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Oijective: To analyze the effect and medical self—crosalinking sodium hyaluronate gel on
epidiuzal scar adhesion after laminectonry, Methode: A total of 24 New Zealand LS laninectonny
rabhits were mndomly divided into four groups, group A as the control group without amy
treatment: proup B covered by sodivum hysluronat: gel: proup C and group D covered by 0.5 and
1.0 mL medical self—crosslinking sodium hyaluronats gel. All rabbits wers seored at various
time points after 2, 4, 6, 8, 12 weeks, then the formation of scar was observed. Bemlfs: In Groupa
B, C, D lnoss scar tismue occinred sfter 2 wesks of the oparation, scar tissusa were mignificantly
less than that in greap A, with mild 1 resction. After 8 weeks, the scar tissues of
group B wete sipnificantly mote than that of groups €, D. After two weeks, group B, C were
hack to the preaperative level; Aftar 4 weels, groop D was back 1o the preaperative lavel; After
four weeks, the CSEP of greup A was ineressed mignificantly, which was significantly higher
thmdmtmgmqu,GDﬂwmmﬁnmmamnfg:pr.gmmedgmmCmﬂm

va, but that in group D it wae decreased mignificantly, and then it gradually
mmmed&ﬂﬁ4weeksukcptasmblelﬂd.ﬂ:emﬁmhmmufgmupﬂmdmed
gradually after ihe operstion, which kept 4 atable level ater 4 weeks, the motor fanction score
waa mignificantly lower than that in groups B, C, D. Conclusions: Determination of sematasensory
evoked potentiale is sensitive indicator of spinal cord injury; Application of medical self~

exveslinking sodium hysluronste gel is effective on epidural scar adhesion after laminectomy.

1. Introdmction

acid clumps and extend degradation time in ®vo, it has
been used in general surgery and gynecology for anti—
adhesionl1-31. In this atudy, the application of medical

Laminectomy is one of the most commen aurgical  self—crosslinking sodium hyaluronate gel in treatment of

procedures of spine surgery. Due to the formation of &
large amount of scar tissue postoperative laminectomy
defect often seversly affects the oulcome of spinal surgery.
Special materials covering the spinal dural and prevention
of postoperative adhesions become a research hotspot,
Currently semi—fluid biomaterial hynlutmnic acid, chitosan,
biofilm o bane tissues wors adapted, each of them has its
own chatacteristics, but there stll are defects. Because
self~crosslinking sodium hyaluronate can maintein the
phyaical and chemical propertien of the otiginal hyaluronic

*Cavreaponding amthon Lin Hus, Asscedate Chisf Phystedun, Orthopardic: Depatuent
of PFLA 474 Hospital, Xinjlang 8305 1, Chine.

Tek: 15981745233

E—pindl: bworejulkdf®163.0om

Foundation project: B ls snppested by Xinjiang Medical Dndveedty (FGR011032).

epidural acar adhesion after laminectomy is explored.

2, Materials and methods
2.1, Experimental animols and egents

24 adult New Zealand white rabbits, aged 4 to 5 montha
were selected, which were provided by the Institute of
Experimental Animal Center of our hoapital. ALl rabbita
bad no spine and dise disease confirmed by MRL Medical
sodinm hyaluronate gel and self-crosslinking sodium
hyaluronate were purchased from Hangzhou Xiehe Medical
Supplies Lid., kept at room temperature avoid Light.



502
2.2, Animal model essablishment and grouping

After instrument sterilization, they were anesthetized
with 10% chloral hydrate 5 mL/kg by ear vein injection,
lumboaacral back hair was eut, and then the hair root was
removed with 3% sodium sulfide. The mbbits were fixed on
the operating table at prone position, and lumbosacral was
padded. The electrodes were pierced into subcutanecus of
beth hind limbs malleolus, parietal, midpoint of eyes, cheeks
respectively. The first electrical stimulation was carried out,
the latencies values of preoperative somatosensory evoked
potentials (CSEP) was recorded. After sterilization, the skin
and fascia was cut in 3 cm, blunt dissection was performed
layer by layer, L5 lamina spinal dural was removed to
expose area. Second electrical stimulation was carried out,
the latencies values CSEP after laminectomy was recorded.
Unusual CSEP rabbit was excluded and the new rabbit
model was supplemented.

24 rubbits were randomly divided into four groups, group
A (control group) injected with saline 0.5 mL, group B
filled with sodium hyaluronate gel 0.5 mL, group C filled
with medical aelf—croaslinking sedium hyaluronate gel 0.5
ml., group D filled with medical seli—crosslinking sodium
hyaluronate gel 1 mL. After filled up the incision was
sutured layer by layer, gentamicin 80 000 units were given
intramuscularly postoperative to prevent infection. The third
clectrical stimulation was Carried ot hefore awake, CSEP
latencies values was recorded.

2.3. Indicators observation

2.3 1. Determination of somatosensory evoked potentials

The electrodes were piereed inte subcutansous of
both hind limbs malleolus, parietal, midpeint of eyes,
cheeks, respectively. Parameters were as follows:
frequency 2.7 Hz, duration of 200 ms, filtered signal
frequency: 2—2 000 Hz. the CSEP latencies values
was measured and recorded 2, 4, 6, 8, 12 weeks
preoperative, intraoperative, postoperative respectively.

2.3.2. Scored motion of hindlimb

Tarlov was used to measure mbbit hindlimb motor function
1 day preoperative and postopetative and 8 weeks after
surgery. The standard was completely paralyzed limbs 0
points; Hindlimb could harizontally paddle was 1 point;
Hindlimb could be moved but not weight—bearing 2 points;
hindlimb could weight and walk but unstable 3 pointa;
nommal fumction 4 points.

2.3.3. General observarion

Complete segmental spinal specimens were removed
from one animal of each groupl day and 2, 4, 6, §, 12 week
postoperatively, the epidural adhesion was chserved. Refer
to Rydell scoring criteria: no subdural and scar tissue
adhesions was 1 point; Only a smell membrane adhesion
between the scar tissue and dura mater, easy to separate
was 2 points; Dural and scar adhesions range lesa than 2/3
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of aminectomy defect diameter was 3 points; Extensive and
dense adhesions between the acar tissue and dura mater,
could not blunt dissection, the range was greater than 2/3 of
aminectomy defect diameter or acar tissue invaded into the
nerve rool was 4 points.

2.4 Seqristical analysis

The data was analyzed with SPSS 13.0 software. Data were
expreased as mean—+SD values, and compared with single
factor analysis of variance. Comparison between the two
groups was carried out by SNK test method. P<0.05 was

regarded ag statistically significant difference,

3. Resalt
3.1, General ohservation

Animals eould be awake generally within ahout 40 min
postoperatively, self foraging and drinking. All rabbits
showed no incision infection. After two weeks, group A
showed significantly scar tissue and obvious inflammatory
response until 6 weekes, after & weeks the scar tissue
remained the same, without change, Groups B, C, D had the
formation of loose sear tissue after 2 weeks of the operation,
acar tissuea were significantly less than that in group A,
with mild inflammatory reaction. After § weeks proups € and
D were basically the same postoperatively. After 8 weeks,
the scar tissues of proup B gradually incrensed, which were
gignificantly more than that of groups C, D, The difference
was statistically significant (P<0.05) (Table 1.

3.2. Somatoesensory evoked potentials

CSEP in group D after anesthetized was significantly longer,
which were slightly extended in the other groups. After 2
weeks, group B, C were hack to the preoperative level; After
4 weeks, group I was back to the preoperative level; Afterd
weeks, the CSEP of group A increased significantly, which
was basically the same 6 weels postoperatively, significantly
higher than that in groups B, C, D. CSEP latency of each time
period in each group showed no significant differences (P>
0.05) (Table 2).

3.3. Motor fumciion score

The motor function seore of group A group B and group
C were the same with presperative, but that in group D it
was decreased significantly, the difference was statistically
gignificant, and then it was gradually recovered. After
4 weeks it kept a stable level. The motor function score
of group A was decreased graduslly after the operation,
which was stable after 4 weeks, the motor function score
was significantly lower than that in gronps B, C, D, and the
difference was statictieally sigmificant (P>40.05) (Table 3).
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I'able 1

Seore results of the formation of sear tissue.
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Groups Preoperative  1d postoperatively 2 weeks 4 weeks 6 weeks § weeks 12 weeks
Crroup A 1 1 2 B06 32406 3.5=0.8 EN R R 36208
Group B 1 1 L4+0.4 1804 23206 2.8+0.7 3.0+0.8%
Group € 1 1 L4038 1.740.4° 2.0+£05 2.0+£0.5 2.0+0.5
Group 11 1 1 1403 1.740.3 2004 2.140,5 21405
Note: Compared with group A P<0.05; compared with geoup B~ P<0.05.

I'able 2

CSEP resulis of each group.

Crronps Preoperalive Ld postoperatively 2 weeks 4 weeks 6 oweeks B wieks 12 weeks
Group A 20,8507 21.5::0.8 22.4:40.7 23.4+£0.7 245407 24.4-E0.6 24.44£0.7
Group B 20.7£0.5 21,4409 20.540.7 20.6£0.7 20.6+0.7 20.740.8 20,608
Group C 20.940.5 21.5£0.7 207408 20.6E0.8 206406 MN.5-40.7 L6106
Croup D 20.8:0.6 23.5£0.7 21.6:0.8 20.5£0.6 20,608 2. 7£0.5 20.540.6
Note: Compared with group A P<0.05; compared with group B P<{L05,

I'able 3

Maotor funetion score of each groups.

Groups Preoperative Ll postoperatively 2 weeks 4 weeks 6 weeks 8 weeks 12 weeks
Group A 4 4 34202 3.040.5 1.0=0.6 3004 3.0=04
Group B 4 4 4 4 4 4 4

Group € 4 4 4 4: 4 4 4

Group D 4 32402 3.4+0.2 3.9-40.1 3.940.1 4 4

Note: Compared with group A P<0.05; compared with group B P<0,05.

4. Dizcussion

Epidural adhesion is one of the important causes of
the failure laminectomy. Tissue repair is accomplished
by fibrous tissue, early granulation and late scar tissue
formation. Previous studies suggest that fihroblasts usually
appesr on 2d poatoperatively, apread along with hematoma
and ingrowth of blood clots together with capillary, which
can atimulate cell proliferation by the chemotactic effect
of inflammatery mediators and growth factors, eventually
fibroblast aggregated, collagen synthesis, partial scar
formated and affect the prognosial4-7). Currently there iz no
effective means to prevent the body’s proceas of fibrosis,
we can only use biological materials physically blocking
epidural scar fibrosisft].

Most studied and clinically appliedepidural adhesion
prevention materials were mainly the high molecular weight
sodium hyaluranate, hecause it has good hydrephilicity and
low immunogenicity, which is a material widely used for
the prevention of tissue adhesion afier various surgery. Due
to rapid degradation traditional hyalurenic acid failed to
fill in the epidural surface for a long time, 8o the long—term
prevention adhesions is not ideal®-13], Therefore, in order
ts overcome the long—term effects, this study used medical
self—crosalinking sodium hyaluronate gel. Tt has good
hydrophilicity and low immunogenieity, but also difficult to
degrade and can present in the epidural surface for a long
time, which become an ideal experimental material.

CSEP ns a sensitive indicator of spinal cord injury ean

ensure the objectivity and accuracy of the experimental
datal4]. This study suggests that CSEP in group D after
anesthetized wae significantly longer, which were slightly
extended in the other groups. Afier 2 weeks, group B, C were
back to the preoperative level; Afier 4 weeks, group D was
back to the preoperative level; After 4 weeks, the CSEP of
group A increased significantly, which was basically the
same 6 weeks postoperatively, significantly higher than
that in groups B, C, Di5]. Therefore mild imitation can
cause signifieant changes of CSEP and the implantation of
polymer material haz a significant anti-adhesion effect at
the early stage. We believed that the sodium hyaluronate
macromolecular network structure can combine a large
amount of water to form & physical barrier and regulate cell
function and so on. Surrounding the dura and nerve ronts can
effectively prevent the occurrence of adhesions, especially
two weeks before severe inflammation. It is an excellent
material to prevent spinal adhesions and also provide normal
space for the dural sac and nerve root, maintain normal
blood circulation and cersbrospinal fluid circulation16-28,
But group [} had an abnormal CSEP, but gradually retumed
to normal with time, considered the excessive injection of
polymer materials may lead to spinal cord compression
and causing changes in CSEP. With the degradation of
macromolecules, the spinal cord oppression can gradually
disappear and CSEP also returned to normali21L

The tizsue losges of group A cause obviously inflammation.
A lot of fibroblast cells ean synthesize collagen fibers and
lead to local significant fibrosis, and scar fibrosis also
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cause the spinal cord persistent oppression, This study
Tarlov score showed the motor finction score of group A,
group B and group C were the same with preoperative,
but that in group D it was decreased significantly, and
then gradually recovered. After 4 weeks it keeps a stable
levelizz, The motor function score of group A decreased
gradually after the operation, which keeps a stable level
after 4 weeks, the motor function acore was significantly
lower than that in groups B, C, D. The motor funciion score
is gimilar with the CSEP], After 2 weeks, group A showed
significantly sear tissue and obvious inflammatory response
until & weeks, after 6 weeks the scar tissue remained the
same, without change within the observation time, Groups
B, G, D showed the formation of loose scar tissue after 2
weeks of the operation, acar tissues were significantly less
than that in group A, with mild inflammatory reaction.
After 6 weeks groupa C and D were basically the same
postoperatively. Afier 8 weeks, the scar tissues of group B
gradually increazed, which were significantly more than that
of groupa €, D. Therefore, medical self—croaslinking sodium
hyaluronate gel has obvious advaniages in preventing scar
formation,

In summary, a small dose of medieal self~crosslinking
soedium hyaluronate gel is effective on epidural scar
adhesion after laminectomy, which can provide a theoretical
basis for clinical application.
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