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Hemorrhagic Shock Patients
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Hypovolemic shock resulting from an intraoperative or traumatic hemorrhage requires urgent, aggressive
resuscitation to achieve a successful prognosis. Common difficulties encountered include the need for venous
access, restoration of blood volume and, most importantly, maintenance of normothermia. The rapid infusion
system (Haemonetics corporation, U.S.A., RIS) allows normothermic volume restoration at flow rates of up
to 2000 mi/min when two 10 gauge catheters are used.

During the period of June 1996 and December 1997, we used RIS for 12 traumatic hemorrhagic shock
patients in operating room and a retrospective clinical study was undertaken in these patients. Statistical
significances (p <0.05) were analyzed by one way ANOVA and two-tailed Student’s t-test. The Results
are as follows. 1) The initial Emergency Department Trauma Score (TS) was an average of 10.3+3.6
and the initial operating room APACHE Il score was 71.2+30.1. 2) The average emergency department
systolic blood pressure was 60.5+25.0 mmHg and pulse rate was an average of 123.0+20.2 beats/min.
3) The average preoperative systolic blood pressure was 79.2+30.4 mmHg, pulse rate was 112.1+33.9
beats/min and body temperature averaged 33.8+1.0°C. 4) Comresponding postoperative values were 100.0
+26.0 mmHg, 111.8+15.7 beats/min and 35.7+0.8°C. 5) The average preoperative prothrombin time
was 15.8+2.7 sec, activated partial thromboplastin time was 56.3 +;34.8 sec and platelet count was 134.7
+65.6 (% 10%ul). 6) Corresponding postoperative values were 23.0+9.4 sec, 70.9+27.5 sec and 50.1+
435 (x10%ul). 7) The average preoperative ionized sodium value was 140.8+45.0 mmoll and
postoperative value was 142.4+5.4 mmoljl. 8) Changes for systolic blood pressure, temperature, platelet
count and ionized sodium were statistically significant (p < 0.05). 9) Mortality rate was 2/12 at 24 hrs and
5/12 overall.

In summary, the rapid infusion system was effectively employed in operating room for 12 traurnatic
hemorrhagic hypovolemic shock patients with no significant complications except thrombocytopenia. The
mortality rate was 16.7% at 24 hrs and 41.7% overall. (Ajou Med J 1998; 3(1): 47 ~53)
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Table 1. Clinical data
Variable Mean+SD Range No. of patients
Age (year) 449+138 24~67 12
TS 103136 6~16 12
APACHE 1l score 712+30.1 22~131 12
Op. time (hour) 47424 2~11 12
Preoperative Crystalloid (ml) 3800.0+2974.0 1000~ 10000 10
Preoperative Colloid(m!) 250.0+267.3 0~500 8
Preoperative packed red blood cells (units) 54+40 0~1t 10
Preoperative fresh frozen plasma (units) 16+35 0~10 8

All values are mean=standard deviation. TS: Trauma score



N

ol5g - 4 - A4y

MYBN £3 B ool M RIS ALROl T AN 1E 49

Table 2. Intraoperative blood and fiuids volumes

Variable Mean+SD Range No. of patients
Packed red blood cells (units)
RIS 52.3+356 11~131 12
Total 5291358 14~131 12
Fresh frozen plasma (units)
RIS 230+163 3~50 12
Total 233+16.0 3~50 12
Crystalloid (ml)
RIS 20108.3+18369.7 2000~ 50000 12
Total 23908.3+20997.5 3900 ~ 60000 12
Colloid (ml) 4250+4899 0~1500 8
All values are mean=standard deviation. RIS: rapid infusion system
Table 3. Changes of vital signs
Variable Mean+SD Range No. of patients
Temperature (°C)
Preoperative 338*+10 32.0~35.0 9
Postoperative 357+08" 339~369 10
Systolic Blood Pressure (mmHg)
ER 60.5+25.0 0~90 12
Preoperative 792+304 0~130 12
Postoperative 100.0+26.0* 30~125 12
Pulse Rate (beats/min)
ER 123.0+20.2 88~158 12
Preoperative 112.1+£33.9 100~ 140 12
Postoperative 111.8+157 70~126 12

All values are mean=*standard deviation. ER: emergency room, Preoperative: arrival at operating room, Postoperative: at the end
of operation. * p<0.05 compared with preoperative value, *: p<0.05 by one way ANOVA
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Table 4. Hematologic parameters

Variable Mean+SD Range No. of patients
Hemoglobin (g/dL)

Preoperative 96+27 6.5~147 12

Postoperative 10123 6.3~135 12
Platelet (X 103/ul)

Preoperative 134.7+65.6 34.0~2410 9

Postoperative 50.1£435° 150~ 143.0 10
Prothrombin time (sec)

Preoperative 15.8+27 12.0~20.0 9

Postoperative 230194 13.0~43.0 1
Partial thromboplastin time (sec)

Preoperative 56.3+34.8 280~120 10

Postoperative 7091275 320~120 1
Calcium (mmol/l)

Preoperative 0901 05~13 10

Postoperative 08+02 05~10 10
Sodium (mmol/l)

Preoperative 140.8+450 128.0~148.0 12

Postoperative 1424+54° 127.0~150.0 12

All values are mean=standard deviation. ~ p<0.05 compared with pre-operative value.
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