60mmHg H=E {23}
¢dt}. Priming solution& %FAF2] Hematocrit?} 30 %7} =]
A Aot w% A¥FE vzl 2w, Mannitol (25 %)
3~4mlfkg, 50% D/W 25~50ml, Albumin(25%) 100 ml,
10% Cacl: 1ml/100ml(blood), Sodium bicarbonate 2
mEq/100 ml (priming solution), Kcl 0.45mEq/100 ml (prim-
ing solution), Heparin sodium 600 Units/100 ml (priming
solution)2} Hartmann's solutionS tidle] A Al=ke] 1,800
ml7} = A shdch Ht 28°C A xe] AAE A2 FE
& st o Y% Ael A g4 2 Topical cardiac hypother-
miaE Waistelc). 129 ¢] #ato 4= Cold St. Thomas
solution (15~25ml/kg)S Al Bio oz Al-slgla 2
ol 4+ Cold blood cardioplegia® AH-&-3ahich. qlg A
jg3to] TkSu, £ ACTE 3}7] $18}te] Heparin so-
dium 100 Units¢ 1 mg®] Protamine sulfate 8 A+-2-3}¢ic}.
AF Ao HAIAd TEE Wzt vz e &
7] $13ted, =d HAMAE 7 E o2l vl
w3t =% ol Fo} HAHA] T2 E W3S goluy] 9lste]
F LF kel vl {4 Ehe] Kobch
S22 &4y
TT:, FTs, TSHE 9 91 025)7F -39 T
RIABEAD Diagnostic Kit”(ABBOT Lab., USA), Amer-
lex-MAB FT. Kit“(Kodak Clinical Diagnostics, UK),
TSH RIABEAD 11 Diagnostic Kit®(ABBOT Lab., USA)
& 7z}7z} A}8-5)e], Cobra Gamma Detector A-5005" (Pac-
kard Inst., Switzeland)2 & # 8}l 2w, Intra & inter as-
say variatione Z}z} 6.8%, 7.5%(TT3), 3.7%, 59%
(FTs), 2.0%, 4.0%(TSH)sdc} e #HAix= TT}
80~220ng/dl, FT«7} 9~25pmol/L, TSH7} 0.34~3.5
ulU/ml)gdch.
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Reference value of TT3 = 80 - 220 ng/dl

TTS(ng/dI)

*VS Preop. Valus P<0.05
**VS Preop. Value P<0.01
***VS Preop. Value P <0.001
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Fig. 1. Changes in serum total triiodothyronine(TT:) levels
during the study period (CPB;Cardiopulmonary Bypass. POD:
Post operative Day, SEM :Standard Error of the Mean)
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22 =] ¢} v ey Z7}= E;q]z—lo] oln)7} ¢lal o,
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A ke (P<0.05) (Fig.1).
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Fig. 2. Changes in serum free thyroxine (T:) levels during the
study period (CPB:Cardiopulmonary Bypass, POD:Post operat-
ive Day. SEM:Standard Error of the Mean)

Reference value of TSH = 0.34 - 3.5 ulU/ml
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Fig. 3. Changes in serum thyroid-stimulationg hormone (TSH)
levels during the study period(CPB;Cardiopulmonary Bypass,
POD; Post Operative Day, SEM :Standard Error of the Mean).

A TR A Eolgten, % AA EFe AA
H AW (P>0.25)e 2l gdt} (Fig.2).

TSH+ A 9]58t 6085 dAJH]] F718 B2t &
AR olulE glodom, 1247H4 2% (0.46 + 0.11
ulU/ml, P<0.0005)8 Bglom, £F 4UnHE] Z713t=
okt-& Holon, &% AAx BFEE A Hhd (P>0.
25)ell sl it} (Fig.3).
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Reference value of Log(TT3+1) = 1.91 - 2.34 ng/d!

Log(TT3+ 1) {ng/dl)
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Fig. 4. Comparison of changes in serum total triiodothyronine
(TT3) levels between group 1 & group 2(CPB; Cardiopulmonary
Bypass, POD;Post Operative Day, SEM;Standard Error of
the Mean).

Reference value of Log FT4 = 0.95 -1.40 pmol/l.

Log(FT4) (pmol/L)
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Fig. 5. Comparison of changes in serum free thyroxine (FTs)
levels between group 1 and group 2(CPB;Cardiopulmonary By-
pass, POD;Post Operative Day, SEM:Standard Error of the
Mean). :
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Reference value of Log(TSH+1) = 0.127 - 0.653 ulU/ml
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Fig. 6. Comparison of changes in serum thyroid stimulating
hormone(TSH) levels between group 1 and 2(CPB:Cardiop-

ulmonary Bypass, POD;Post Operative Day, SEM ;Standard

Error of the Mean).

2014 2lm|glAl Wekem (P<K0.05), 53] F83 HS &
F 4dA e 2F 1A 1o FAe 7HHA S8t
B FAE Bov aF 20 ME 1A Esksioh(Fig.
4).

FTeE 1% 10 £F A 2571 A el ol
2o (P>0.5), €% 4o F FE& &d F£X= F7}
AE Bgow, 1F 20X % 5 A AAZE AA4AW
At e (P>0.1), 7 1FANME &F 44 FFH 2
27} 2% 1ol m e el Al skt (P<0.02) (Fig. S).
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T(P>0.25) £F 4UdFHE = F7F FAE R o, o
F2M= 5% 4°M o] F A= AAA ol E Bl
thH(P<0.02). ¥ 2gitlle &F 1A= 2570
ovlglE Aol %iaiﬁ»} SF AR RE = 25 2 2
F 1ol via) otk (P<0.01) (Fig. 6).
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Richard EC. Cardiopulmonary bypass and thyvroid hormone net-
abolism. Ann Thorac Surg 1993:56 (Supp!):S35-42

6. Wolfgang HD. Cardiac function in thyroid disease:clinical feat-

dFof] HAANZE e HpHTSH:0.46 + 0. llulU/ml
P<0.0005, FT4:10.16 + 1.17 pmol/L. P<0.01). %
=A HAE Aol 74 Eeolgtom. Al LPT o]
74},};] HE Ak 9 L,Hoﬂ 5’&1‘4

2. Serum TT= 0‘1%— ) ) 47T 300 HA 2 "o A ¢
t}7}(38.6 + 8.4ng/dl, P<0.001) T} Letr}= ixﬂi
Holov}l 7 o]l A x BRFEE= ™AL He ol g
At

3. &% 38 FAVE AR 2FoN A= 1 Aol
49do]|F 7 A= TTy, FTs, TSH 257}, 435 3] &
FAZE A gl Bk v Al Eheh(P<0.02
for TT: & FTs, P<0.01 for TSH).
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