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摘要
目的:研究小切口改良翼状胬肉手术较传统手术方式的优势。
方法:将 40 例原发翼状胬肉病例按手术方式分为 2 组(每
组 20 例):第一组为小切口组,手术先在翼状胬肉体部切
一小口,经其分离结膜与结膜下的变性筋膜组织;而第二
组则先用刀片将翼状胬肉头部从角膜分离,然后再分离结
膜与结膜下的变性筋膜组织。 第一组分离翼状胬肉头部
时采用类似角膜瓣成型的方法,用镊子钝性分离而不是用
刀片。 分别观察两组的手术时间、疼痛程度和创面愈合,
进行比较。
结果:第一组平均手术时间较第二组缩短了 7. 72min
(48郾 9% ,P<0. 001)。 手术后 1,2d 第一组的疼痛程度和
创面愈合均好于第二组(P<0. 001)。 另外,第一组的手术
可由一名医生完成,而第二组则由两名医生完成。
结论:小切口翼状胬肉手术较传统手术方式更容易操作,
效果更好。
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Abstract
誗AIM: To verify the advantages of an improved protocol
for pterygium surgery ( small incision removal) over a
conventional protocol of this surgery.

誗METHODS: Totally 40 primary pterygium cases were
divided into two groups (n = 20 each) according to the
protocols: small incision removal versus conventional
removal. In our small incision removal, group 1, the
pterygium body was cut open with a small incision firstly,
through which the conjunctiva was separated from the
underlying degenerated Tenon蒺s layer; while in the
conventional protocol, group 2, the whole head of
pterygium was taken down before the separation. Then
the head of pterygium was torn down in our protocol
using a forceps instead of cutting it down with a blade,
which was facilitated by a special corneal epithelial flap
formation method. Surgery time, pain score and corneal
wound healing were measured to provide objective
comparison of outcome between the two protocols.
誗RESULTS: In the group using small incision removal,
the average surgery time was 7. 72min (or 48. 9%) shorter
than that of the control group using conventional protocol
(P< 0. 001) . The pain score was lower and the corneal
wound was healed better in day 1 and 2 after the surgery
in the small incision group (P < 0. 001) . In addition, the
surgery can be done by one surgeon using the small
incision protocol, while the surgery using the
conventional protocol requires two persons.
誗 CONCLUSION: The small incision pterygium removal
protocol was easier to perform and resulted in a better
outcome than the conventional protocol.
誗 KEYWORDS: pterygium; small incision; surgical
removal
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INTRODUCTION

P terygium is a fibrovascular growth arising from
conjunctiva. The growth may extend onto cornea and

affect vision. This ocular disease has documented long in
history and is extremely common worldwide[1,2] . Conservative
topical treatments with lubricants or steroids are recommended
in cases that are quiet and limited invading ( <1-2mm) into
the cornea[3] . For advanced symptomatic pterygium, surgical
removal of the growth is the only choice. Pterygium surgery
has been performed for more than 3000y, and many changes
have been scattered in this long period. These changes
include extended pterygium removal, conjunctival
transplantation, the use of amniotic membrane to cover the
wound of the sclera, the use of various adjuvant therapies
during surgery ( such as 茁 - radiation, argon laser therapy,
topical thiotepa, mitomycin C) [3-9] . Most of those changes
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have aimed to reduce recurrence and complications, not to
reduce surgery difficulty. Revision of surgical protocol to
improve the easiness of this surgery is rare. This may be due
to the fact that the surgery is considered as low grade and
usually to be performed by junior surgeons. However,
difficulties exist in the surgery, which sometime can be
frustrating. For a typical example, the dissection of tissue
between conjunctiva and its underlying degenerated Tenon蒺s
layer is often time consuming because both structures are
sliding on a moving eye after the pterygium head was freed
from the cornea. We established an improved protocol named,
according to the first step of the surgery, as small incision
pterygium removal. In this study, we proved the advantages of
this protocol by comparing both the easiness of surgical
performance and the outcome of the surgery with a
conventional protocol.
SUBJECTS AND METHODS
Subjects 摇 This study consisted of 40 subjects collected
between 2010-2013, in each of them a primary pterygium was
removed from one eye. They were assigned according to a
random list so that 20 were received small incision pterygium
removal while the other 20 were undergone conventional
pterygium removal. The sample size of 20 was proved to be
adequate by power analysis using G power software in a priori
test against the primary outcome of the study: the reduction in
surgery time: to reach the power of 95% , 5 samples was
enough in each group when 琢 is 0. 05, and standard deviation
of surgery time is around 3min.
This study was also adhered to the tenets of the Declaration of
Helsinki and approved by the Human Research Ethics
Committee of the Second Affiliated Hospital of Nanjing
Medical University. Fully informed surgical consent was
obtained before the surgery and the experimental component of
the surgery was explained to the patients.
Patients were followed up at 1, 2 and 3d, and at
approximately 1, 3, 6 and 12mo after the surgery[10] .
Methods
Operation procedure 摇 A combination of topical and
subconjunctival anesthesia was used as previously
described[11,12] . Firstly, a drop of topical anesthetic
( Oxybuprocaine Hydrochloride Eye Drops, Santen
Pharmaceutical Co. , Ltd. , Osaka, Japan) was applied to
induce anesthesia of the cornea and conjunctiva. An eye
speculum was inserted, and the pterygium was filled with 2%
lidocaine / 1 颐 100000 epinephrine mixture for subconjunctival
anesthesia, which also served to separate the pterygium from
the underlying sclera.
In group 1 ( small incision pterygium removal ), a small
incision of 3mm in length was cut with a pair of scissor at the
pterygium neck to open the top layer of conjunctiva parallel
along limbus direction ( Figure 1A ), and then the
degenerated Tenon蒺s layer of pterygium body was separated
from the conjunctiva using the scissors ( Figure 1B). After
that, a cut was made just in front of the edge of pterygium
head to isolate the head from the cornea epithelium ( Figure

Figure 1 摇 Images for small incision pterygium removal
surgery摇 A: A small cut was made with a scissors at the neck of
the pterygium; B: the degenerated Tenon蒺s layer of pterygium body
was separated from the conjunctiva using the scissors.

Figure 2摇 Methods to depart the head of pterygium摇 A: A cut
was made just in front of the edge of pterygium head and catching it;
B: the head of pterygium was torn from the cornea epithelium and
flipped over towards the rectus.

Figure 3 摇 Surgical images for removing the head and the
subconjunctival tissue of pterygium 摇 A: The head of pterygium
was hold up and the subconjunctival tissue of pterygium body ( the
degenerated Tenon蒺s layer ) was cut to the edge rectus; B: the
limbus and sclera underneath the wound after the pterygium was
removed.

2A). Further, the head of pterygium was torn and flipped
over towards the rectus(Figure 2B).
In group 2 with conventional protocol, the first step was to
dissect the pterygium蒺s head from the cornea by using a blade,
a bit by a bit from the head of pterygium toward the limbus.
Then the pterygium was separated from underneath layer of
sclera. Therefore, in this protocol, the separation betweenthe
conjunctiva and the Tenon蒺s layer was done after the pterygium
was free from the sclera. Because the pterygium was not
restrained at this stage, both structures ( the conjunctiva and
the Tenon蒺s layer) are pending and slippery on a moving eye,
a pair of scissors and two forceps must be used to catch and
separate the conjunctiva from the Tenon蒺s layer
simultaneously. This must be done by two surgeons (at least 3
hands) .
Following procedures were the same in both groups. Briefly,
the head of pterygium and its subconjunctival tissue of its body
(the degenerated Tenon蒺s layer) were cut to the edge rectus
(Figure 3A, 3B). The limbus and sclera underneath the
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wound were cleared by a blade. The upper and lower corners
of conjunctiva wound were cut along the limbus (Figure 4A,
4B), the two corners of conjunctiva wound were dragged and
secured with suture (8-0 vycril, Ethicon, Inc. ) to cover the
wound of the sclera near the limbus ( Figures 5A, 6A);
another 1-2 stitch of interrupted sutures were made to close
the conjunctiva wound (Figures 5B, 6B) if necessary. This
means that two mini rotated autologous conjunctiva grafts were
made to cover the sclera bed that was exposed in the nasal
area to limbus[9,13-15] . The eyes in both groups were covered
for 1d, and topical antibiotics ( Tarivid, Santen
Pharmaceutical Co. , Ltd. , Osaka, Japan ) and steroids
( 0郾 1% Flumetholon, Santen Pharmaceutical Co. , Ltd. ,
Osaka, Japan) were administered 4 times a day for 2wk. The
sutures were removed 1wk after the surgery, if there were still
in existence.
Outcome evaluations 摇 The outcome evaluation included
following items. The time length of the surgery as the index of
surgery easiness. Degree of pain[16] was evaluated by a
subjective ranking method. The patients were asked to rank
their pain in a in a 4 -point scale (0 = none pain; 1 = little
pain; 2 = moderate pain; 3 = several pain ) . A standard
instruction was used in the ranking to avoid bias. This ranking
was done during the surgery and repeated at the 1, 2 and 3d.
Corneal wound healing, which was observed also at the 1, 2
and 3 postoperative day by fluorescent staining under micro-
slit lamp ( Haag - Streit 900, Gartenstadtstrasse,
Switzerland). Recurrence was defined as the postoperative
growth of fibrovascular tissue more than 1mm onto the cornea
within 1y.
Statistical Analysis 摇 The average surgery times for groups蒺
analyses were done using a Student蒺s t - test. A two - way
analysis of variance (ANOVA) in a general linear model was
performed to evaluate whether or not there was a significant
change between groups for the pain scores at the different time
points.
RESULTS
In this report, 14 subjects were male and 26 were females.
The subjects were at age of 36 -74 (58 on average) with a
nasal side pterygium without other ocular pathologies. The
subjects in the 2 groups were matched in age, gender,
pterygium size (Table 1) .
The average surgery time for group 1 was 8. 055 依 2. 58min
(mean依SD), as compared with 15. 775 依2. 98min for group
2. The difference was 7. 72min (or 48. 9% ) in favor of group
1. This reduction of surgery time was statistically significant
(student蒺s t test,t=10. 125, df = 38, P<0. 001).
Table 2 showed the ranked pain perception score by the
subjects during and after the surgery. A two -way ANOVA
showed significant group effect (F1 = 10. 16, P<0. 01) and
time effect (F2 =27. 154, P<0. 001). Post-hoc comparisons
(Mann-Whitney Rank Sum Test) for factor of group showed
significantly lower pain score in group 1 (P<0. 05) one day
after the surgery. The difference was not significant between
groups 3d after the surgery, which was obviously due to the

Figure 4 摇 Construction of autologous conjunctiva graft 摇 The
upper (A) and lower (B) corners of conjunctiva wound were cut
along the limbus to establish the graft.

Figure 5摇 Images showing the suturing of the conjunctiva graft
to cover the wond the sclera wound after pterygium removal摇
A: The upper and lower corners of the conjunctiva were cut open
along the limbus for half of the length of the distance between the two
corners (dashed lines in Figure 6) and then the two corners were
pulled together by one suture; B: more sutures were added to sell
the wound.

Figure 6摇 Schemetic diagrams of Figure 5.

Table 1摇 Preoperative data of patients 軃x依s
Parameters Group 1 Group 2
No. of patients (eyes) 20 20
M: F 3:7 4:6
Mean age (a) 56. 1依9. 5 60. 1依8. 9
Size of pterygium (mm)
摇 2-3 5 4
摇 4-5 13 15
摇 >5 2 1

near total recovery of corneal epithelium at this time.
The healing of the cornea was indicated by negative result in
fluorescent staining. In accordance with less wound and
shorter surgery time, the post - surgery healing of cornea
appeared to be quicker in group 1 as shown in Figure 7. This
was manifested by the larger numbers of healed cornea in
group 1 in the first two days after the surgery.
In this sample, recurrence was found only 1 patient who was
in group 2. The recurrence was shown as a vascularizeddelle
more than 1mm onto the cornea within 12mo post-surgery. In
this case, no further expansion was observed after 2wk of
steroid eye drops.
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Table 2摇 Pain scores as indicated by the number of eyes

Parameters
During operative

0 1 2 3
1d postoperatively

0 1 2 3
3d postoperatively

0 1 2 3
Group 1 15 4 1 0 4 15 1 0 18 2 0 0
Group 2 10 7 3 0 1 12 6 1 16 3 1 0
P >0. 05 <0. 05 >0. 05

The P values are the results of post-hoc pairwise comparisons (Mann-Whitney Rank Sum Test) between groups.

Figure 7摇 Between group comparison in the number of cornea
that were healed as the function of post - surgery time. A
quicker recovery was indicated by the larger numbers of healed
cornea in group 1 at the first two days postoperatively.

In group 1, only one surgeon was need; while in group 2, two
surgeons were needed to complete the procedure.
DISCUSSION
The surgery procedure for pterygium removal should be
optimized to promise the provision of a smooth cosmetic
conjunctiva after the removal, with no persistent symptoms
and a low recurrence rate, as well as an easy performance of
the surgery itself[3] . There has been no single pterygium
surgical technique that reaches such requirements[1] . The
history of pterygium surgery is longer than many other
ophthalmic operations. The degree of difficulty and the value-
at-risk of this surgery are fairly low and it usually can be done
by junior surgeons. This is likely the reason for the fact that
optimizing of the surgery protocol itself has been largely
ignored.
By carefully inspecting each individual step of conventional
pterygium surgery, we found that there was a big room for the
improvement, especially during the separation between the
conjunctiva and underlying degenerated Tenon蒺s layer. The
major difficulty in this step was due to the fact that the
Tenon蒺s layer had been free from the cornea and sclera and
therefore lost tension. In group 1, we dissociated degenerated
Tenon蒺s layer from the tissues above it through the small hole
made on the neck ofpterygium head before it was departed
from the cornea. In this way, the dissociation of the Tenon蒺s
layer was done when the conjunctiva on the pterygium was still
flattened at its original location and tension was remained,
making it easier to be segregated from the Tenon蒺s layer. This
modification provided a big advantage in shortening the
surgery time. Moreover, the whole surgery could be done by

only one surgeon with our improved protocol; while in group
2, two surgeons ( at least three hands) were needed at the
stage of segregating the Tenon蒺s layer from the conjunctiva.
The second major modification in our modified protocol was
the local application of anesthetics, which can loosen corneal
epithelium for easy dissection. This was inspired by the
manual epithelial flap formation of laser
epithelialkeratomileusis ( LASEK) technique[17-19], in which
20% ethanol was commonly utilized. The primary purpose of
this procedure is to separate the epithelial layer from the top of
the cornea. Chemical agents, such as 0. 5% proparacaine,
iodine, cocaine, are effectively in loosing corneal epithelium.
After the application of the anesthetics drop, we could grasp
the cutting edge of pterygium head, lift, pull, and split the
corneal epithelium easily by using forceps[20], and separate
the head of pterygium from the cornea. This could be done
successfully in most primary cases. If there is a difficulty, a
few more drops of topical anesthetics may be helpful which
could loosen the corneal epithelium further. We have found
that by using this technique, not only the duration of the
maneuver was reduced, but also a smoother appearance of
corneal cutting with minimal damage to Bowman蒺s membrane
was obtained. This smooth corneal wound appeared to have
contributed to the better corneal epithelial regeneration after
the operation and prevented recurrence of pterygium as
demonstrated by studies from others[5,9,21] . In cases in which
the pterygium tissue was adhered tightly to the corneal stroma
near limbus, a blunt detachment was necessary using
instruments such as forceps. For very difficult cases with
strong stromal invasion, careful dissection with surgical knifes
may be necessary to prevent complications.
The postoperative course was associated with slight pain for 1
to 3d, which paralleled with the corneal wound ( Table 2) .
Quicker surgical procedure and smooth corneal cutting
appeared to result in less pain and accelerate the recovery in
group 1. Grittiness and redness remained in most cases of
both groups for 1 to 3wk. By the visit at 4wk, the patient
usually reported no uncomfortable, and the eye was quiet and
the final cosmetic appearance was evident.
Therecurrence rate was low in both groups in our study.
Therefore, the potential advantage of our small - incision
protocol in recurrence rate could not be statistically verified.
There is a large variability in recurrence rates across
studies[1] . The reasons are unclear, but some influencing
factors could be surgical techniques, demographic differences
and mean age of patients or differences in the definition of
recurrence[22] .
By studying facts above, we deduced that the potential reason
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for the low recurrence rate in the two groups of our samples
was likely due to the appropriate treatment to the limbus as
supported by many other studies[12, 23-28] . However, none of
these methods can totally eliminate the recurrence[1,29] . Here,
we adapted the technique of rotating autologous conjunctiva
graft as the final step of the surgery. This step was supported
by fact that the limbus and its stem cells could promote wound
repair and reduce pterygium recurrence[9] . The conjunctiva
above the pterygium body was healthy and contains no
pathologic tissue. Besides, subconjunctival connective tissue
(degenerated Tenon蒺s layer) was likely to be the source of
scar tissue and pterygium re-growth; and proliferation activity
was present only in the pterygium head, not in its body[15] .
Therefore, clear removal of Tenon蒺s layer was necessary and
adequate in preventing recurrence. This concept was
introduced and emphasized by Hirst[1] .
In conclusion, the key points of the new protocol include: a)
the dissect between the conjunctiva and underlying
degenerated Tenon蒺s layervia the small incision before the
head of pterygium taken down; b) the use of epithelial flap
formation technique to loose the pterygium head from cornea.
The surgery difficulties were significantly reduced in the new
protocol as indicated mainly by the reduction of surgery time.
Although several minutes shortening of surgery time is not
what we pursue, this reduction is a clear index reflecting the
improvement in surgery easiness. Therefore, the new protocol
probably worth to be promoted. This small incision technique,
we hope, will push one step forward in pterygium surgery. It
must be beneficial for further evaluation of the protocol in a
larger scale and longer term and in combination with other
methods[1] .
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