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Table 1. Demographic and clinical data of patients
Demographic data No. of eyes Mean + SD Range
Laterality 73

Right eye 41

Left eye 32
Gender

Male 25

Female 48
Age (yr) 52.8 £ 9.6 30.0-79.0
Duration of follow-up (mon) 15.5 + 8.0 9.0-56.0
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Figure 1. Preoperative grades for primary pterygium before surgery. T1 (atrophic pterygium): Episcleral vessels unobscured. T2
(intermediate pterygium): Episcleral vessels partially obscured. T3 (fleshy pterygium): Episcleral vessels totally obscured.

the cornea.
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Figure 2. Postoperative grades after excision of primary pterygium. GO (grade 0) indicates
a normal appearance of the operated site. G1 (grade 1) indicates the presence of some
fine episcleral vessels, but without any fibrous tissue in the excised area extending up to
but not beyond the limbus. G2 (grade 2, conjunctival recurrence) indicates the presence
of additional fibrous tissues in the excised area without invading the cornea. G3 (grade
3, corneal recurrence) represents a true recurrence with a fibrovascular tissue invading
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Area of quadrangle (mm?) oV {mm)xH mm) x 5ind

Figure 3. Pterygium size on M-view system
with a mathematical formula of quadrangle.
(A) Vp = vertical distance (pixel); Hp =
horizontal distance (pixel); 6 = angle between
V & H; D = corneal diameter (mm). (B) A
2 mathematical formula of quadrangle.

Figure 4. Surgical procedures of pterygium excision and temporary amniotic membrane patch. (A) The pterygium body and head
is undermined and removed by blunt dissection. (B) The corneal defect area is shaved of any residual tissue with a Beaver blade and
a diamond burr. (C) At the end of tissue excision, the amniotic membrane is removed from the filter paper, and placed over the
conjunctival defect with the basement membrane side down. And the amniotic membrane is secured to the episclera and the excision
edges of the normal conjunctiva with a continuous 10-0 nylon suture.

Table 2. Preoperative size of pterygium

Pterygium size Mean + SD Range
Horizontal length (mm) 25+ 1.1 1.3-6.6
Vertical length (mm) 43 + 1.5 1.4-8.4
Area of corneal involvement (mmz) 49 + 4.6 2.4-27.7
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Table 3. Surgical outcomes of temporary amniotic membrane
patch after excision of primary pterygium

QOutcome parameter No. of eyes (%)

Preoperative grading of pterygium’

T1 2173 2.7)
T2 42/73 (57.6)
T3 29/73 (39.7)
Grading of final appearance’
GO 58/73 (79.5)
Gl 9/73 (12.3)
G2 4173 (5.5)
G3 2073 2.7)

Recurrence rate
Overall recurrence

Only Grade 3 2173 (2.7)
Grade2 & 3 6/73 (8.2)
Removal of amniotic membrane
Unplanned removal (6.3 + 1.8 day) 2/26 (7.7)
Planned removal (8.6 + 3.2 day) 4/47 (8.5)
Postoperative MMC use
with MMC 5/22 (22.8)
without MMC 1/51 (2.0)
Complications
Postoperative IOP elevation (>21 mm Hg) 8/73 (11.0)
Pyogenic granuloma 0
Microbial keratitis 0
Inclusion cysts 0
Scleral melt 0
Dellen 0
Persistent epithelial defect 0
Recurrent corneal erosion 0
Delayed epithelial healing (>3 wk) 1/73 (1.4)

MMC = mitomycin C 0.02%; IOP = intraocular pressure.
*Adapted from Tan et al, Arch Ophthalmol 1997;115: 1235—40.3;
TAdapted from Prabhasawat et al, Ophthalmology 1997;104:974-85.°
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Figure 5. Incidence of each postoperative pterygium grades
based on the preoperative pterygium grades. No postoperative
recurrence was observed in preoperative T1 group. But, there
were clinically significant G2 and G3 recurrence-occurred eyes
in T2 and T3 groups; 2 eyes (4.8%; 2/42 eyes) of G3 recurrence
were observed in T2 group; 4 eyes (13.8%; 4/29 eyes) of G2
recurrence were observed in T3 group.
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ol gldlen, & F MMCO| ARgo] AFIH 7oA L8l ohsF =4
AEo] g5k =t p=0.01, Fisher's exact test). vrsl 12 G292} G
Ae] 712 Gl oo wof BA5I0E Aol & o], & A &
gt BA AFS 2o ot & A EF T1/T2/T3 a3 =7), gdl
o] B3 EXAo] FolstA th=A vrebytth(p=0.02, Linear A Fo8
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Table 4. Comparison of characteristics of the recurrent cases with the non-recurrent cases

At IR QA7 QiR Sopiy]
g L LS AW 44 5 A)
2 gsto] 2T Ak, Sxjo] At
S A A 51 Aol 2
27|98 o, Ab| A AR FoA
21517 §39keh. APe] 7128 GL o4t

GO + Gl vs. G2 + G3

GOvs. Gl + G2 + G3

Cramenie GO+Gl  G2+G3 : G0  Gl+G2+G3 .
(0 = 67) m=¢ PYalve (n = 58) e il | EE
Gender (M/F) 23/44 2/4 1.00 19/39 6/9 0.60*
Age (yr) 528 £9.5 532 +11.1 0.93 52.04+9.2 56.1 £10.6 0.14
Preoperative grade
T1/T2/T3 2/41/24 0/1/5 0.28° 2/37/19 0/5/10 0.02}
Pterygium parameter
Horizontal diameter (mm) 224+12 2.1+ 1.1 0.80 22413 24+ 1.0 0.43
Vertical diameter (mm) 42+ 15 42 +12 0.91 40+ 15 47 +12 0.14
Area of corneal involvement (mmz) 49 +4.7 4.6 +42 0.89 48 +49 55432 0.59
Removal of amniotic membrane
Unplanned removal (6.3 + 1.8 day) 24 0.90' 20 0.60*
Planned removal (8.6 + 3.2 day) 43 38
MMC use
Patient with MMC 17 5 t 14 8 )
Patient without MMC 50 1 0.01 44 7 0.03'
Epithelial healing time (day) 11.4 £ 5.5 9.8 +2.8 0.49 11.6 +£ 5.7 10.3 + 3.2 0.41

Values are presented as number or mean + SD.
*Student t-test; TFisher’s exact test; I;cz—test; $Linear by linear association.

Table 5. Risk factors influencing a recurrence of pterygium after surgery in relation to preoperative parameter

GO + Gl vs. G2 + G3

GOvs. Gl + G2 + G3

Parameter

Odds ratio 95% CI p-value’ Odds ratio 95% CI p-value'

Gender

Male 1 1

Female 0.99 0.15-6.41 0.99 0.69 0.17-2.83 0.61
Age 0.99 0.89-1.11 0.94 1.03 0.94-1.12 0.56
Preoperative grading of pterygium

T2 1 1

T3 3.85 0.57-25.90 0.17 5.14 1.25-21.16 0.02
Pterygium parameter

Vertical diameter (mm) 1.35 0.40-4.51 0.63 1.30 0.71-7.50 0.13

Horizontal diameter (mm) 0.87 0.08-9.99 0.91 3.76 0.49-28.54 0.20

Area of corneal involvement (mm?) 0.92 0.44-1.91 0.83 0.52 0.26-1.06 0.10
Removal of amniotic membrane

Planned removal 1 1

Unplanned removal 1.30 0.16-10.20 0.81 1.51 0.32-7.12 0.61
Epithelial healing time 0.88 0.65-1.21 0.44 0.83 0.65-1.05 0.12

p-value from a multivariate logistic regression analysis.
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Figure 6. Kaplan-Meier survival analysis showing the cumu-
lative proportion without recurrence following the temporary
amniotic membrane patch with the excision of primary
pterygium. This survival curve indicates that the estimated
recurrence-free (GO & G1) rate at postoperative 24 months is
0.83 + 0.08.
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Table 6. Recurrence rates of amniotic membrane transplantation after excision of primary pterygium in recent reports

Follow-up (mon)

Study AMT type Recurrence rate (%) No. of eyes Mean + SD e
Prabhasawat et al’ BM side up 46 10.4 + 6.6 2.5-28.0
Solomon et al' BM side up 33 12.8 + 4.3 6.1-23.6
Luanratanakorn et al*® BM side up 148 6*

Kiiciikerdonmez et al'' BM side up 27 129 + 1.8 10.0-16.0
This study BM side down 73 15.5 £ 8.0 9.0-56.0

AMT = amniotic membrane transplantation; BM = basement membrane.

"Final appearance was graded according to the grading system (GO to G3) reported by Prabhasawat et al,’ and overall recurrence rate was
defined as G2 and G3; TIntraoperatively, local triamcinolone acetonide injections (10 to 16 mg in total) were given along the edges of the
excised conjunctiva at the end of tissue excision; ‘The recurrence rate of the study was evaluated at postoperative 6 months.
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=ABSTRACT=

Effects of Temporary Amniotic Membrane Patch after Surgical
Excision of Primary Pterygium

Byoung Young Gu, MD, Sang-Bumm Lee, MD, PhD

Department of Ophthalmology, Yeungnam University College of Medicine, Daegu, Korea

Purpose: To investigate the clinical results, recurrence rates, and recurrence-related risk factors of temporary amniotic
membrane patch (TAMP) after excision of primary pterygium.

Methods: Recurrence grade was evaluated for 73 eyes with a mean follow-up of 15.5 months (range 9 to 56 months).
Surgical results were classified into surgical success (G0/G1), conjunctival recurrence (G2), and corneal recurrence (G3).
Recurrence rates were analyzed based on gender, age, Tan’s preoperative grading system, horizontal and vertical length
of the preoperative pterygium, the corneal involvement size of the preoperative pterygium, planned or unplanned removal
of amniotic membrane, and epithelial healing time. Using Kaplan-Meier survival analysis, the cumulative proportion of in-
tegrated GO/G1 was evaluated.

Results: In the postoperative grading, 58 (79.5%) and 9 (12.3%) eyes were graded as clinically recurrence-free GO and
G1, respectively; 4 (5.5%) and 2 (2.7%) eyes were graded as clinically recurrence-occurred G2 and G3, respectively. The
cumulative proportion of integrated recurrence-free G0/G1 at 24 months after surgery was 0.83 + 0.08. T3 of Tan’s pre-
operative grading system was identified as the only risk factor for recurrence above G1 through multivariate logistic re-
gression analysis (p = 0.02).

Conclusions: The recurrence rate of the present TAMP study showed better results in comparison with 9.1 to 56.1% of re-
currence rates in other studies. The TAMP has advantages of surgical procedure with ease, low complications, and low re-
currence rates. Therefore, after surgical excision of primary pterygium, the authors concluded the TAMP is highly recom-
mended for good clinical outcomes and low recurrence rates.

J Korean Ophthalmol Soc 2012;53(6):749-760

Key Words: Amniotic membrane, Permanent amniotic membrane graft, Primary pterygium, Recurrence rate, Temporary
amniotic membrane patch
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