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Experimental study on prevention of cerebrospinal fluid leakage by different dural suture methods in
animals/YE Jiajing, HONG Zhenghua, CHU Binxiang, et al/Chinese Journal of Spine and Spinal
Cord, 2019, 29(6): 549-555

[Abstract] Objectives: To explore the effect of different dural suture techniques in preventing cerebrospinal
fluid leakage (CSFL) through animal experiments. Methods: The spine of pig was used as an experimental
object. The intact spinal cord and dura were harvested. One end of the dura cavity was closed and the other
end was connected to the infusion device which could adjust the pressure by different heights (30, 50, 70,
90cmH,0). A 1.5¢cm durotomy was made by using a scalpel blade, then PDS(group A), Vieryl(group B) and
Prolene(group C)(4-0, 5-0, 6-0, expectively) were selected to close the incision. Then, the drip tube of
infusion set was opened. The flow rate of the fluid was measured by counting drops per minute from the drip
chamber of the reservoir. The difference of the leakage flow rate by using different types of suture and
different suture methods, including continuous locked versus, interrupted suture and running suture, and the
effectiveness of fibrin glue. Results: In animal studies, there was no statistical difference between using PDS
4-0, 5-0, 6-0 and Prolene 4-0, 5-0, 6-0 suture. 5-0 vicryl was found to have significantly decreased
leakage flow rate than 5-0 Prolene and 5-0 PDS II. There was no significant difference in the flow rate

between the interrupted, running and continuous locked sutures (F=1.586, P>0.05). In most cases, leakage
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occurred from the needle holes around sutures. The use of sealants could significantly reduce the leakage rate

(F=39.66, P<0.05). Conclusions: The using of Vicryl suture to repair the dura can significantly reduce the

leakage flow rate,

there is no significant difference in the flow rate between the interrupted,

running and

continuous locked sutures. The using of fibrin glue can improve the sealing effect of dural.

[Key words] Dural repair; Cerebral spinal fluid leak; Complication: Fibrin glue; Suture; Experiments on

animals
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Table 1 Characteristics of common sutures used for dural repair
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Figure 1 Schematic diagram of dural repair model in pigs
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Figure 2 a-d A 15mm-long incision was made on the dura with a
15# circular blade.

and a margin of 2mm

Suturing was performed at a distance of 1.5mm
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®2 £ 30~90cmH0 EAEEASANE=MELWEERESHSER (w#s,n=12)
Table 2 Permeability measurements of three kinds of sutures for dural suturing at a pressure range of 30-90
cmH,0
30ecmH,0 50c¢mH,0 70c¢mH,0 90c¢mH,0
Prolene 4-0 0.341+0.035 0.614+0.048 0.955+0.076 1.496+0.044
5-0 0.329+0.045 0.589+0.111 0.949+0.056 1.496+0.033
6-0 0.324+0.056 0.625+0.066 0.927+0.048 1.485+0.048
Vieryl 4-0 0.223+0.033 0.480+0.048 0.742+0.054 1.139+0.057
5-0 0.184+0.3037 0.424+0.044 0.666+0.039% 1.111+0.053
6-0 0.223+0.033 0.447+0.059 0.666+0.103 1.139+0.495
PDS 4-0 0.352+0.042 0.625+0.051 0.966+0.078 1.513+0.045
5-0 0.346+0.063 0.600+0.015 0.960+0.052 1.502+0.035
6-0 0.329+0.060 0.641+0.060 0.944+0.053 1.506+0.041

D5 Vieryl HAb w41 L4, P<0.05
Note: (DCompared with other two Vieryl groups, P<0.05
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Figure 3 Changes of the average permeability
of three kinds of sutures, Prolene 5-0, Vicryl
5-0, and PDSIl 5-0 after dural suture at dif-

ferent pressures

[

L E ST St
Arwie [aharen ssgh lrsHE
% 3 prolene5-0,vicryl5-0.PDSII5-0 3 M E AL BELE S AN ESRESREARARENN EHEE
RPYTK (xs,n=12)
Table 3 Changes of average permeability of Prolene 5-0, Vieryl 5-0 and PDS Il 5-0 sutures were sutured by

running suture method after dural suture at different pressures

30cmH,0 50cmH,0 70cmH,0 90cmH,0
prolene 5-0 0.329+0.045 0.589+0.111 0.949+0.056 1.496+0.033
Vieryl 5-0 0.184+0.303% 0.424+0.044% 0.666+0.039% 1.111+0.053%
PDSIT 5-0 0.346+0.063 0.600+0.015 0.960+0.052 1.502+0.035

7 :(DVieryl5-0 AL W41 L5, P<0.05
Note: (DVieryl5-0 sutures comparison with other two groups, P<0.05

#* 4 prolene5-0,vicryl5-0.PDSII5-0 3 M ER L BELESHF AN ESRESREARRMBAFEYEE
EWTH (x+s,n=12)
Table 4 Changes of average permeability of Prolene 5-0, Vicryl 5-0 and PDS I 5-0 sutures were sutured by

running suture method after dural suture in different time groups

8h(ml) 12h(ml) 24h(ml)
Prolene 5-0 118.13£10.56 176.46x16.95 280.63x17.32
vieryl 5-0 95.22+4.677 158.06+13.32% 247.47+14.707
PDSI 5-0 121.55+14.16 175.72+9.56 279.05+10.92

7 : D Vieryl5-0 1 H A 5 241 1 42, P<0.05
Note: (DVieryl5-0 sutures comparison with other two groups, P<0.05
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Figure 4 Using the same sutures to perform
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