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Table 1 Summary of patients and surgical operations
Operative procedures? Eso-R Liv-R Gas-R Rec-R
Number of patients 36 24 23 23
Gender (male%) 92% 62% 72% 65%
Age (mean: range) 64.4: 46-73 63.7: 42-78 67.9: 41-88 68.8: 53-84

Disease (N) Esophageal cancer (all)

Hepatoma (14)
Biliary cancer (5)
Metastatic cancer (3)
Hepatolithiasis (2)

Gastric cancer (22) Rectal cancer (21)

Stromal tumor (1) Anal cancer (2)

Operation procedure (N)

Segementectomy (15)

Subtotal esophagectomy (all) | Lobectomy (9: Left 6: Right 3) | Total gastrectomy (all) | Abdominoperinal

rectal resection (all)

Accompanied procedure (N)P | Gastrectomy (3)
Splenectomy (1)

Splenectomy (15) Gastrectomy (1)

Splenectomy + Biliary surgery (3)
pancreas caudal

resection (2)

aAbbreviations; Eso-R, esophageal resection; Liv-R, liver resection; Gas-R, total gastrectomy; Rec-R, abdominoperineal rectal resection

bProphylactic cholecystectomy is not counted.
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Fig. 1 Allogeneic RBC transfusion in 12 surgical depart-
ments
Allogeneic RBC, hatched bar; autologous RBC, black bar
General anesthesia, white bar.
Surgical departments: Ortho., orthopedic surgery;
Otorhino., otorhinolaryngology; Gyne., gynecology and
obstetrics; Pediatric., pediatric surgery; Cardio., cardio-
vascular sugery; Neuro., neurosurgery; Ophthal., ophthal-
mology; Thoracic., thoracic surgery; Plastic., plastic sur-
gery; Oral, oral surgery

2. A i & AR

D i © Liv-R 2AE IO E ) 3£ <,
1,376 = 711m! (315~3,206ml), >\ T Rec-R 855+ 632
ml (224~2,399), Eso-R 660 =450m! (104~2780) @
NEIZ% %25 72. GasR & Liv-R, RecR X W GEI2AH 7%
< 555+303ml (90~1,105) THh -7 (Fig.2).

2) FAiRERH : Eso-R 23 RICEK < 472+ 142 45 (300~
900 43), 2T Liv-R 351 + 87 45 (248~508) T - 7-.
Gas-R 13 303+61 4 (212~430), Rec-R 28356 4 (189~
440) 725 7- (Fig.2).
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Fig. 2 Blood loss and operation time
Eso-R, esophageal resection; Liv-R, liver resection; Gas-R,
gastric resection; Rec-R, abdominoperineal amputation of
the rectum
Vertical line, SD
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ZFNZEN24%(33%13), 17% (3519 DEETH >
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3) FFP : Liv-RIEBI TOMMA D% <, FEBID 71%
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Nz, WM O 87% il #1725 72, Eso-
R T 11% (6.0+2.3U) OREFIZ, #itkid 1 HIC
20U il E 7z, Rec-R XA Hilii4 8.7% (2 B, 5U0) ®
SEFNCEIH SN, GasR TOMHIZZR 2572,

4) PPF : EsoR TZ M SN, JEBID 64% (23
Bl) 12 750 =506ml (fiHh 22%, Mrdiiss 11%, ik
47%) i & 7z, Liv-R TR 16% (312 +125m1i),
itk 17% (333+144ml). Rec-R TiAlrHr 17% (500 +
204ml), #t% 8.7% (750 +359ml). Gas-R Ti3ftith 8.7%
(375=177ml), #it%h 87% (500+354ml) IZflif X h
7z.

Table 2 Perioperative blood transfusion in 4 operative procedures

Operative procedures? Eso-R (N=236) Liv-R (N=24) Gas-R (N=23) Rec-R (N=23)
N| % Ue Range |N | % Range |N| % U Range |N| % U Range
RBC |Transfusion (total) [13{36 | 4.3=20 2-8 |11|46| 41=28 | 210 | 2| 95 2 14|61 | 57+41 2-13
Preoperative 010 0 0 0] 0 0 0 0 0 0 1| 48 6 6
Intraoperative 3| 83| 33+23 26 |10(42| 31=16 27 21 95 2 2 14|61 | 44+25 2-10
Postoperative 1131 | 44=17 2-6 4(17] 3519 | 210 [ 0] O 0 0 4(17 | 33+13 25
(*intraoperative)? 1| 28 6 6 3|13| 33%23 2-6 0/ 0 0 0 4(17 | 3313 25
Not tranfused 23|64 13154 21| 91 9(39
FFP | Transfusion (total) 6|17 10+£7.2 424 |17|71 1-54 0] 0 0 0 2| 871 90+14 4-10
Intraoperative 4|11 | 60=23 410 [15]63] 80+28 | 414 | 0| O 0 0 2| 87 4 4
Postoperative 3| 83| 12+72 624 |15(63 144 | 0/ O 0 0 2| 87| 50=14 4-6
(+intraoperative)l 17 og] 20 20 [13]54 644 |0l 0| o 0 | 2|87 50%14 | 46
Not tranfused 30|83 7129 23100 21191
ml®) ml ml
PPFY | Transfusion (total) 23|64 |750+506 |250-2,250 | 6|25|375+137|250-500 | 4| 17 |438+240|250-750 | 5|22 | 700209 |250-1,000
Intraoperative 8|22 |438+177| 250-750 | 4|16|312+125|250-500 | 2| 87|375+177 |250-500 | 4|17 |500+204 | 250-750
Postoperative 17|47 | 720+514 |250-2,000 | 3|17|333+144 |250-500 | 2| 87|500+354 |250-750 | 2| 8.7| 750359 | 250-1,000
(*intraoperative) 4|11 |875+775|250-2000| 1| 4 250 | 0] O 0 0 1| 87| 250 250
Not tranfused 13|36 18|75 19| 83 18|78
g9 g g
ALB9 | Transfusion 21|58 | 60=30 | 20-130 | 4|17 3080 | 0| O 0 4117 | 28=11 20-40
Not tranfused 15|42 20|83 23] 0 19|83

aEso-R, esophageal resection; Liv-R, liver resection; Gas-R, total gastrectomy; Rec-R, abdominoperineal rectal resection

bPPF, plasma protein fraction (250m!/bottle)

AALB, 20% alubumin solution (50ml/bottle, containing 10g albumin)

dTransfused both in intra- and post-operative period
emean * SD



70
60
RBC B Ope & Post

& 50
9 40 [ |
s
= 30
©
[ J SRR ) S

]0 ............. !

DO 5 0 o N R e

Ope Post Ope Post Ope Post Pre Ope Post
Eso-R Liv-R Gas-R Rec-R

T

60 M1 —— [0 5 it N
s b FFP| | | W B Ope&Post | |
*
8 40 [rrerersmememeseseeneng fecece e e s s e s s
5
PR U o B R R b
©
[ N ¢ T B B

10 "'m """"""""""""""""""""""""""""""

0 \ \ \

Ope Post Ope | Post Ope Post Ope | Post
Eso-R Liv-R Gas—-R Rec-R

PPF & ALB | M e & Pos )

Eso-R Liv-R Gas-R

Fig. 3 Proportion (%) of patients with blood product infu-
sion during the perioperative period
The use of RBC, FFP, PPF or ALB (post only) is shown
in 4 operative procedures.
Closedcolumns (M, Ope & Post) indicate blood products
being used at operation and in the postoperative period.
Open columns ([]) indicate blood products being used ei-
ther in the preoperative period, at operation or in the
postoperative period.
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1) IS % Hb ilioZ 8y & RBC #ilfi

Z A D47 Fi Hb il % K3 % &, Rec-R @ RBC
W IMAE B Tld 94+1.6g/dl LAKLT, MHEMER (125
g+21/dl) *HEXENH -7 (Fig.4). #Hini#k T Hb
fili% i % &, Eso-REBIO FAYK & L ART 132+
12g/dl 2> 555 89+1.0g/dl ~33% DK T. Mo 3
MRTD 20~24% DK TFHRA SN L LETHI
T 2 BBICIIMHIED 90% A2 (10~11g/dl) (2%
THE L 7-.

Witk Hb i & $iilie 2 i3 5 &, Sl fl <3
Hb 2L FT? RBC ¥ 5-5% - 72, L2 Ll &
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N=11

OPre ZPost MPost (2W)

Fig. 4 Changes in Hb during perioperative period in pa-
tients with or without postoperative RBC transfusion
Pre, preoperative Hb level; Post, postoperative Hb level;
Post (2W), Hb level 2 weeks after operation
Bars on the columns indicate SD
Hb in patients with blood transfusion, 3 males (9.4+0.7
g/dl) and 2 females (8.7 0.8 g/dl); normal Hb value, 13.1-
17.0 g/dI (male), 10.8-15.0 g/d! (female).
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Fig. 5 Serum Hb level at postoperative RBC transfusion
Patients with () or without ([]) RBC transfusion
Postoperative Hb (mean, horizontal bar), Eso-R (9.1+1.0
g/dl), Liv-R (95+1.7 g/dl), Rec-R 9.5+ 1.1 g/dl)

Hb fti & ORI Liv-R DA TIdiBod % 22 72 (Fig. 5).
2) Liv-RJEBITO PT OllE & FFP i il &
MIENZ IR T, MBIz 176 (71%) TPT

SHE X T Wiz PT & FEP FEEHRERI D 3/6(50%),

F AR TIX 14/18 (78%) THlw Sh, #ii#k FFP

O &I PT il & ¥ 4HBS L 72 (P<0.05) (Fig. 6).
3) ALB OffIC BT A B & O AR
a) WERMET7T VT I il T VT I $5m% Eso-
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Fig. 6 Relation between administered FFP and
prothrombin time in Liv-R
Horizontal line indicates normal prothrombin time (85%).

Dotted line indicates correlation line; FFP (U)=434—
05X PT (%), R=—0.697 (p < 0.05)

RICBWTHIET S &, MHEGHET VT I VHGHT
ME7NT I MECHBEREZIRD R d - 72 (Fig. 7).

b) Eso-RIZBIFHHitk TP, 7TNV7T I VML 84D
HAE (A~H) © ALB#H5 K% i3 2 &, EEH
F~H 2513 % <, K A & BIZ&ERIC ALB 2
B L Cwiz Ehli C~EIZEFICE Y ALB 235 L C
w7z (Fig. 8).
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Fig. 7 Serum albumin level at postoperative ALB infu-
sion in Eso-R
Patients with () or without ((]) ALB
Total albumin and serum albumin level (mean, horizon-
tal bar), albumin 0 g for 28+0.3 g/dl, 30 g for 29+0.5
g/dl, 40 g for 27+0.3 g/dl, 60 g, 3.1=0.3 g/dI, > 80 g for
303 g/d!
NS, not statistically significant
Normal range of serum albumin, 4.0-5.0 g/dI

ALB
m5-
4
@3
@2
@t
oo

W Albumin

TP & albumin (g/dl) Number of patients

Doctors

Fig. 8 Use of ALB and serum protein and albumin level
among 8 doctors
Upper chart, number of total ALB vials (cross hatch)
Lower chart, serum TP ((J) and albumin ()
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W35 &, HYAEOMHEIITECYH D, &FlIC
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5. BIRTOIE, e PAE, MlicfrbhTw
BHHUE, ZoOBMITWMEEEICRS 2wl L Bbh
5.
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OF BLOOD PRODUCTS IN GASTROINTESTINAL SURGERY

Takao Kunori", Chiharu Nishiyama®, Kuniko Suzuki”, Kazuyo Wakamatsu®, Sayaka Fujita”
and Fiko Hiruta”

"Committee of Blood Transfusion Therapy and Department of Surgery, Iwaki-kyoritsu Hospital

?Central Laboratory, Iwaki-kyoritsu Hospital

Abstract:

Background: The shortage of blood donors mandates the proper management of blood products in city hospitals.
Methods: Use of blood products and deposit autologous blood was analyzed in 12 surgical departments. Perioperative
use was investigated in 106 patients who underwent 4 major operations, including 36 esophageal resections (Eso-R),
24 liver resections (Liv-R), 23 total gastrectomies (Gas-R), 23 amputation of the rectum (Rec-R). Serum hemoglobin (Hb),
total protein (TP) and albumin level during the perioperative period were examined. ALB usage for Eso-R by 8 doc-
tors was compared.

Results: a) Total amount of red blood cells (RBC) in 12 surgical departments was 1,925 U (allogenic-RBC), or 20% of
all hospital RBC; digestive surgery, 487 U (11.8% of general anesthesia), cardiovascular surgery 295 U (7.2%) , gynecol-
ogy 272 U (6.6%) and orthopedics 270 U (6.5%) . Autologous-RBC was used in 4 departments (506 U) including ortho-
pedic (335 U). b) Intraoperative use of RBC was most frequent (61 %, 4.4+ 2.5 U) in Rec-R, followed by Liv-R 42%, 3.1 =
1.6 U). Postoperative use of RBC was most frequent in Eso-R (31%, 44 +1.7 U), in which Hb decreased by 67% after
surgery. Gas-R required RBC for intraoperative use in only 2 patients. Amount of postoperative RBC in Eso-R was in-
dependent of Hb. RBC in Liv-R was prepared in 78 % of patients by cross match testing. Platelets were used in only
one Liv-R. Fresh frozen plasma was used in 63% of Liv-R (1312 U) related with prothrombin time. Plasma protein
fraction was used in 64% of Eso-R. Albumin solution (20%) was used postoperatively in accordance with physician
discretion rather than TP (or albumin) level.

Conclusion: Autogeneic-RBC is still unpopular. The usage pattern of blood products differed among operative proce-

dures. Rational rules for transfusion do not appear to have been sufficiently established.
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