Oncotic Pressure of Chronic Subdural Hematoma
Fluids
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Fig.1. The measuring procedures of oncotic
pressure. A collogion bag filled with hematoma
was corked and put into medium in a large bottle.
The collogion bag was connected to a glass
manometer tube (A) or pressure transducer (B).
The pressure is read directly by the height of
hematoma column excluding the effect of
capillarity, or recorded indirectly by a pen
recorder connected to the pressure transducer.
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Fig.2. Comparison of oncotic pressures of chronic
subdural hematoma read from glass manometer
in bag A and bag B. The permeable limitation
in collogion bag A and bag B was 12,000 and 25,
000 molecular weight, respectively. There was
no significant difference between the two.
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Fig.3. The oncotic pressure of chronic subdural
hematoma, subdural hygroma and venous bloqd
measured by pressure transducer. A, chronit
subdural hematoma; B, subdural hygroma; G,
venous blood. The maximum pressure Was
obtained within 30 minutes in the three.




1RUEHIE T MEDBERERE 727

(emH20)
®
100 &=
2 T
3 °
(/]
o o
Q
2 T
e
3
L]
8 °
50
AENEE
£ il e
5 L
=
H -
‘oo
%o
s E
0
fresh preserved Hygroma Blood

C.S.H. C.S.H.

Fig.4. Comparison of the maximum oncotic
pressures of chronic subdural hematoma, sub-
dural hygroma and venous blood measured by
pressure transducer. Arrows represent the same
case. C.S.H., chronic subdural hematoma;
Hygroma, subdural hygroma ; Blood, venous
blood.
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Fig.5. Influences of various media on the oncotic
pressure of hematoma preserved for 25 days. A,
physiological saline; B, lactate Ringer solution ;
C, Elliott's B solution, There was no significant
difference in maximum pressures.
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Fig.6. Comparison of the oncotic pressures of
hematoma preserved in the refrigerator for
various periods. A, immediately after removal ;
B, 3 days later ; C, 60 days later. The maximum
pressure reached a level 2.5 times as high as that
of the original value.
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Fig.7. Influences of hemolysis on the oncotic
pressure of venous blood. A, whole blood; B,
hemolyzed whole blood by saponin. The
pressure reached a level 4.4 times as high as that
of the whole blood.
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Fig.8. Comparison of the oncotic pressures of
whole blood and stored plasma. A, whole
blood ; B, plasma ; C, plasma stored for 30 days;
D, plasma stored for 60 days. There was no
significant difference between the four.

Hh

2B bOOBEREEDE LBI2TT, E
BLMOBEAMER, B L2 IEEEL< 2y,
OThdDizxtL, BMMEEbDDEBKREX 96 cm
HOTH D, a4 LR UL B8 ), By
(A), R LD BLABEL 725 (B), H—[mi% 3
B (C), #5660 B (D) BMRELLLODES
2RY., MEBEREE (B) de&mozh (A) rig
VREERIT B EdRE AL, 1553TC 24 cm H,0 Ok
fEicZEL, ZHIE30E (C), BLU60H D) FEs
THARETH o7, B9F, BRI (A), mMKLom
WERESEREMATAY N2 Uy MEE2IM R
& L-mskEER %, 78 (B), 30 H(C), 60 H(D)
BRELLZLODBEREE:2RT. HIEROHIRI
(A) DEBIROBARIER 22cm H,O THo72, zh
xtL, mEkEERE 7 HREEL LD (B) TH,
5 iz 8 cm H,0 OBEKREEL, ZOHREHCT
Bl T 20 HMRCBRICRE-7. 30 BMEELLL0
(C) &, 30 9342 55 cm H,0 DIEKR{E 2R L%,
3.5 BT TFHRREE L 2 o 72, 60 BRMEELL: b0
(D) iz, FEiZ 1.5 BEHEHIE 76 cm H,0 OFEK{ER
B, 10 B EHHREE L 7 o Te,
6. FEMBIEE I ~NES 0 VELBEREE
DA%
10 13, 36 B4 5 90 AEMHEICHRE L 7ImE 9

Oncotic pressure

(r;nono) A
40
0 5 10 (hr)
(:;%H,o) B
10
° 5 10 (hr)
(f-;leo) C
40
’ 5 10 (hr)
(a.f-‘;-hO) D
40
’ 3 10 (hr)

Measurement time

Fig.9. Comparison of oncotic pressures of cell
components mixed and stored with physiological
saline. A, whole blood; B, cell components
stored for 7 days; C, cell components stored for
30 days; D, cell components stored for 60 days.
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Fig. 11. Relation between oncotic pressure and
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in hematoma immediately after removal. e,
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Abstract

The mechanism of the enlarging chronic subdural hematoma was studied with particular
attention to oncotic pressure. The pressure was measured by the direct method using collogion
semipermeable membrane (pores with molecular weight of 12,000 and 25,000) in 26 chronic
subdural hematomas and 2 subdural hygromas. The venous blood was used as control. The
protein concentration and electrophoretic pattern were determined with supernatant fluids of
materials. Since there was no significant difference in the oncotic pressure, measured by the
above-mentioned two kinds of semipermeable membrane, the molecular weight contributing the
oncotic pressure in the hematoma seemed to exceed 25,000. The oncotic pressure of hemetoma
was 28.3110.3cmH, 0 (n:17), while that of the subdural hygroma was 6 and 8cm H, 0, and that
of serum was 22.5%1.3cmH, O (n:4),respectively. After storing in a refrigerator for 60 days, the
oncotic pressure of the hematoma increased gradually and reached a value 2.5 times as high as
the initial value. Separating the venous blood into serum and cell components, the pressure of the
former showed no significant change, while that of the latter mixed with physiological saline
increased gradually with time and reached a value 3.1 times as high as the initial value of the
whole blood. The oncotic pressure of hemolyzed venous blood by saponin was 4.4 times as high
as that of non-hemolyzed blood. The concentration of total protein in the hematoma was
6.9t1.1 g/dl (n:7) and in serum was 6.8+0.8g/dl. The concentration of (e, plus B) globulin in the
hematoma was 3.05+1.68g/dl and higher than the concentration(1.24+0.28g/dl) inserum, show-
ing a positive correlation with its oncotic pressure as well as with the concentration of total
protein,

These results suggest that a secondary hemorrhage into hematoma cavity from hematoma
capsule causes the red blood cells destruction, the hemoglobin degradation, and the higher
oncotic pressure of the hematoma which increases the water transport into hematoma cavity
through the outer membrane. Thus it is concluded that the increasing oncotic pressure in the
chronic subdural hematoma plays an important role of enlarging its volume.



