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Abstract

e AIM: To investigate the clinical therapeutic effects of
human umbilical vein (HUV) implantation and mitomycin
C (MMC) in non-penetrating trabecular surgery (NPTS).
¢ METHODS: A total of 32 patients (46 eyes) with
uncontrolled primary open angle glaucoma (POAG) were
divided into two groups: HUV + MMC group (n=25),
SKGEL + MMC group (n = 21). The procedure
commenced with the creation of a limbus based
conjunctival flap. After the dissection of a superficial
limbus based rectangular scleral flap, MMC(0.4mg/mL)
was used superior and inferior surface of the superficial
scleral flap for three minutes. A second limbus based
scleral flap was carefully dissected beneath the previous
one towards the choroid. Schlemm’s canal was deroofed
during the extension of the deep scleral flap toits limbal
edges. HUV or SKGEL fixed on the bed of sclera in
experimental group. Postoperative examinations were
performed at 1 week,2,4 weeks;2,6,12 months. IOP,best-
corrected visual acuity ( BCVA), functional blebs and
success rate were examined.

¢ RESULTS: There were no statistically differences with
postoperative I0P in HUV + MMC group and SKGEL +
MMC group (P>0.05) during 1 week to 12 months. There
was no difference with postoperative function blebs and
the change of BCVA during 1 week to 12 months between
HUV + MMC group and SKGEL + MMC group (P>0.05).
At 12 months after surgery, the success rate was 84% in
HUV + MMC group,86% in SKGEL + MMC group.

e CONCLUSION: The application of HUV in NPTS can
prevent the adhesion of filtering channel and it can
improve the success rate of NPTS. Compared with
SKGEL, HUV has lower price. So it is a better implant.
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INTRODUCTION
N owadays, trabeculectomy is a typical operation method of
anti-glaucoma. Due to cutting off the whole trabecular
tissue, there are many complications during and after
operations. Some ophthalmologists constantly find more safe
and effective operation method with less complications. Non-
penetrating trabecular surgery (NPTS) is a new anti-glaucoma
operation to treat primary open angle glaucoma ( POAG)
recently. It has been accepted by many ophthalmologists both
at home and abroad. The key point of NPTS is to retain the
thin trabecular meshwork-Descemet membrane window. But
the maintenance of the long effection after the operation is
decided by whether the tissue interspace ( aqueous humor-
cisterna) can exist persistently or not. In order to keep the
existence of the aqueous  humor-cisterna,  many
ophthalmologists put different implants between the space of
cornea and sclera. Among these implants, SKGEL has been
widely used in clinical, and the effect is good. But the cost of
SKGEL is expensive, which limits the development of the
operation all over the country. To low down the cost of the
operation, we consider self-made human umbilical vein (HUV)
as implants and compare the clinical therapeutic effects of HUV
implantation and 0.4mg/mL MMC with SKGEL in NPTS.
MATERIALS AND METHODS
Materials A total of 32 cases (46 eyes) were diagnosed as
intermediate and advanced stage POAG from department of
ophthalmology in Shengjing Hospital of China Medical
University. There were 18 cases in male (26 eyes) and 14
cases in female (20 eyes). The age of the patients ranged
from 21 to 58 years old. There were no intraocular operation
histories in these eyes, and the IOP of all these eyes could not
be controlled to normal with medical treatment before
operations. All the angle of anterior chambers were open after
the gonioscope examination. The patients were randomly
paired into 2 groups with 17 and 15 cases in each group.
Group [ were treated with HUV + MMC(n =25) , and group
Il were treated with SKGEL + MMC (n =21). The follow-up
duration was 12 months.
Methods
Preparation of HUV'"

who were term delivery were selected and put them in the

Chorda umbilicalis of newborns

fridge at 4°C for 12 hours after washing with normal sodium.
Epidural tubes (d = 1mm) were interpolated into umbilical
veins, 5g/L glutaric dialdehyde was soaked, the umbilical
veins fixed for 36 hours at room temperature. The whole
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integrated umbilical veins were decoherenced without

anaesthetic tubes, soaked in 75ml/L alcohol to conserve.

taken to make

the
continuously, then keeping them in 75mlL/L alcohol in the

Samples were bacterium and mycetes

cultivation. If results were negative for 3 times

fridge at 4°C to use any time. Before using them, soaked in
All of HUV, the inner
diameters was 3.0-4.0mm, external diameter was 4.0-5. Omm.

Operation method

normal sodium for half an hour.

A fornix-based conjunctival flap was
made. A limbus-based, 5. Omm X 6. Omm rectangular scleral
flap about 1/3-1/4 scleral thickness was dissected 1. Omm
anterior into the clear corneal limbus. 2mg of freeze dried
power of MMC was diluted to 0. 4mg/mL with normal saline
and 0. ImL of it was injected into a 4. Omm x 5. Omm cotton
sheet, which was then put under the conjunctival flap and the
space between scleral flap and scleral bed for 3 minutes. The
cotton sheet was taken away, irrigating the scleral flap and
conjunctiva with 40mL normal saline. A 4. Omm x 4. Omm
triangular or trapezoid deep sclera under episcleral flap was
cut off. In group I (HUV + MMC) , the umbilical vein was cut
into 1. O0mm sections, then it was set on the deep scleral bed
vertically to the corneal limbus, with a 0.5-1.0mm tail out of
the scleral flap, sutured by 10-0 nylon seam on the scleral
bed. In group I (SKGEL + MMC) , SKGEL was set on the
deep scleral bed. There was no implantation in NPTS group.
The scleral flap and the bulbar conjunctiva were interrupted
sutured by 10-0 nylon seam.

Observation item  Slit-lamp microscope and ocular fundus
observation; conditions of incisions healings were observed,
filtered bubbles, anterior chamber inflammatory reactions,
anterior chamber depth, hemorrhage everyday of the first week
after operations and at the 2,4 weeks;2,6,12 months after
operations by slit-lamp microscope. Differences of ocular
fundus before and after operations were observated, and
whether there were cystoid macular edemas (CME) and other
complications. Pre-and post-operative IOP of the two groups
were measured at the same time, three times in every eye were
examined and the average value was chosen.

Assessment of curative effect  Assessments of operative
achievement ratio according Kim and Lim'>'; complete
success: IOP was 6-21mmHg without anti-glaucoma drugs.
Conditional success: IOP was 6-21mmHg with anti-glaucoma
drugs locally. Failure; IOP was lower than 6mmHg or higher
than 21mmHg with anti-glaucoma drugs, which were needed a
second operation.
Statistical Analysis We used SPSS 12. 0 software to analyze
the results of the two groups. Comparing the differences of
IOP in different stages with bis-independent sample ¢-test; the
differences of I0P in different groups were compared with the
paired t-test; the differences of the persistence of filtered
bubbles in different groups, the achievement ratio of
operations and the changes of acuity of vision were
compared by x* test. P <0.05 was considered statistically

significant.
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Table 1  Pre-operation comparisons of ages and IOP in two
groups x xS
HUV + MMC ~ SKGEL + MMC t P
Age (yr) 48.75+9.43 47.49+6.82 0.98 0.56
IOP (mmHg) 40.53 £6.79 41.42+£8.06 1.34 0.35
Table 2 The average of IOP in different stage in the two
groups (x =5, mmHg)
HUV + MMC  SKGEL + MMC P
Pre-operation 40.53 £6.79  38.68 £5.08 0.35
1wk 13.59 +4.54  13.17 £2.26 0.61
2wk 14.43 +7.20 14.12 +2.87 0.37
4wk 15.08 £2.41  14.64 £3.91 0.48
2mo 15.29 £3.29  15.03 £3.47 0.29
6mo 14.98 +4.98 15.22 +5.68 0.14
12mo 15.72£1.98  15.42 £3.17 0.28
Table 3 Complications n(% )
HUV + MMC  SKGEL + MMC
Micro-perforation 2(8) 2(9.5)
Hyphema 3(12) 2 (9.5)
Shallow of anterior chamber 0 1(4.8)
Tyndall phenomena 3(12) 4(19)
Table 4 Filtered bubbles n(% )
Time HUV + MMC SKGEL + MMC ba P
1wk 23(92) 20(95) 0.21 0.54
2wk 22(88) 20(95) 1.35  0.12
4wk 21(84) 19(90) 1.12  0.27
2mo 19(76) 17(81) 1.28 0.18
6mo 17(68) 14(67) 0.17  0.68
12mo 16(64) 13(62) 0.21 0.54
RESULTS

IOP and ages in different groups before operations was
compared (Table 1). The changes of IOP were measured in

two groups( Table 2). There was no significant difference at

local reactions of eyes post-operatively in two groups (x°
0.78,P>0.05,Table 3). Typing filtered bubbles to 4 types
according to Kronfeld method. Considering thin wall with
multitude capsular or applan diffused filtered bubbles as
functionality. Comparison of HUV + MMC group and SKGEL
+ MMC group from 1 week to 12 months after operations,
there was no significant difference (Table 4).

At the last follow-up, there were 21 eyes succeed ( complete
success and conditional success) in HUV + MMC group,
achievement ratio was 84% . There were 18 eyes succeed in
SKGEL + MMC group, achievement ratio was 86% . Comparison
of the operation achievement ratios between the two groups,
there was no significant difference (P >0.05).
DISCUSSION

Nowadays, in our country, the prevalence and final diagnosis
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rate of POAG are rising year by year. Since 1968, Cairns"
developed trabeculectomy, it has been the typical anti-
glaucoma operation method. But there may be many
complications after operations, such as hadro-filtered, filter
bubbles scars, shallow of anterior chamber, choroidal
detachment, corneal edema, intraocular hypotension, cystoid
macular edema ( CME ), intraocular infection, complicated
cataract and so on. Since recent years, NPTS has been
identificated and praised, shallow of anterior chamber and
other related complications were decreased obviously. The key
point of operations was whether the aqueous humor pool can
exisit persistently. The operation would be failed if the
operational region were scarring, which is hard to set up
effective filtered channel™ . In order to reduce the formation
of scarring and maintain the existence of aqueous humor pool ,
researchers from all over the world implanted many kinds of
inserts on deep sclerotic bed. Generally speaking, ideal

should have
biocompatibility ,

inserts following characteristics;  excellent

no any other toxical-side effect; long

degradation time; anti-fibrilla proliferation; convenient

getting, simple make manufacture and proper

Nowadays, after lots of clinical tests, SKGELs were used

price.

widely'” . But there are some insufficiencies, such as
complex manufacture and expensive price, which is hard to be
used in poverty-striken region. Umbilical veins are obtained
from chorda umbilicalis of newborns. They are homogeneity
bio-haemal canales, which can reduce the inflected dangers
caused by the larvaceous virus of animal-source materials and
unusual pathogenic bacteria. So the immunological rejections
are weak. Umbilical veins which are soaked by 5g/L glutaric
dialdehyde have following characteristics: low antigenicity,
excellent biocompatibility ; long degradation time; cleaning up
inflammational cells, reducing inflammation reactions; the
tuble wall of umbilical vein is thin, lumina is large ( average
3mm ), which is suitable to implant into scleral space;

abundant resource, simple manufacture, convenient to save.
Since 1980s, hydroformylation umbilical veins have been used
as vasotransplants in surgery and got well curative effect. We
have used hydroformylation umbilical vein as a new aqueous
After animal

1

. .. . . 6
experiments and clinical uses, the results were satisfactive'®'.

humor drain in refractoriness glaucoma.
While we have used umbilical veins in NPTS on animal
experiment, and the result was satisfactory. In this study, we
used umbilical veins and mitomycin C in NPTS. The studies
before manifested that'”", the complete success rate of NPTS
was 44.6% -75.6% , the whole success rate was 79% -97. 7% .
In this study, by the last follow-up, 21 eyes were succeed in
HUV + MMC group, the success rate was 84% ; 18 eyes were
succeed in SKGEL + MMC group, the success rate was 86% .
Compared with previous study results, both results of the two
groups got close to the high points of complete and quantitate
success rates, which demonstrated that the operation success
rate was rised obviously when implanting HUV or SKGEL
during NPTS. There were no statistical difference with

operation success rates in HUV + MMC group and SKGEL +
MMC group (P >0.05). There were no statistical differences
with postoperative IOP in HUV + MMC group and SKGEL +
MMC group (P >0.05) during 1 week to 12 months. So we
can conclude that the lowing IOP effect of implanting HUV in
NPTS was as well as SKGEL, and the effect was stably. There
was no difference with postoperative function blebs and the
change of best corrected visual acuity during 1 week to 12
months between HUV + MMC group and SKGEL + MMC group
(P >0.05). In addition, we used HUV combined with
MMC, which reduced the formation of scar between the
conjuctival flap and the episclera flap, episclera flap and
scleral bed'® .

vertically to the limbus corneae, with the tail out of the scleral

At the same time, we put umbilical vein

flap. These measures are to maintain scleral depressing
chamber, which can depress I0P effectively, and avoid visual
function damaged utmostly.

Then on the aspect of complications after operations, as
simplex NPTS and combined with implanting SKGEL, there
were appearance of microperforation, hyphema, shallow of
anterior chamber and so on, but the incidence rate of these
complications was not rised. Because the complications above
were decided by the operation style of NPTS. Otherwise,
there were no exposion and expulsion phenomenon appeared
among the eyes which were implanted with umbilical veins,
and there were no obvious inflammation and disunion of
incision.

In a word, NPTS with HUV implantation is a new anti-
glaucoma operation style we designed. Through clinical
observation, the effect of lowing IOP was well, the
complications were less, and the human umbilical veins are
easy to get, economic and safe, and there are no limitations to
use. So it is a ideal implant during NPTS, the application
prospect is fine. But in this study, the size of sample needs to
increase, the follow-up time needs to prolong, we will
improve these insufficiencies in the further investigations,
thus we can evaluate the clinical therapeutic effect of NPTS
with HUV implantation more allroundly.
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