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Effect of Various Irrigation Fluids on Arterial and Venous
Endothelium after Ischemia

Chin Ho Yoon * Han Joong Kim
Department of Plastic Surgery, College of Medicine, Ewha Womans Universily

This study examines the extent of endothelial damage following a period of irrigation
with various crystalloid irrigation fluds. Both arteries and veins were evaluated after irrigation
with normal saline, lactated Ringer’s, balanced salt solution{BSS), and balanced salt solution
plus(BSS™). The arterial and venous endothelia were examined with the scanning electron
microscope. Using a randomized blind observer scoring system, micrographs were evaluated
for changes in nuclear shape, cell junction integrity, cytoplasm changes, and sloughing
of the endothelial cell layer. BSS™ and BSS produced stastically significant(P<.001) impro-
vement over the other two irrigation fluids in the arteries. BSS* and BSS were stastically
superior(P<C001) in the venous vessels. The compositions of BSS and BSS* tend to main-
tain a physiologic environment in the presence of ischemia. These maintained a morphologic
appearance closer to that of perfusion-fixed controls. The data suggest a protective effect
of such physiologic preparations on the endothelium. The preservation of intact endothelium
may play a role in decreased platelet activation, continued production of prostacyclin, and
maintenance of and intact barrier between the intra-cellular and extracellular spaces. This
could enhance the survival of transplanted or transferred tissue, by helping to maintain
nearly normal endothelium during surgery.
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Table 1. Compositon of irrigation fluids
NS LR BSS BSSt

Sodium(mEg/1) 154 180 145 154
Chloride(mEg/l) 154 112 129 131
Potassium(mEg/1) 4 10 5
Calcium(mEg %) 6 6 2
Magnesium(mEg/l) 8 2
Lactate{mEg %) 28
Acetate(mEg%) 29
Citrate(mEg % ) 6
Phosphate(mEg% ) 25
Bicarbonate(mEg% ) 25
Glucose(mEg% ) 5.1
Glutathion(mg%) 0.3
Heparin 1000u/100ml in all fluids
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SCORING

Nudeus and cytoplasm :

3 flattened, non-prominent and elliptical nucleus no fenetradon on cytoplasm -
2 flattened, non-prominent and elliptical nucleus no vacuoles and minimal fenestration on cvtop-
lasm -
1 prominent and elliptical nucleus minimal fenestration and minimal vacuoles on cytoplasm
0 mis-shapen and raised nucleus vacuoles and severe fenestration on cytoplasm
Cell junctions :
3 well defined, no streching
2 demarcated, well defined, minimal stretching
1 moderate stretching without complete disruption
0 disruption of junction
Overall :

4 no sloughing

3 minimal sloughing
2 moderate sloughing
1 severe sloughing

Fig. 1. yigre =4

Table 2. Arterial irrigation results

. No. of
Fluid . Mean score
specimens
NS 12 5.8511.37
LR 12 6.08+ 1.21
BSS 12 6.21+1.62
BSS™ : i2 8.17+ 1.16

ARl 4. Lactated Ringer's AH&3F 5. SEM X 2000
o8 A4A 2B §AHT ATPIAY B

AFEl 3. normal saline AH-8&-3F 59
A

ST SEM X 400 9l

FAAQ folde) A4z B2FAstn #E¥

yuk Bel i, FE HA(vacuolization) o] 232 A9 1}
F AATHAIR 5). BSSTA A= AT AMSE A SR AE BRIAAACLL 6.
W de e REges Jeich %o] ME 3 B.g =
T Ego) Haglon AxPL HRFYA o A obe] mEo] glo]A BSST S BSS7} N,

- 391 —



SEM X 2000 1} 5]
Az A% B

ARl 5. BSS AL-8-3 Eu
gL FA=HY

AZ

AFZl 6. BSS*t Al£-3 E® SEM Xx2000 ANH &
A3 E e BEE.

392

AFEl 7. Normal saline AF8-3 = SEMX1000 A

Table

3. Venous irrigation results

. No. of
Fluid i Mean score
specimens
NS 12 6.75+1.28
LR 12 6.91+1.26
BSS 12 8.081+0.57
BSS™* 12 8.41% 0.64
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ARl 8. Lactated ringer’sZ AF&-3F 9. SEM X 1000
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