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Clinical Studies on Hemorrhagic Diathesis in Massive Blood Transfusion
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A =

25 4 4 (bleeding diathesis) & A AA 4 = ZF
Woe wo B L2 & dobe d7e o ¢
AZo] fdA 2z sl & u Arh (Krevanss,
1955; Zucker%, 1957; Golbus%, 19595 Baldini %,
1960; Sunada%, 1961; Alleng, 19653 Wilson%,
1965, 1971; Miller &, 1971, 1973).

gasa e ARE o2 AR WYL EAE
Ay iy F4Z(dilutional thrombocytopenia), %
QA 2xqlA V, WS 24 (loss of labile coagula-
tion factor V&WI), A -%«4 &4 (primary fibrino-
lysis) ot sb&4 ¥ 3 % 7w Z(disseminated intra-
vascular coagulation)o] FA 5o} ste= DICs w73
¥ ¢ 2% Rodriguez-Erdmann {1965) &
(1970) 0] thrombocytopenia, hypofibrinogenemia, lysis
of blood clot2] 247 ol L4 ES triad& FA3
¢ich, L oeugl s gy A A 34 207
& Aoz dasrde ¢ F ¥AT F e 84
sro] AA 2 Loz, velrtAE wAdHE o
AR o5 AdstE FHAA A8 €3, =%
platelets count, prothrombin time (PT), partial
thromboplastin time (PTT), fibrinogen, euglobulin

Deykin%

lysis time (ELT?), fibrinogen/fibrin degradation product
test(FDP} $ ¢ v 3R 232 £F o #5490 % EDIC
o] WA HT R YA o) 4ERA g WE PRZ
Axae) o)A v egEitnd £ 4T AR

Al A B

L= I
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2 Hge QLetd Fog He FAF £ plater
lets count, PT, PTT, fibrinogen, ELT, FDP% %<

v m oere e Agddz oY 9Ty
BZE o] F44 A 4.

f o=

2.0 ¥ %

<2

E

1 e

SR g Aol A 2AF dFFH(AA 6
pints, £ 26 pints) & w2 A 208 & HFo=
2% 7 1959 platelets count, PT, PTT, fibrinogen,
ELT, FDT% <47 $9% dd &= AAE A%
o 7t AAAS FAt A4ew g A7 HE A
et A28 ¥ee 80mle) acid-citrate-dextrose
(ACD) solutiong Z%3%}l+= fenwal plastic bagell o
350mle] APg 2P AFTAIR e AFALL
7928 2090w Fogieth

Boyan (1964)0] L8 cold bloodd] ¥ 5E ol
5] sl 48Y WAL water bath 9 ANIMECS 3|
blood warmer(¥ 4 7}27])2 7}&38ldd A8t oH
A dae sdd F7 mA4-E3 Al (cross-matching
tes)E AA%A AFrEd S Hdgsh

Ao BE AW 548N g (estimated blood vol-
ume) & AAFI(R D, Azl RE FY ] WHE
aastgen, ¢4 #A A& AN A4

Z %o (radial artery)oll catheter® A A &to] & <tat
o & 7} 2342 A} (arterial blood gas analysis) & A
Atz AR e AxE B AL FAT AN
& R &g o

SDHA WY :

oliw o2 3AA Y 22 platelets countE= 3%
potassium EDTA 0.25mlel 4mle] AN & 3§ & 3jal
(1.5:20.25mg/ml of whole blood) electronic particle
counter technic (TOA platelet counter PL-100)2 &

2Astd o (@A 1 15-40% 104/mm?®), prothrombin
time2- one-stage method (Quick)#4 simplastin
(thromboplastin ¢, Dade)& A&43t5os (G !

11-13sec., 100%~80%), partial thromboplastin time
o activated cephaloplastin(Actin, Dade)g AH-83o]
=8ty m(d=A : 28-38 sec.), PT, PTT, % A4t
of A] clot¥4¢] #+A%& automated fibrometer® Ab§&
#<d o}, euglobulin lysis time-2- Von Kaula®} Schultz
(1958)¢} elo] o7 5te] Data-FI kit (Dade) & At
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Table t. Age, scx, dizgnesis, operation name, estimated blood volume and transfusion amount

No. Sex érgr% Héislt Vv(ilgg)ht Diagnosis - Operation Eglt.l(r;\llrzl%?d '(Iprﬁﬂzg ég(}lﬁsét
I F 47 141 47 Cx Ca lib Wertheim’'s Op. 3,055 8 1,070
2 F 56 148 49 Cx Ca IIb Wertheim's Op. 3,185 8 800-
3 F 52 130 51 Cx Ca Iib Wertheim’s Op. 3,315 7 920
4 F 46 153 51 Cx Ca Ilb Wertheim's Op. 3,315 9 720
5 M 83 176 53 Laryngeal Ca. Total laryngectomy 3,180 9 800
6 F 28 154 52 Endometriosis T.AH. 3,380 7 920

¢ double uterus
7 M 62 162 44 Stomach Ca. Total gastrectomy 2,860 6 1,200
&8 M 53 173 58 Rectal Ca. Mile’s Op. 4,060 8 1,600
M 56 175 64 Rectal Ca. Mile’s Op. 4, 480 8 1,600
0 F 30 141 51 Scoliosis Harrington instrumentation 3,315 8 1,600
11 M 18 168 57 Mandibulzr Ca. Hemimandibulectomy 3,990 13 1,300
12 M 18 145 48 Scoliosis Harrington instrumentation 3,120 12 1,600
13 M 55 168 67 Bladder Ca. Bricker’s Op. 4, 69¢ 13 1,300
14 F 57 151 49 Rectal Ca. Mile’s Op. 3,185 12 1,200
15 M 45 175 65 Abdominal acrtic Teflon graft 4, 5¢0 12 1,200
aneurysm
16 F 49 153 50 Cx Ca IIb Wertheim’s Op 3,250 15 1,560
17 F 48 151 49 Cx Ca IIb Wertheim’s Op 3,185 18 1,520
18 F 41 156 57 Cx Ca Ilb Wertheim's Op 3,135 21 1,680
19 F 52 149 52 Cx Ca IIb Wertheim’s Op 3,120 21 1,400
20 F 51 153 45 Cx Ca IIb Wertheim's Op 2,700 26 1,720
Mean 157 53.0 3, 454 121,290
+S.D. 11.5 6.2 573.0 5.6 316.9

S8l os (33227 : 2-6 hrs), FDP test= immunologic
test2 4 latex agglutination method(Fi test) =i o
non-immunologic method 2.4 staphylococeal clumping [
test® ALE-3 v (A | negative<(10pg/me). fib-
rinogen assayi> clauss method®4 Dade thrombin
100ug A&l o (] 200~ 400mg/dl).

FAEA A2 student-t testF ol Lale] p<0.05 :
E fel Adeg wastyc. :

4HE
Platelets counte] €3 ZFx& 228,000 (S.D.+ T e w
119 AFHE 126 Fig. 1. Correlation between pre-op. and post-op. days:

69.200/mm*e] Slew £F A ool R
o o = - on platelets count. The brackets represent
D.+5 ° o gt ol o Ge R
000 (S.D.X58,000022 3 =z 2 ole one standard deviation. The shaded areas

(p<0.01) B M%2 F&E 2dd(m 2, = 1. represent the area of normal limits in our
EF A 29 HTFAE 136,000(5.D.£66,200) 2.5 laboratory.
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Table 2. Platelets count (X 10%3/mm?3)

No. P]l_‘)é:.i';ip. E’;ﬂﬁ?}; 2nd Day 3rd Day 4th Day 5th Day 6th Day~
1 212 86 94 143 187 203 233
2 444 311 297 331 375 413 452
3 177 103 101 130 154 199 231
4 235 128 123 192 211 230 236
5 253 154 160 223 282 303 325
6 182 140 138 150 172 190 220
7 174 103 124 156 184 214 241
8 213 118 106 153 194 225 252
9 194 123 152 183 205 230 264
10 184 129 154 162 193 224 241
11 333 205 199 234 289 312 353

12 195 101 132 153 175 203 215-

13 254 153 189 221 245 272 204
14 204 134 164 186 203 227 233

15 202 123 134 152 184 203 231

16 198 87 113 145 173 217 235
7 288 76 98 124 154 203 247

18 178 79 74 102 137 172 176-

19 148 66 47 66 84 103 122

20 301 102 120 153 203 259 297

Mean 228 126* 136* 168** 200%** 230*** 256%FF
+=5.D. 69.2 58 £6. 2 52.7 73.8 62.2 66. 8

* : P<0.01, Compared with pre-op.
** 1 P<0.01, Compared with pre-op and post-op. 1st day.
#%x . P<0.05, Compared with post-op. lst day

3]

Prothrombin Time’sec;

Fig. 2.

I

!
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I're-op.
Day

Post-op.
1st Day

oad

Correlation between pre-op. and post-op. on
prothrombin time. The brackets represent
one standard deviation. The shaded areas

represent

our laboratory.

the area of normal limits in

Y (p<0.01) £F Al 19 2Ee
28 (p>>0.05), £F A 3=
T 81% Z71eigl o (p<L0.05), =
A e v 4= 44 (203, 000162, 0000 & b gt
o} = Harker¥ (1969, 1972)o] 2-x & i &

A% A AreFo] 35,000/mmPeha ¥ o] o] nzsh 9

iz

pud

o owp

2).
PTT= 30

i

PT7t A 14lel
sivh
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Table 3. Prothrombin time(sec.)

i FrEA g g

Fig. 3. Correlation between pre-op. and gost-op.

days on partial thromboplastin time. Th=
brackets represent one standard deviation.
The shaded areas represent the area of
normal limits in our laboratory,

Fibrinogen& <& 264+38.2mg/dl, <% A 1

15 =
No. Prlgagp' fSOtStDoﬂl;; 2nd Day o
1 8 10 11
2 10 12 12 i
3 10 12 12 PR
4 11 10 10 E
5 11 11 11 I
6 11 11 11
7 12 10 11 = oor
8 10 15* 9 T
9 11 13 13 S
10 11 15%* 13
11 10 12 12
12 11 11 10
13 11 12 11
14 12 11 12
15 10 11 11
16 11 13 12
17 12 13.5 12
18 12 12 12
19 11 12 12
20 11 12 1
Mean 11 12 11
+S.D. 0.9 1.4 1.1
* L 4T% o 65%

Others : above 80%

Table 4. Partial thromboplastin time (sec.)

£ 284+ 44.2mg/dl, £F A 290l 304+70. 8mg dl
Z AAHAUd(E 5 = 4). euglobulin lysis time

L £F A 19 & 3£ 247 108, 3 6471 o
4o g AWy ole|glen] & A 296 % H2

Table 5. Fibrinogen (mg/dl)

No. P]r)e;';p. E’;)tst]:;)ap}; 2nd Day No. PIB;;D. f;stﬁ;}; ond Day
1 17(NC:33)  23(NC:33)  25(NC:33) 1 250 270 P
2 34 40 37 2 250 250 270
3 26 26 27 3 330 370 330
4 25 24 24 4 230 250 330
5 28 33 33 5 350 400 460
6 34 35 35 6 300 325 340
7 26 28 27 7 250 285 330
8 35 37 34 8 265 285 330
9 33 33 33 9 230 270 300
10 34 38 36 10 280 285 450
11 43 33 33 11 250 255 250
12 32 34 34 12 275 280 280
12 35 40 40 13 300 310 330
14 28 32 33 14 230 260 280
15 26 28 26 15 250 265 270
16 28 30 30 16 230 250 265
17 32 35 35 17 220 250 270
18 31 35 35 18 230 250 260
19 30 38 32 19 200 210 210
20 28 29 30 20 330 350 380
Mean 30 33* 32 Mean 264 284* 304*
+8.D. 5.3 5.0 4.3 +S.D. 39.2 44.2 70.8
* : P<0.05 *:.P<0.05
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Table 6. Euglobulin lysis time (unit:hours)

Post—éﬁ[').'

2nd day

_kNj)' - dg‘yk Ist day
1 2h 307 6ht 6h 1
2 4h 6ht 6h1
3 4h 30’ 2h 10° 4h
4 6h 1t 6ht 6h T
5 3h 30’ 6h T 6ht
6 6h 1 4h 10’ 4h
7 th 10’ 4h 1h 30°
8 4h 20’ 6h 1 4h 10
9 6h T 6ht 6ht
10 5ht 6h1 5h 1
11 4h 3h 3h 20’
12 2h 3h 30 4h
13 3h 30 6L 1 6h 1
14 4h 30’ 4h 4h
15 4h 10 6h? 6h 1
16 2h 40' 6h1 6ht
17 3h 10/ 3h 15 4h
18 6ht 6h1 6h1
19 4h 6ht 6ht
20 6h1 4h 4h 307

347 20 H = 6AL oo g AN A AUs o]
AeH(Z 6, = 5). FDP teste &3 16ale]4] 24,
deflofl Al 1:5(F4) ol delglen, £F 2o
9al] of] 4
A 3ol 169 ofl 4]

+4, 1ol A 1:5(%A) o] Fololm, =3
=4, 4961 A

1:5(}4d)e2

vl

T orizosgen mp dP

1 I 1
Pre-or.

Dav

DPost-op. ond
15t *Day -

Fig. 4. Correlation between pre-op. and post-op.
days on fibrinogen. The brackets represent
one standard deviation. The shaded areas
represent the area of normal limits in our
laboratory.

W
N
s @ __
";:i‘ - ./»,/f,/ //4////%
2
Fig. 5. Correlation between pre-op. and post-op.
days on euglobulin lysis time. The shaded
areas represent the area of normal limits
in our laboratory. The each point represents
its value.
Table 7. FDP test
No. Prdea—gp‘ fsotsE:)? 2nd-_(—lay 3rd day
1 1.5(+) - - -
9 _ _ _ _
3 — 1:20C+) 1: 5{+) -
4 — _ - _
5 -— -— —_— —
6 1:5(+) 1:20(4) 1:200+) 1:5(+)
7 pu— J— — —_
8 - 10 5(+) 1:20(+) -
9 - 12 5(+) 1: 5(+) —
10 1:5(+) 1: 5(4+) 1: 5{(+) —
11 - - - _
12 - — — -
13 - - - _
14 - 17 5(+) 1: 5(+#) —
15 — 1: 5(+) 1: 5(+) 1:5(+
16 — 1: 5(+) 1: 5(+ -
7 — — 11 5(+) -
18 - 1: 5(+) 1 5(+) 1:5(+)
19 - 1:20(+) 1: 5(+) —
20 1:5(+) - - -
(=) I 10ug ©] %}
1: 5(+) ; 10ug o] %
1:20(+) : 40ug o] &
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Fig. 6. Correlation between pre-op. and post-op.
days on fibrin/fibrinogen degradation product
test. The shaded areas represent the area
of normal limits in our laboratory. The each
point represents its value.

AT vy BEE Holxm glon] #3419, A
2] @A A% FDP 1:5(FA) o 44 el #at
A Ak, 198 Al A9 zFo) & A 2] platelets
countz} 47,000/mm?E vehd ZhAbel A w4 Q)
Z2gA%e WY & ddrh

i ot

st DA
9 AR Fo

g Ako] A
195 4%

o ga o) e} g2 Miller (1971) % of
estimated blood volum®] 19 xb o] 4
AzZbge]  FEEE oulgct. A 2099
auE 808 284 TL A JAE
o, 21 pints ACD A g3 8
gho] Fo 7 T FaF-d et
A 9ad 2dA3FL gglon o
th eyl YAt o) 2715 UlEr]l el E 64
7} o]l ] fresh bloodil platelets rich plasma® 4 %
Hoz AT 4 gl 4°C AR Ao A = platelets
= AxgaAer 74zs, Baldini® (196002 @3
o =2 platelets viability indexel &jelsl 34 kel &=
AR 0B E Zret, 244 7k Foll = 12% %, 4847
Fol e 2% Fadrm 3t =, Goldstein 2! Strumia
(1964) %] )59 thromboplastic activity= A & 21
AAA = EARer gt
Miller (1971)¢} Wilson(1965) §¢] 2223 thrombo-
cytopeniat 65,000/mmie] st 2 Coln] e ME FF
A v‘s‘m] 9 o] 1}, Freireich (1966), Gaydos (1962)
& plateletsel] @4 absolute thresholde] =&

o Ax o8& F4F a3z gk

= Winchell (1959)% & vascular integrity®] dis--
ruption®] #F= 4] thrombocytopenias] £ulsle] &%
& Ed vtz Basiy e

Traumatic =¥ surgical wound®] hemostasiso] g
9% platelet = Aggeler (1961), Baldini (1966),
Covins(1968), Cronkite(1966)%-2 50, 000~75, 000/
mm?el et st o 2 A Axst Ag AL
= sl

Z&#1 vt Covins(1968) 9t Gollub(1959) 52
old &% & L9 4+ bleeding s o & it
= delAA gEdz nzitgoes, Gollub studyd):
A ARG AFEA FA0] A&l

Harker(1970) 52 platelet storage poole u]z%’
Mo B 2 platelets counts 253 F YA L5
2y Aoz wxtgcl.

A AL plateletse) vl Heo] proaccelerin(factor V)
9 AHG (factor D2l #Z47F 4719, Horowitz:
(1965)<] 2]#}el PTA(factor ¥)= 9 A Fagd=.
sl o] E9 A% thrombocytopeniad] o] ef 4
FHAE 3E4%e] dde] B gk et £ A
¥ A3 PTT(which measures all factors except 1,
XIII, platelets)®t PT (measures factor I, I, V¥V, &
X) AAARGE A449 oldelgl e factor Vb W
= 3549 Hhl 4] 20~50% BERE 4, Borch-
grevink(1961) ¢+ Eknoyan(i969) 5o <3tsl {factor
Vi AFEs e A% hemostasise] Lo g2
Ae 5~25%7 Badtthz HRw PRy A
%] = bleeding tendencyt fresh frozen plasma (FFP)
£ ¥ PTTY PT7 A422 B Fx AL
Bh9i .

Rodriguez-Erdmann(1965) % Deykin  (1970)-2
thrombocytopenia, hypofibrinogenemia, euglobin lysis.
of blood clote] 24 zk o] A& DICS triad® F
Asgl 3, Alter (1969) ¥ Robby (1969) 52 factor
Vv, VII, platelet®] 7+& 9+ fibrin split product®] &
Zbs} WA AA el euglobulin lysisE DICS] AAbuz o
2 2wty o primary fbrinolysis?] 7 AbAbel A&
o] 52 FAE Aol F e

AzAdez wfa e o2l platelet deficient
stored bloed®] ¥ & A|GAq 44 e 2%
= 65,000/mm? o] ol A & bleedinge] w4y + 9
on] o} AL fresh bloodyt PRPE# A ITHo=

z]_?}_ /’—olg].
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Moo

— 488 —




—Ham, B.M. et al.: Hemorrhagic diathesis in massive blood transfusion-—

E=| 2
HFErdd @2 YR h 4 13 E Adgn
<4 platelets count, PT, PTT fibrinogen, ELT,
FDPE #d-Gx At ool olE A} Fe 4 %
¥ T %] F T 12pints(d A 6 pints~21pints) ]
7‘]‘ 205 lor ¢8H A 58 % A 1?4_
1 €3 AAA S 53U A4z BA T wAA S
”]51’-7515 el g e AzL Agid.

1. platelets counti= FF F A 1Ye] 4 A A

PAel W gte] Rl s zeAstd e} (44%, pC
0.01) A2UFHE Ftte 42 Moz 59 &
A4z B39

2. PT, PTT, ELT+ w37} g9t}

3. FDP& <3 L:5(¥A)q 7 20%0 A 48 %
ALY A 20 A2 50%2 55%olglen o]:=
AEE Fol P E 4 gl

4. A ¢} A DICY triade] #}23t o] =
T FAAY HAAgY o
A AT A 5

el e,
1465 2Fen d44 29
2lsleh.

—~ABSTRACT—

Clinical studies on hemorrhagic diathesis
in massive blood transfusion

B.M. Ham and B.D. Lee
Department of Anesthesiology, College of Medicine,
Seoul National University
Hong Ko
Department of Anesthesia, Pohang Naval Hospital

Studies of blood coagulation parameters were
carried out in 20 patients of SNUH who received a
large number (6~21 pints) of transfusions of stored
blood anticoagulated with acid-citrate-dextrose solu-
tion.

All patient didn’t develop hemorrhagic diathesis,
but developed slight dilutional thrombocytopenia
(126, 000£58, 000)/mm® and other test {e.g. PTT,
PT, Fibringen, Euglobulin lysis time and FDP test)
was within normal limit.

It is concluded that although several factors may
be involved, diluticnal thrombocytopenia due to
stored blood is the primary cause of bleeding which

follows massive blood transfusions.
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