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ºŸâ‡¢’¬π¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑’Ë®–√«∫√«¡¢âÕ¡Ÿ≈®“°∫∑§«“¡µà“ßÊ ‡°’Ë¬«°—∫ corneal storage media „π√–¬–‡«≈“∑’Ë
ºà“π¡“ À≈—ß®“°‰¥â‡§¬¡’°“√µ’æ‘¡æå∫∑§«“¡ √ÿª‡√◊ËÕßπ’È ‰ª‡¡◊ËÕªï §.». 1994 ®“°°“√√«∫√«¡¢âÕ¡Ÿ≈æ∫«à“∂÷ß·¡â®–¡’°“√æ—≤π“
§‘¥§âπ corneal storage media ¢÷Èπ¡“„À¡à√«¡‰ª∂÷ß°“√‡æ‘Ë¡‡µ‘¡ à«πª√–°Õ∫∫“ßÕ¬à“ß Optisol GS (Bausch&Lomb,
Irvine, California, USA) °Á¬—ß‡ªìπ media ∑’Ë·æ∑¬å à«π„À≠à„π À√—∞Õ‡¡√‘°“‡≈◊Õ°„™â (‡°Á∫∑’Ë 4 Õß»“‡´≈‡´’¬ , ‡°Á∫‰¥âπ“π
ª√–¡“≥ 2  —ª¥“Àå)  „π∑“ß°≈—∫°—π °≈ÿà¡ª√–‡∑»∑“ß·∂∫¬ÿ‚√ª¬—ß§ßπ‘¬¡‡≈◊Õ°‡°Á∫ donor cornea „π organ culture
media ¡“°°«à“ („™â fetal calf serum, ‡°Á∫∑’Ë 31-37 Õß»“‡´≈‡´’¬ , ‡°Á∫‰¥âπ“π 48 «—π) ´÷Ëß media ∑—Èß Õß µà“ß°Á¡’¢âÕ¥’
¢âÕ‡ ’¬∑’Ë·µ°µà“ß°—π‰ª πÕ°®“°π’ÈºŸâ‡¢’¬π¬—ß‰¥â√«∫√«¡À—«¢âÕµà“ßÊ „π·ßà¢Õß§«“¡°â“«Àπâ“„π°“√æ—≤π“ corneal storage
media ¬°µ—«Õ¬à“ß‡™àπ πÕ°‡Àπ◊Õ®“°§«“¡ ”§—≠„π°“√‡°Á∫√—°…“ corneal endothelium ªí®®ÿ∫—π‰¥â¡’°“√‡≈Áß‡ÀÁπ§«“¡
 ”§—≠¢Õß°“√‡°Á∫ corneal epithelium „Àâπ“π¢÷Èπ‡π◊ËÕß®“°æ∫«à“Àπ÷Ëß„πªí≠À“À≈—°¢Õß°“√¥Ÿ·≈ºŸâªÉ«¬À≈—ß°“√ºà“µ—¥‡ª≈’Ë¬π
°√–®°µ“§◊Õ persistent epithelial defect „π·ßà¢Õßß“π∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√ °Á‰¥â¡’ß“π«‘®—¬¡“°¢÷Èπ‚¥¬¡’·π«‚πâ¡¢Õß
°“√«‘®—¬‡°’Ë¬«°—∫°“√‡µ‘¡¬“ªØ‘™’«π–„π corneal storage media ‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕºà“π∑“ß donor tissue  „πµÕπ
∑â“¬¢Õß∫∑§«“¡π’È ºŸâ‡¢’¬π‰¥â √ÿª«à“„π√–¬–‡«≈“∑’Ëºà“π¡“ ¡’À≈—°∞“π· ¥ß„Àâ‡ÀÁπ«à“°“√‡°Á∫ donor tissue ‡ªìπ√–¬–‡«≈“
π“π¢÷ÈπÕ“®™à«¬≈¥‚Õ°“ °“√‡°‘¥¿“«–µàÕµâ“π°√–®°µ“ (graft rejection) „π°≈ÿà¡§π‰¢â∑’Ë¡’§«“¡‡ ’Ë¬ß ‚¥¬Õ∏‘∫“¬®“°°“√
≈¥≈ß¢Õß®”π«π T cells „πdonor ‡¡◊ËÕ‡«≈“ºà“π‰ª ¥—ßπ—Èπ„π°“√æ—≤π“ corneal storage media „πÕπ“§µ Õ“®µâÕß„Àâ
§«“¡ ”§—≠∂÷ß§«“¡ ¡¥ÿ≈¬å√–À«à“ß°“√‡æ‘Ë¡√–¬–‡«≈“°“√‡°Á∫ °—∫°“√§ßÕ¬Ÿà¢Õß corneal endothelium πÕ°®“°π’È ‡π◊ËÕß®“°
§«“¡ “¡“√∂„π°“√§ßÕ¬Ÿà¢Õß corneal epithelium π—Èπ¡’§àÕπ¢â“ß®”°—¥‡æ’¬ß 1  —ª¥“Àå °“√æ—≤π“¥—ß°≈à“«®÷ß®–µâÕß„Àâ
§«“¡ ”§—≠„π°“√æ¬“¬“¡¬◊¥Õ“¬ÿ¢Õß corneal endothelium ¥â«¬

·ª≈∫∑§—¥≈Õ°∑’Ëπà“ π„®®“°π‘µ¬ “√∑“ß°“√·æ∑¬å

Preserving the Cornea: Corneal Storage Media
Curr Opin Ophthalmol 2006 Aug;17:332-337.

Bennie H.*
·ª≈‚¥¬ æ≠.©—µ√™¡æŸ  «“∑’ “∏°°‘®

* Jeng Cole Eye Institute, Cleveland Clinic Foundation, Cleveland, Ohio, USA
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·ª≈∫∑§—¥≈Õ°∑’Ëπà“ π„®®“°π‘µ¬ “√∑“ß°“√·æ∑¬å

°≈ÿà¡ºŸâ∑”«‘®—¬µâÕß°“√»÷°…“∂÷ßº≈¢Õß°“√À¬Õ¥ apraclonidine „π°“√ªÑÕß°—π°“√‡°‘¥ subconjunctival hemorrhage
®“°°“√„™â vacuum ring „π°“√∑”‡≈ ‘§ ·≈–¬—ß‰¥â»÷°…“µàÕ‡π◊ËÕß«à“°“√À¬Õ¥¬“¥—ß°≈à“« ¡’º≈¢â“ß‡§’¬ßµàÕ°“√µ‘¥¢Õß flap
À√◊Õ‰¡à ‚¥¬¡’§π‰¢â∑’Ë¡’¿“«– “¬µ“ —Èπ‡¢â“√à«¡∑—ÈßÀ¡¥ 66 §π (132 µ“) ‰¥â√—∫°“√À¬Õ¥ apraclonidine „π 1 µ“‚¥¬„™â«‘∏’
°“√ ÿà¡ ‚¥¬∑”°“√À¬Õ¥∑’Ë‡«≈“ 1 ™—Ë«‚¡ß ·≈– 30 «‘π“∑’°àÕπ°“√„ à vacuum ring µ“Õ’°¢â“ß∑’Ë‰¡à‰¥â√—∫°“√À¬Õ¥ apraclonidine
∂◊Õ‡ªìπ°≈ÿà¡§«∫§ÿ¡ À≈—ß°“√∑”‡≈ ‘§ 30 π“∑’ ºŸâªÉ«¬∑ÿ°§π‰¥â√—∫°“√µ√«®µ“‡æ◊ËÕ¥Ÿ≈—°…≥–¢Õß hyperemia µ≈Õ¥®π°“√
µ√«®À“«à“¡’¿“«–º‘¥ª°µ‘¢Õß flap À√◊Õ‰¡à ‡™àπ °“√‡§≈◊ËÕπ, °“√‡≈◊ËÕπ¢Õßflap À√◊Õ flap folds °“√µ√«®µ‘¥µ“¡À≈—ß®“°
π—Èπ°√–∑”„π«—π∑’Ë 1 ·≈– 7 ‡æ◊ËÕª√–‡¡‘π¢π“¥¢Õß subconjunctival hemorrhage º≈°“√»÷°…“ ‰¡àæ∫«à“¡’ hyperemia
‡≈¬„π 48 µ“ (72.8%) ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫°“√À¬Õ¥ apraclonidine ‡∑’¬∫°—∫ 7 µ“ (10.6%) „π°≈ÿà¡§«∫§ÿ¡ ‡¡◊ËÕ·∫àß¿“«–
hyperemia µ“¡§«“¡√ÿπ·√ß °≈ÿà¡∑’Ë‰¥â√—∫°“√À¬Õ¥ apraclonidine ¡’ mild hyperemia 16 µ“ (24.2%), moderate
hyperemia 2 µ“ (3%) ‰¡à¡’µ“„¥∑’Ë‡°‘¥ severe hyperemia  à«π„π°≈ÿà¡§«∫§ÿ¡ æ∫ mild hyperemia 37 µ“ (56.1%),
moderate hyperemia 21 µ“ (31.8%)  ¡’ 1 µ“ (1.5%) ∑’Ë‡°‘¥ severe hyperemia „π·ßà¢Õß subconjunctival hemorrhage
¡’°“√·∫àßµ“¡§«“¡√ÿπ·√ß®“°πâÕ¬‰ª¡“°‡ªìπ grade1, 2 ·≈– 3 ‚¥¬‰¡àæ∫ subconjunctival hemorrhage ‡≈¬„π 44 µ“
(66.7%) ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫°“√À¬Õ¥ apraclonidine ·≈– 19 µ“ (28.8%) ¢Õß°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡∑’Ë‰¥â√—∫°“√À¬Õ¥ apraclonidine
æ∫ subconjunctival hemorrhage grade 1, 2 ·≈–3  ®”π«π 19 µ“ (28.8%), 2 µ“(3%) ·≈– 1 µ“ (1.5%) µ“¡≈”¥—∫
°≈ÿà¡§«∫§ÿ¡æ∫ 13 µ“ (19.7%), 20 µ“ (30.3%) ·≈– 14 µ“ (21.2%) µ“¡≈”¥—∫  ‡¡◊ËÕ§”π«≥‚¥¬„™â Chi-Square test
æ∫«à“°“√µ√«®æ∫ hyperemia ·≈– subconjunctival hemorrhage „π Õß°≈ÿà¡¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P<0.001) ‚¥¬‰¡à¡’µ“„¥∑’Ë¡’¿“«–·∑√°´âÕπ¢Õß flap ‡°‘¥¢÷Èπ ºŸâ∑”°“√«‘®—¬®÷ß √ÿª«à“°“√À¬Õ¥ apraclonidine °àÕπ
°“√∑”‡≈ ‘§Õ“®™à«¬ªÑÕß°—π immediate hyperemia µ≈Õ¥®π subconjunctival hemorrhage ®“°§ÿ≥ ¡∫—µ‘¢Õß alpha-
mimetic vasoconstrictor ‚¥¬‰¡à¡’¿“«–·∑√´âÕπÀ√◊Õº≈¢â“ß‡§’¬ß‡°‘¥¢÷ÈπµàÕ flap

The Effect of Topical Apraclonidine on Sub-
conjunctival Hemorrhage and Flap Adherence
in LASIK patients.
J Refract Surg. 2006 Jun;22(6):585-8.

Aslanides M, Tsiklis NS, Ozkilic E, Coskunseven E, Pallikaris G,
Jankov MR.*
·ª≈‚¥¬ æ≠.©—µ√™¡æŸ  «“∑’ “∏°°‘®

* VIC - Vardinoyiannion Eye Institute of Crete, University of Crete, Greece. aslanides@med.uoc.gr
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The Efficiency of Ultraviolet Light Absorp-
tion by Commercially Available Sunglasses
Lenses in Bangkok and Circumference.

Wichai Leelawongtawun, M.D.*

Abstract

Objective: Data are lacking on the quality of sunglasses in Thailand. A study was conducted to measure the
ultraviolet (UV) light protection of sunglasses sold in Bangkok and circumference.

Materials and Methods: Thirty-eight sunglasses were sampled randomly from department stores, optical
shops, and stalls in Bangkok and circumference. Using the Spectrum 700 VU digital transmission meter,
lenses were assessed for UV absorption in the 320 - 400 nanometers wavelength range.

Results: Sunglasses cost between 50 to 5,020 (median 1,250) Thai baht. Most sunglasses, 32/38 (84.2%),
had an UV reading of 0%, indicating full UV absorption. The six pairs that had transmitted UV light, ranging
from 7.67 to 58%, all cost < 160 Thai baht. UV absorption and price were inversely related (Spearmanûs rho
= -0.636, p <0.01).

Conclusion: In this study, the ability of sunglasses to absorb UV light, and thus protect the eye, varied widely
and was inversely related to price. Minimum standards for the quality of sunglasses need to be established
and enforced by a relevant government department to protect the public from the hazards of UV light. Thai
J Ophthalmol 2006 ; July-December 20(2) : 133-139.

Keywords: sunglasses, lens, ultraviolet light
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Introduction
Ultraviolet (UV) radiation is divided into A, B,

and C forms. The UVA is ranged from 320-400 nano-
meters (nm.), the UVB is 280-320 nm., and the UVC
is lower than 280 nm. Studies in animals have
documented the harmful effects of exposure to ultra-
violet radiation. Hairless mice were irradiated with a
small dose of radiation to only cause cutaneous
erythema each day for 12 months. The lifespan of
unprotected, irradiated mice was significantly shorter
than the protected groups1. UV radiation also caused
hindlimb and eyes malformations in the northern
leopard frog, Rana pipiens2, and also produced several
cancers such as invasive carcinoma1, and malignant
melanoma3. Excess UV exposure is also a risk factor
for the development of pterygium4-9, climatic droplet
keratopathy4,6, cataract10-11, retinal pigment epithelium
apoptosis12, and infections and tumors by suppress-
ing T cell mediated immunity13.

Strategies to reduce the harmful effects of UV
exposure, especially to the eye, include the wearing
of a wide-brimmed hat or cap and well designed
sunglasses14; UV-blocking soft contact lenses also
have been reported to be effective15-18. Kwok et al
found such lenses appeared to offer more UV
protection than sunglasses19. UV induced injury to
human conjunctival cells in culture can be prevented
by incubation with iodide before UV irradiation due
to the antioxidant effect of the iodide20. Antioxidant
agents such as vitamin C and E show similar
protective effects21-23. By contrast, the UV protection
eye drops, 8-hydroxy-1-methylchinolinium methylsul-
phate, did not show a protective effect against solar
UV radiation24.

Ocular discomfort depends in part on two
lumination factors: intensity and glare25. With high
light intensity, the contrast diminishes between a
viewed object and its background resulting in reduced

visual acuity. This loss of contrast is caused by reti-
nal irradiation. Another problem is intense miosis in-
duced by extremely bright light, which can produce
headache and eye discomfort. Glare is defined as
visual interference by unwanted light and is classified
as reflex or and scattered light glare. Reflex glare
occurs when light is reflected from a reflective surface
e.g. reading matter, a work surface, or chrome
automobile parts, directly into the eyes. Scattered
light glare is found in hazy and foggy conditions
resulting from atmospheric moisture or dust. The tiny
particles in the air scatter the shorter wavelength
light and results in haze that is bluish in color.

Wearing sunglasses is an easy and popular
way to protect the eyes against the hazards of sunlight
exposure. Protection depends on the size and shape
of frame26, and the quality of the lens. If the lens is
unable to reduce sufficiently the intensity of UV
radiation, this may result in damage to the eye struc-
tures27.

Sunglasses were initially developed for medical
purposes and first introduced for steelworkers, polar
explorers, the blind, and those with symptoms of
eye fatigue. Later, sunglasses became an item of
fashion. Appropriate sunglasses should have the
following properties25: (i) lens transmittance in visible
light should be 20-30% for ordinary outdoor activity,
(ii) UV should be filtered to reduce potential photo-
chemical damage to the eyes, (iii) the lens should be
polarizing to reduce the reflex glare, (iv) the lens
color should permit reasonable color discrimination,
especially important for traffic safety, (v) the frame
should have side shields for better protection against
oblique incident light, this is important for industrial
workers, and (vi) the lens and frame should meet
standards for flammability, durability, impact-resis-
tance, and appropriate refractive correction.

A literature search has failed to identify any
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published research on the quality of sunglasses in
Thailand. Therefore, a study was conducted to as-
sess sunglasses in Thailand. The results are reported
herein.

Materials and Methods
This study was conducted in Bangkok and cir-

cumference between February and May 2005. Sun-
glasses, of different brands, price range 50 to 5000
Thai baht, and colors, were purchased randomly from
department stores, optical shops, and market stalls.

A pilot study for calculating correlation coeffi-
cient˙ value in order to calculate the suitable popu-
lation by the price of sunglasses and UV transmis-
sion percentage, which the value of correlation coef-
ficient˙ was equal to -0.672, following this formula28:

N = [(Z1-α + Z1-β)
2 / Z0

2] + 3, Z0 = ln [(1+r) / (1-r)]
Z1-α  = 1.96 for two tails hypothesis, α = 0.05
Z1-β = 1.64 for one tail hypothesis, β = 0.95
Z0

2 = 0.663
N = [(1.96 + 1.64)2 / 0.663] + 3 = 22.55

So the amount of sunglasses in this study
should not be less than 23 pairs.

The randomized sunglasses were tested for their
ability to transmit UV light using a Spectrum 700 VU
machine (Phantom Research Laboratories, Inc. 4580
Alvarado Canyon Rd. Suite E, San Diego, CA 92120
USA). This model is able to measure UV light in the
wavelength range of 320 to 400 nm. This covers the
spectrum of UVA, which is 320 to 400 nm. When
activated in UV mode, the machine LCD shows the
readout from the internal UV light source. The LCD
reading is adjusted until it reads 100%. This means
that 100% of the UV light source is detected. Then
the sunglass is placed into the machine between the
UV light source and the UV light meter. The LCD

meter reading is noted. Both lenses were tested three
times, the readings recorded, and the mean values
calculated. Data were recorded onto a case record
form, and entered onto the SPSS version 10.0 soft-
ware. The results were analyzed using Spearmanûs
Rho correlation.

Results
Thirty-eight pairs of sunglasses were tested

and were priced between 50 and 5,020 Thai baht for
a median of 1250. The majority 32/38 (84.2%) of the
sunglasses were able to reduce UV radiation trans-
mission to zero (Table 1). The degree of UV trans-
mission of  the remaining six sunglasses ranged from
7.67 to 58%, median 12.8%. These glasses were
from the lowest price range, 50 to 160 Thai baht.
There was a negative correlation (Spearmanûs Rho
correlation coefficient = -0.636, p <0.01) between the
price and the amount of UV light transmitted by the
lens (Figure 1).

Discussion
Our results have shown that most tested sun-

glasses performed well and did not allow the trans-
mission of UV light. Those sunglasses that  failed to
block UV light were at the lower end of the price
range. A minority of sunglasses did allow some UV
light to pass through. All were priced at the lower
end of the price range. These results suggest that in
Thailand a number of commercially available and
inexpensively price sunglasses are of a low standard
and could be deleterious to the eyes if used over a
prolonged period of time.

This result is different from the other studies,
which found no association between UV absorbance
and cost29. Because several countries have set
minimum standards for sunglasses with respect to
UV protection, which must be followed by the manu-
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No.

Table 1.  Prices of sunglasses and the percentage of UV transmission.

Price (Baht) Color Percent of UV transmission
1st test 2nd test 3rd test average

1
2
3
4
5
6
7
8
9
10
11
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

5020.00
4800.00
2400.00
2200.00
2500.00
2600.00
2400.00
2400.00
1900.00
1600.00
1600.00
1600.00
1600.00
1600.00
1700.00
1800.00
1200.00
1300.00
1200.00
1400.00
1500.00
1200.00
1200.00
800.00
800.00
600.00
600.00
600.00
600.00
299.00
199.00
160.00
160.00
150.00
50.00
50.00
50.00

Brown
Brown
Gray
Gray
Green
Gray
Brown
Gray
Gray
Brown
Gray
Green
Brown
Pink
Gray
Brown
Brown
Gray
Gray
Green
Green
Gray
Brown
Gray
Gray
Gray
Brown
Gray
Green
Gray
Violet
Violet
Brown
Brown
Gray
Green
Brown

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.00
7.00
9.00

58.00
47.00
15.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.00
8.00
9.00

58.00
47.00
14.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.00
8.00
9.00

58.00
48.00
15.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.67
7.67
9.00

58.00
47.33
14.67
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facturers26. Therefore, the cost does not influence
the efficiency of UV absorption and consumers can
be confident that they are buying sunglasses that do
offer UV protection. The broad range in pricing for
sunglasses is due to fashion branding.

In Thailand, there are no legally enforceable,
manufacturing standards for sunglasses that are pro-
duced locally. Indeed, some sunglass lenses are sim-
ply made of dyed plastic sheet that offer little UV
protection. Consumers in Thailand are probably not
aware that sunglasses are ineffective and may be
harmful to use over the long term. More research in
these areas is needed. Those who are able to afford
the more expensive sunglasses are probably safe

but more testing of sunglasses is needed before we
can be confident that highly priced sunglasses guar-
antee adequate UV protection.

Thailand should  develop its own standards for
sunglass production and lens quality so that all con-
sumers could be properly protected.
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Figure 1.  Association graph between sunglasses price and average percentage UV transmission.
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Spherical Aberration in the Eyes with
Aspheric and Spheric IOL
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Objective: To evaluate the spherical aberration in patients underwent cataract surgery with aspheric and
spheric intraocular lens (IOL) implantation in terms of contrast sensitivity test and wavefront sensing.

Materials and methods: A prospective study consisted of 20 patients with bilateral cataracts underwent
phacoemulsification surgery in both eyes with aspheric IOL (Alcon Acrysof HOA,SN60WF) implantation in
one eye and spheric IOL (Acrysof, SA60AT) in the contralateral eye. Contrast sensitivity was measured by
sinusoidal grating charts at photopic condition. Spatial frequency tests were 3,6,12 and 18 cycles per degree.
Wavefront aberration was measured with wavefront sensing device at the pupil size of 5, 5.5 and 6 mm. The
results were compared at 4 weeks after surgery.

Results: Contrast sensitivity test at photopic condition was better in eyes with aspheric IOL than in eyes with
spheric IOL at all spatial frequency in 84% of patients. The wavefront measurements of each eye were
decomposed in Zernike polynomial and it was found that the spherical aberration were lower in eyes with
aspheric IOL in 90% of patients, the mean spherical aberration in eyes with aspheric IOL was significantly
lower at pupil size of 5.5 and 6 mm. (p<0.05)

Conclusion: The eyes with aspheric IOL implantation have better functional vision than eyes with spheric IOL
due to lower spherical aberration measured by wavefront sensing device. J Ophthalmol 2006 ; July-
December 20(2) : 141-146.

Keywords: spherical aberration, aspheric IOL, spheric IOL, contrast sensitivity, wavefront
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An achievement of 20/20 visual acuity is al-
ways the target of all cataract surgeons, the goal of
higher quality vision is becoming increasingly impor-
tant. The use of advance technology to address
higher-order optical aberrations is emerging as a more
comprehensive measurement than the Snellen chart.
Contrast sensitivity test and wavefront aberrometer
can be used to evaluate the quality of vision in these
patients. Contrast sensitivity testing has an ability to
detect differences in functional vision while Snellen
visual acuity measurement cannot.1 The wavefront
aberrometer is a tool to objectively detect the aber-
ration  by Hartman-Shack Principle and can be used
to analyze and interpret in term of wavefront and
Zernike polynomial.

We designed a prospective study to evaluate
contrast sensitivity and wavefront measurement in
patients implanted with spherical IOL in one eye and
aspherical IOL in the other.

Materials and Methods
Twenty patients with bilateral senile cataract,

age between 55-85 years were enrolled in this
nonrandomized clinical trial. All participants received
the phacoemulsification surgery with implantation of
spherical IOL in one eye and aspherical IOL in the
contralateral eye. Inclusion criteria were as follows:
cataract in both eyes with lens opacity grade II - III,
visual acuity more than 0.54 logMAR unit, IOL power
between +16 to +25 diopter. Exclusion criteria were:
age under 50 years old, prior refractive surgery, glau-
coma surgery, and eyes with other pathology. Pre-
operative evaluation was performed as standard oph-
thalmic examination, including visual acuity, manifest
refraction, biomicroscopy, intraocular pressure mea-
surement, keratometry and fundus examination. The
IOL power calculation was targeted for emmetropia
with SRK-II or SRK-T formula depend on the patientûs
axial length. Two separated settings of cataract surgery

were done by the same surgeon. Two surgeons (PP
and PN) in this study employed the same surgical
techniques. 2.75-3 mm. temporally clear corneal
incision was performed under topical anesthesia, 5-
5.5 mm. round capsulorhexis was done, phacoemulsifi-
cation was performed with Infiniti machine (Alcon)
and an IOL was implanted through the injector into
the capsular bag. The incision was left sutureless
without any intraoperative complications. Postopera-
tively the patients received tobramycin combination
with dexamethasone eyedrop 4 times a day for 4
weeks. Two models of the IOL were used in this
study, Alcon Acrysof  HOA(SN60WF) (one-piece
acrylic, 6.0 mm. optic diameter) and Acrysof (SA60AT)
(one-piece acrylic, 6.0mm. optic diameter). These two
models IOL have identical shape and size, the diffe-
rence is at posterior surface of the optic of SN60WF
that is modified in order to reduce the power peri-
pherally (negative spherical aberration). The patients
were followed up at 3, 7, 14 and 30 days. Visual
acuity, contrast sensitivity test and wavefront error
were measured and recorded 1 month after surgery.
Contrast sensitivity were tested monocularly with linear
sine-wave grating charts (Ginsberg) at 3, 6, 12, 18
cycle per degree at uniform room illumination, and
chart illuminace of 85 cd/m2 with 1 metre of test
distance, which was corresponds to spatial frequency
of 1 cycle per degree. Wavefront measurement of
the whole eye was performed with Hartmann-Shack
sensor (Alcon Summit Autonomous custom cornea
measurement device). The pupils were dilated with
tropicamide 1% before the examinations. Wavefront
measurement was done at virtual pupil diameter of
5, 5.5 and 6 mm. Total aberration and higher-order
aberrations were evaluated, as well as the amount of
spherical aberration. The examiners for visual acuity,
contrast sensitivity and wavefront measurement did
not know which eye was implanted by which type of
IOL. Data processing and statistical analysis were
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performed with the Mann-Whitney test for comparison
of spherical aberration and student t-test for other
data, the significant level of 2-sided statistical tests
was set at p <0.05.

Results
The mean age of patients was 64.3 + 8.5 years.

The  mean preoperative best-corrected visual acuity
was 0.83 + 0.23 logMar units for the eyes implanted
with aspheric IOL and 0.77 + 0.24 logMar unit for the
eyes implanted with spheric IOL. (p = 0.17)

The mean postoperative monocular uncorrected
distance visual acuity was 0.07 + 0.08 and 0.07 +
0.06 logMar units respectively. (p =1.00) The best
corrected visual acuities were 0.02 + 0.04 and 0.03 +
0.04 logmar units which were not statistically signifi-
cant different between both groups. (p = 0.33) The
mean monocular uncorrected near visual acuity was
better in the eyes implanted with spheric IOL than
the eyes implanted with aspheric IOL but no statisti-
cally significant difference. (P= 0.33)

Contrast sensitivity at all spatial frequency  were
better in the eye implanted with aspheric IOL than
the other eye implanted with spheric IOL of the same
patients in 84% of patients. (Figure 1)

Normally the aberration value increases with
increasing virtual pupil diameter. In the wavefront
analysis, 18 in 20 patients (90%) have less spherical
aberration value in eyes implanted with aspheric IOL
than in eyes implanted with spheric IOL at pupil
diameter of 6 and 5.5 mm. The mean spherical aber-
ration were calculated and found that the eyes
implanted with aspheric IOL induced statistically signi-
ficant less spherical aberration than the eyes implanted
with spheric IOL (P <.05) at the pupil size of 6 and
5.5 mm. and not significant at the pupil size of 5 mm.
(p = 0.09). (Figure 2)

Discussion
Contrast sensitivity declines with age, even in

patients without ocular pathology. When people are
young, the crystalline lens has negative spherical
aberration while the cornea has positive spherical
aberration. The balance of both reduces the total
optical aberrations in the eye. There are evidence
from wavefront aberration measurements combined
with data from corneal topography that the optical
characteristics of the youthful crystalline lens com-
pensate for aberrations in the cornea. The patho-
genesis of the decline in contrast sensitivity is partly
due to changes in spherical aberration of the crys-
talline lens. Spherical aberration is a property of
spherical lens. A spherical lens does not refract all
parallel rays of incoming light to a single focal point.

Figure 1. The contrast sensitivity test results of a
patient implanted with aspheric IOL in one
eye (upper) and spheric IOL in the other eye
(lower).
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The lens bends peripheral rays more strongly so that
these rays cross the optical axis in front of the paraxial
rays.2 Spherical aberration of the crystalline lens is
increasing while spherical aberration of the cornea
changes little with ages. However, the total wavefront
aberration of the eye increase more than three fold
between ages 20 and 70 years.3 Besides cataract,
glaucoma and macular degeneration, these  aberra-
tions are the causes of degradation of optical quality
of the aging eyes.

When a patient undergoes cataract surgery,
the cataractous lens is removed and replaced by
spherical IOL. The implanted IOL has positive spherical
aberration, like the aging lens, the resulting visual
outcome is no better than the visual quality of the
age-matched eye without cataracts. This reduction
in quality is more severe under low luminance condi-
tions because ocular aberrations increase when the
pupil size get larger. The newer aspheric IOL have
modified the anterior or posterior surface to make
the aspheric optic to compensate the positive spheri-
cal aberration of both the cornea and lens. The as-

pheric optic helps align the light rays that pass through
both the center and periphery of the lens, thereby
potentially creating the sharper image on the retina.
The preliminary results indicated improved mesopic
contrast sensitivity in many patients. The laboratory
test by modulation transfer function (MTF) demon-
strates higher optical efficiency over spheric IOL.
Some authors believe that these new IOLs are de-
signed to partially compensate for the average spheri-
cal aberration of the cornea. If implanted properly, it
can improve the optical quality of the pseudophakic
patients.4 This improvement in optical quality of
pseudophakic eyes can be measured in vivo by
aberrometers5.

Aspheric IOL have been shown to provide im-
proved functional vision and enhanced contrast sen-
sitivity compared to spherical IOL. The balance of
spherical aberration between the cornea and the lens
results in reducing spherical aberration of the whole
eye and increasing in contrast sensitivity. The aver-
age spherical aberration of the cornea is + 0.27 µm.
The AcrySof SN60WF is a single-piece lens made of
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Figure 2. The mean spherical aberration in eyes implanted with aspherical IOL compare to eyes implanted with
spherical IOL with different pupil diameter
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hydrophobic acrylic, and it has a refractive index of
1.55. It adds 0.20 µm of negative spherical aberra-
tion to the eye. The theory is that counteracting this
amount of spherical aberration will provide the vast
majority of people with good functional vision.

Our results showed that the aspheric Acrysof
SN60WF lens improved contrast sensitivity with a
concomittant increase in image quality in 84% per-
cent of patients in photopic condition. The spherical
aberration measured by wavefront sensing device
also showed the same results. This meant that the
eyes implanted with these IOL were seeing with the
same image quality and contrast perception as an
18-year-old during the day. However, we can not
compensate the total spherical aberration of the
cornea because the aberration can be induced by
the operation. Higher-order aberrations such as coma
and trefoid may be increased or decreased postopera-
tively, however, will produce spatial distortions that
may have small effect on contrast sensitivity yet be
bothersome to the patients in terms of ghosts and
multiple images.

  In some randomized, double-masked study6

of other aspheric IOL, the Tecnis Z9000, a multipiece
silicone lens, which introduces 0.27 µm of negative
spherical aberration to the eye equal to the positive
spherical aberration of the cornea. Twenty nine
patients were implanted with the aspheric Tecnis IOL
in one eye and the AcrySof SA60AT spherical IOL in
the fellow eye. The testing was conducted with best-
corrected visual acuity using one eye at a time in
each testing condition, comprised of city and rural
night driving conditions. The eye implanted with the
aspheric IOL outperformed the eye implanted with
the spherical IOL in 21 of 24 testing conditions, and
the difference was statistically significant in 10 con-
ditions.

We must also consider that the preoperative
cornea is not always identical to the postoperative
cornea. Higher-order aberrations in the cornea can
be induced during surgery. Specifically, coma can
be induced by the incision and the change is not
always predictable. This is the reason why the custo-
mization is not always straight forward, it may be the
future of cataract surgery.
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‡æÁ≠æ‘¡≈  ¬‘Ëß¬ß, æ.∫.*

∫∑§—¥¬àÕ

®“°°“√ ”√«®‚§√ß°“√°“√µ√«®§—¥°√ÕßøóôπøŸ ¡√√∂¿“æ “¬µ“æ‘°“√ ·≈– àß‡ √‘¡ ÿ¢¿“æµ“µ“¡‚§√ß°“√
∫Ÿ√≥“°“√°√¡°“√·æ∑¬å Ÿàª√–™“™πªïß∫ª√–¡“≥ 2550 ∑’Ë®—ßÀ«—¥æ—ßß“¢Õß√æ.‡¡µµ“ª√–™“√—°…å («—¥‰√à¢‘ß) √–À«à“ß«—π∑’Ë
18-19 ∏—π«“§¡ æ.». 2549 ®”π«π 557 √“¬ æ∫ “¬µ“‡≈◊Õπ√“ß·≈–µ“∫Õ¥ 48 √“¬ (8.62%)  “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ “¬µ“
‡≈◊Õπ√“ß·≈–µ“∫Õ¥∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ µâÕ°√–®° ®”π«π 29 √“¬ (60.42%) √Õß≈ß¡“¡’ “‡Àµÿ®“°®Õª√– “∑µ“ 5 √“¬
(10.42%) ‚√§®Õª√– “∑µ“∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ ‡∫“À«“π¢÷Èπ®Õª√– “∑µ“ §«“¡æ‘°“√∑“ßµ“®–æ∫√à«¡°—∫§«“¡æ‘°“√∑“ß
°“√‰¥â¬‘π¡“°∑’Ë ÿ¥ °“√ÕÕ°‡Õ° “√√—∫√Õß§«“¡æ‘°“√ °“√øóôπøŸ ¡√√∂¿“æ∑“ß°“√¡Õß‡ÀÁπ °“√ª√–‡¡‘π√–¥—∫§«“¡ “¡“√∂
À≈—ß®“°‰¥â√—∫Õÿª°√≥å™à«¬‡À≈◊Õ∑“ß°“√¡Õß‡ÀÁπ °“√„Àâ§«“¡√Ÿâ ·≈–§”·π–π”‡ªìπ°“√ àß‡ √‘¡ ÿ¢¿“æ´÷Ëß‡æ‘Ë¡§ÿ≥¿“æ™’«‘µ∑—Èß„π
°“√¥”‡π‘π™’«‘µ °“√»÷°…“∑“ß¥â“π —ß§¡ ·≈–‡»√…∞°‘® °“√‡ΩÑ“√–«—ß‚√§ ·≈–°“√ªÑÕß°—πÕ¬à“ßµàÕ‡π◊ËÕß®–™à«¬≈¥ ¿“«–
 “¬µ“‡≈◊Õπ√“ß·≈–µ“∫Õ¥µàÕ‰ª„πÕπ“§µ ®—°…ÿ‡«™ “√ 2549 ; °√°Æ“§¡-∏—π«“§¡ 20(2) : 147-154.
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∫∑π”
‚§√ß°“√∫Ÿ√≥“°“√øóôπøŸ ¡√√∂¿“æºŸâæ‘°“√ ‡ªìπ

‚§√ß°“√¢Õß°√¡°“√·æ∑¬å∑’Ë®–·°â ‰¢ªí≠À“ ÿ¢¿“æ‡√àß¥à«π
¢Õßª√–™“™πÕ¬à“ß‡ªìπ√–∫∫¿“¬„µâ¬ÿ∑∏»“ µ√å§π‰∑¬
·¢Áß·√ß ‡¡◊Õß‰∑¬·¢Áß·√ß (Healthy Thailand) ∫√‘∫∑´àÕ¡
 ÿ¢¿“æ∑’Ë‡πâπ°“√°√–®“¬∫√‘°“√„π à«π¿Ÿ¡‘¿“§Õ¬à“ßµàÕ‡π◊ËÕß
®“°ªïß∫ª√–¡“≥ 2549  ́ ÷Ëß¡’·ºπÕÕ°Àπà«¬„πªïß∫ª√–¡“≥
2550 ®”π«π 5 §√—Èß §◊Õ ®—ßÀ«—¥ æ—ßß“, ®—ßÀ«—¥°“≠®π∫ÿ√’,
®—ßÀ«—¥π§√ «√√§å, ®—ßÀ«—¥ ÿ√‘π∑√å ·≈–®—ßÀ«—¥™ÿ¡æ√

ë ‡æ◊ËÕ·°â‰¢ªí≠À“§πæ‘°“√„πæ◊Èπ∑’Ë‚¥¬„Àâ∫√‘°“√·∫∫
‡∫Á¥‡ √Á® ≥ ®ÿ¥‡¥’¬«¿“¬„µâ ç‚§√ß°“√øóôπøŸ ¡√√∂¿“æ
ºŸâæ‘°“√·∫∫‡∫Á¥‡ √Á® ‡æ◊ËÕ„ÀâºŸâæ‘°“√ “¡“√∂¥”√ß™’«‘µ‰¥âÕ¬à“ß
ª°µ‘ ·≈– “¡“√∂æ÷Ëßæ“µ—«‡Õß‰¥â

ë ‡æ◊ËÕ √â“ß§«“¡√à«¡¡◊Õ¥â“π«‘™“°“√ ·≈–∫√‘°“√‡æ◊ËÕ
øóôπøŸ·≈–æ—≤π“ ¡√√∂¿“æ∑“ß°“√·æ∑¬å√–¥—∫µµ‘¬¿Ÿ¡‘
 ”À√—∫§πæ‘°“√

ë ‡æ◊ËÕ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ¢ÕßºŸâæ‘°“√ ·≈–
æ—≤π“√Ÿª·∫∫∫√‘°“√„Àâ‡À¡“– ¡°—∫ ¿“æªí≠À“µàÕ‰ª

«—µ∂ÿ·≈–«‘∏’°“√
°≈ÿà¡‡ªÑ“À¡“¬
1. ºŸâæ‘°“√∑—ÈßÀ¡¥∑’Ë‰¥â¢÷Èπ∑–‡∫’¬π·≈â«
2. ª√–™“™π∑—Ë«‰ª ·≈–ª√–™“™π∑’Ë¡’ªí≠À“∑“ßµ“

„π®—ßÀ«—¥æ—ßß“
‚√ßæ¬“∫“≈‡¡µµ“ª√–™“√—°…å («—¥‰√à¢‘ß) ‰¥â„Àâ∫√‘°“√

∑“ß¥â“π®—°…ÿ
ë °“√«—¥√–¥—∫ “¬µ“ ·≈–«—¥√–¥—∫ “¬µ“√à«¡°—∫

Pinhole

ë «—¥√–¥—∫ “¬µ“‚¥¬„™â‡§√◊ËÕß«—¥·∫∫Õ—µ‚π¡—µ‘
ë µ√«®µ“À“ “‡Àµÿ “¬µ“‡≈◊Õπ√“ß·≈–µ“∫Õ¥‚¥¬

®—°…ÿ·æ∑¬å ‰¥â·°à «—¥§«“¡¥—π≈Ÿ°µ“, ¢¬“¬¡à“πµ“‡æ◊ËÕ¥Ÿ®Õ
ª√– “∑µ“¥â«¬ direct ·≈– Indirect Ophthalmoscope
æ√âÕ¡∑—Èß«—¥ “¬µ“ª√–°Õ∫·«àπ

ë ÕÕ°‡Õ° “√√—∫√Õß§«“¡æ‘°“√ °“√øóôπøŸ ¡√√∂
¿“æ∑“ß°“√¡Õß‡ÀÁπ °“√ª√–‡¡‘π√–¥—∫§«“¡ “¡“√∂À≈—ß
®“°‰¥â√—∫Õÿª°√≥å™à«¬‡À≈◊Õ∑“ß°“√¡Õß‡ÀÁπ™π‘¥µà“ßÊ µ“¡
§«“¡‡À¡“– ¡ µ“¡≈—°…≥–°“√„™âß“π„π™’«‘µª√–®”«—π‚¥¬
®—°…ÿ·æ∑¬å

ë „Àâ§«“¡√Ÿâ·≈–§”·π–π”‡°’Ë¬«°—∫‚√§µ“∑’Ë‡ªìπ ·≈–
·ºàπæ—∫Õ∏‘∫“¬‚√§µà“ßÊ ∑’Ëæ∫∫àÕ¬ ‡™àπ ‚√§µâÕ°√–®°
µâÕÀ‘π µâÕ‡π◊ÈÕ ‡∫“À«“π¢÷Èπ®Õª√– “∑µ“ ®Õª√– “∑µ“
‡ ◊ËÕ¡ œ≈œ ·°àºŸâæ‘°“√ ≠“µ‘  ·≈–ºŸâ„°≈â™‘¥‡æ◊ËÕ„Àâ¡’§«“¡‡¢â“„®
·≈–„Àâ°“√¥Ÿ·≈™à«¬‡À≈◊ÕºŸâæ‘°“√‰¥âÕ¬à“ß‡À¡“– ¡

∑”°“√»÷°…“ prospective study ·∫∫ cross sec-
tional analytic study ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫Õ“¬ÿ  ¿Ÿ¡‘≈”‡π“ √–¥—∫
 “¬µ“ ‚√§∑’Ë‡°‘¥ Õÿª°√≥å™à«¬‡À≈◊Õ “¬µ“‡≈◊Õπ√“ß π”¢âÕ¡Ÿ≈
¡“«‘‡§√“–ÀåÀ“ “‡Àµÿ¢Õß “¬µ“‡≈◊Õπ√“ß·≈–µ“∫Õ¥

√–¬–‡«≈“¥”‡π‘π°“√ √–À«à“ß«—π∑’Ë 18-19 ∏—π«“§¡
æ.». 2549

æ◊Èπ∑’Ë¥”‡π‘π°“√ »“≈“‡¢“™â“ß ®—ßÀ«—¥æ—ßß“
‡°≥±å°“√ª√–‡¡‘π√–¥—∫§«“¡º‘¥ª°µ‘°“√¡Õß‡ÀÁπ

(ª√–‡¿∑∑’Ë 1) µ“¡æ√–√“™∫—≠≠—µ‘ °“√øóôπøŸ ¡√√∂¿“æ
§πæ‘°“√ æ.». 25341 ®–π‘¬“¡‡©æ“– “¬µ“‡≈◊Õπ√“ß·≈–
µ“∫Õ¥ ¥—ßπ’È (Table 1)

Level of Impairment

 Low vision
Level 1
Level 2

Blindness
Blindness Level 1
Blindness Level 2
Blindness Level 3

Table 1.  Classification of visual impairment in Thai.

Best Visual Acuity (with correction)

6/18 - 6/60
< 6/60 - 3/60

< 3/60 - 1/60
< 1/60 - Light perception

No light perception

Visual field

< 30o - 10o

< 10o - 5o

< 5o
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§πæ‘°“√ È́” ấÕπ À¡“¬∂÷ß ºŸâ∑’Ë¡’§«“¡æ‘°“√¡“°°«à“ 1
≈—°…≥–¢÷Èπ‰ª ‡™àπ ¡’§«“¡æ‘°“√∑“ßµ“ À√◊Õ°“√‰¥â¬‘πÀ√◊Õ
°“√ ◊ËÕ§«“¡À¡“¬ À√◊Õ¡’§«“¡æ‘°“√∑“ß°“¬ À√◊Õ°“√
‡§≈◊ËÕπ‰À« À√◊Õæ‘°“√¥â“π µ‘ªí≠≠“ À√◊Õ°“√‡√’¬π√Ÿâ À√◊Õ
æ‘°“√∑“ß®‘µÀ√◊Õæƒµ‘°√√¡  À√◊Õ°≈ÿà¡∑’Ë¡’ªí≠À“„π°“√‡√’¬π√Ÿâ
(learning deficit) √à«¡¥â«¬

®“°§”π‘¬“¡¢Õß¿“«– “¬µ“‡≈◊Õπ√“ß ÷́ËßÀ¡“¬∂÷ß
§π∑’Ë¡’√–¥—∫ “¬µ“πâÕ¬°«à“ 20/200 ∂÷ß 20/60 „πµ“¢â“ß∑’Ë
¥’ À√◊ÕºŸâ∑’Ë¡’ “¬µ“·§∫°«à“ 30 Õß»“ ·π«∑“ß°“√æ‘®“√≥“
°“√„™â À√◊Õ‰¡à„™â‡§√◊ËÕß™à«¬ “¬µ“ ·∫àß‡ªìπ 4 √–¥—∫ µ“¡
Fonda3 §◊Õ

√–¥—∫∑’Ë 1 ¡’ “¬µ“¢â“ß∑’Ë¥’°«à“ ·§à√—∫√Ÿâ«à“¡’· ß «à“ß
∂÷ß 1/200 - ‰¡à “¡“√∂„™â‡§√◊ËÕß™à«¬ “¬µ“‰¥â §«√‡√’¬πÕ—°…√
Braille

√–¥—∫∑’Ë 2 ¡’ “¬µ“¢â“ß∑’Ë¥’°«à“ Õ¬Ÿà√–À«à“ß 2/200 ∂÷ß
4/200 - µâÕß°√–µÿâπ„Àâ„™â‡§√◊ËÕß™à«¬ “¬µ“®÷ß®–‰¥âº≈¥’

√–¥—∫∑’Ë 3 ¡’ “¬µ“¢â“ß∑’Ë¥’°«à“ Õ¬Ÿà√–À«à“ß 5/200 ∂÷ß
15/200 - ‡ªìπ√–¥—∫∑’Ë à«π„À≠à„™â‡§√◊ËÕß™à«¬ “¬µ“·≈â«‰¥â
º≈¥’

√–¥—∫∑’Ë 4 ¡’ “¬µ“¢â“ß∑’Ë¥’°«à“ Õ¬Ÿà√–À«à“ß 20/200
∂÷ß 20/60 - À“°‰¥â√—∫§”·π–π” À√◊Õ®—¥‡§√◊ËÕß™à«¬ “¬µ“
„Àâ‡À¡“– ¡  “¡“√∂∑”ß“π‰¥â¥’æÕÊ °—∫§πª°µ‘

°“√ª√–‡¡‘π√–¥—∫§«“¡º‘¥ª°µ‘°“√¡Õß‡ÀÁπ (ª√–‡¿∑
∑’Ë 1) À≈—ß‰¥â√—∫Õÿª°√≥å™à«¬‡À≈◊Õ ·∫àß‡ªìπ

√–¥—∫∑’Ë 1 ™à«¬‡À≈◊Õµ—«‡Õß„π°“√ª√–°Õ∫°‘®«—µ√À≈—°
„π™’«‘µª√–®”«—π‰¡à‰¥â‡≈¬ À√◊Õ‰¥âπâÕ¬¡“° ·≈–µâÕß°“√™à«¬
‡À≈◊ÕÕ¬à“ß¡“°

√–¥—∫∑’Ë 2 ™à«¬‡À≈◊Õµ—«‡Õß„π°“√ª√–°Õ∫°‘®«—µ√À≈—°
„π™’«‘µª√–®”«—π‰¥â∫â“ß µâÕß°“√™à«¬‡À≈◊Õ§àÕπ¢â“ß¡“°

√–¥—∫∑’Ë 3 ™à«¬‡À≈◊Õµ—«‡Õß„π°“√ª√–°Õ∫°‘®«—µ√
À≈—°„π™’«‘µª√–®”«—π‰¥â¡“° Õ“®µâÕß°“√§π§Õ¬·π–π” À√◊Õ
§Õ¬√–«—ßÕ¬Ÿà¥â“π¢â“ß À√◊Õ„™âÕÿª°√≥å‡§√◊ËÕß™à«¬§πæ‘°“√À√◊Õ
°“√ª√—∫ª√ÿß ‘Ëß¢Õß‡§√◊ËÕß„™âª√–®”µ—« ·µà‰¡à “¡“√∂ÕÕ°
πÕ°∫â“π »÷°…“‡≈à“‡√’¬π ª√–°Õ∫Õ“™’æ À√◊Õ‡¢â“ —ß§¡‰¥â¥â«¬
µπ‡Õß ·¡â„π ‘Ëß·«¥≈âÕ¡∑’Ë‡Õ◊ÈÕÕ”π«¬µàÕ§πæ‘°“√

√–¥—∫∑’Ë 4 ™à«¬‡À≈◊Õµ—«‡Õß„π°“√ª√–°Õ∫°‘®«—µ√
À≈—°„π™’«‘µª√–®”«—π‰¥â‡Õß Õ“®„™âÕÿª°√≥å‡§√◊ËÕß™à«¬§π
æ‘°“√ À√◊Õ°“√ª√—∫ª√ÿß ‘Ëß¢Õß‡§√◊ËÕß„™âª√–®”µ—« “¡“√∂
ÕÕ°πÕ°∫â“π »÷°…“‡≈à“‡√’¬π ª√–°Õ∫Õ“™’æ À√◊Õ‡¢â“ —ß§¡
‰¥â¥â«¬µπ‡Õß„π ‘Ëß·«¥≈âÕ¡∑’Ë‡Õ◊ÈÕÕ”π«¬µàÕ§πæ‘°“√

√–¥—∫∑’Ë 5 ™à«¬‡À≈◊Õµπ‡Õß„π°“√ª√–°Õ∫°‘®«—µ√
À≈—°„π™’«‘µª√–®”«—π‰¥â‡Õß Õ“®„™âÕÿª°√≥å‡§√◊ËÕß™à«¬§π
æ‘°“√  À√◊Õ°“√ª√—∫ª√ÿß ‘Ëß¢Õß‡§√◊ËÕß„™âª√–®”µ—«   “¡“√∂
ÕÕ°πÕ°∫â“π »÷°…“‡≈à“‡√’¬π ª√–°Õ∫Õ“™’æÀ√◊Õ‡¢â“ —ß§¡
¥â«¬µπ‡Õß‡¬’Ë¬ß§πª°µ‘

º≈
®”π«πºŸâ¡“√—∫∫√‘°“√∑’Ë¢÷Èπ∑–‡∫’¬π∑—ÈßÀ¡¥ 557 √“¬

æ∫«à“ Õ“¬ÿµË” ÿ¥ 3 ªï Õ“¬ÿ Ÿß ÿ¥ 100 ªï Õ“¬ÿ‡©≈’Ë¬ 56.2 ªï
(SD = 15.3)

¿Ÿ¡‘≈”‡π“ºŸâ¡“√—∫∫√‘°“√∑’Ë¢÷Èπ∑–‡∫’¬πµ√«®„π®—ßÀ«—¥
æ—ßß“¡’ 8 Õ”‡¿Õ ‡ªìπÕ”‡¿Õ‡¡◊Õß 45.2% Õ”‡¿Õ

∑â“¬‡À¡◊Õß 18.7% Õ”‡¿Õµ–°—Ë«∑ÿàß 12.4% Õ◊ËπÊ
(Õ”‡¿Õ‡°“–¬“«, Õ”‡¿Õ∑—∫ªÿ¥, Õ”‡¿Õµ–°—Ë«ªÉ“, Õ”‡¿Õ°–ªß,
Õ”‡¿Õ§ÿ√–∫ÿ√’) 19.9% ·≈–®—ßÀ«—¥Õ◊ËπÊ (°√–∫’Ë,  ÿ√“…Ø√å
∏“π’, π§√»√’∏√√¡√“™) 3.8%

ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å “¬µ“‡≈◊Õπ√“ß·≈–µ“∫Õ¥ 48 √“¬

Classification of low vision

Table 2.  WHO Technical Report Series, No 518,19732 (LV = Low vision)

VA Range Disability Estimate

Near Normal vision
Normal
Near Normal
Moderate LV
Severe LV
Profound LV
near blindness
Total blindness

20/12 - 20/25
20/30 - 20/60
20/80 - 20/160
20/200 - 20/400
20/500 - 20/1000
CF 2 TO HM
PJ to NLP

Normal reading performance
Normal performance, shorter reading distance
Near-Normal performance with magnifiers, other aids
Slower than normal, with aids
Limited reading with aids, orientation/mobility problems
Vision unreliable
No vision

near blindness

low vision (LV)
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√–¥—∫ “¬µ“¢â“ß∑’Ë¥’°àÕπ„™â‡§√◊ËÕß™à«¬ “¬µ“„π√–¬–‰°≈  à«π„À≠àÕ¬Ÿà„π™à«ß√–¥—∫ 4 ®“°™à«ß 20/200-20/60
√âÕ¬≈– 56.25 ¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë 4

Age (Years)

Table 3.  Age and Sex Distribution

Sex Total

Male Female Number (%)

1-15
16-30
31-45
46-60
>60
Total

2
3
5
6
5
21

3
4
5
7
8
27

5 (10.42%)
7 (14.59%)

10 (20.83%)
13 (27.08%)
13 (27.08%)
48 (100%)

1
2
3
4

Table 4.  Distant visual acuity before using visual aids

Distant visual Acuity be-
fore using visual aids

PL-1/200
2/200-4/200
5/200-15/200
20/200-20/60

Total

1 (2.08)
8 (16.67)

12 (25)
27 (56.25)
48 (100)

Table 5.  Near visual acuity before using visual aids

Near visual Acuity
before using visual aids

> 20/60 - 20/20
> 20/200 - 20/60
> 20/400 - 20/200
> 20/800 - 20/400

Total

6 (12.5)
25 (52.09)
7 (14.58)

10 (20.83)
48 (100.0)

Level Number (%) Number (%)

Table 6.  Causes of Low Vision and Blindness

Diseases

1. Cataract
2. Retinal disease (Total)

- Diabetic retinopathy
- Age related macular degeneration
- Retinopathy of prematurity

3. Optic nerve disease (Total)
- Optic atrophy
- Optic neuritis
- Traumatic optic neuropathy

4. Complicated cataract
5. Glaucoma
6. Corneal opacity
7. Congenital nystagmus
8. Amblyopia
9. Cortical blindness

Total

Number (%)

29 (60.43%)
5 (10.42%)

3
1
1

4 (8.33%)
2
1
1

1 (2.08)
4 (8.33%)
2 (4.17%)
1 (2.08)
1 (2.08)
1 (2.08)

48 (100%)
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®“°¢âÕ¡Ÿ≈æ∫«à“ ºŸâªÉ«¬¡’ “¬µ“À≈—ß„™â‡§√◊ËÕß™à«¬
 “¬µ“„π√–¬–‰°≈ ·≈–√–¬–„°≈â¥’¢÷Èπ À√◊Õ¥’¢÷Èπ°«à“ 20/50
‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 100 ·≈–„π√–¬–„°≈â°àÕπ„™â‡§√◊ËÕß™à«¬ “¬µ“
√–¥—∫ “¬µ“¥’°«à“ 20/50 ®“° 6 §π ‡ªìπ 22 §π À≈—ß®“°
„™â‡§√◊ËÕß™à«¬ “¬µ“·≈â«µ“¡≈”¥—∫

ºŸâªÉ«¬ “¬µ“‡≈◊Õπ√“ß∑—ÈßÀ¡¥ 48 √“¬ ‡ªìπµâÕ°√–®°
∑’Ë “¡“√∂ºà“µ—¥·°â ‰¢‰¥â 29 √“¬ Õ’° 19 √“¬∑’Ë¡’ “‡ÀµÿÕ◊Ëπ
‰¥âÕÕ°‡Õ° “√√—∫√Õß “¬µ“æ‘°“√ 5 √“¬ ¡’‡Õ° “√√—∫√Õß
 “¬µ“æ‘°“√·≈â« 10 √“¬ ‰¡àµâÕß°“√‡Õ° “√√—∫√Õß “¬µ“
æ‘°“√ 3 √“¬ ·≈–Õ’° 1 √“¬‡ªìπ§π∑’Ë‡°‘¥„π‡¡◊Õß‰∑¬ ·µà
∫‘¥“ - ¡“√¥“‰¡à‰¥â·®âß‡°‘¥

ºŸâ¡’‡Õ° “√√—∫√Õß§«“¡æ‘°“√·≈â« 10 √“¬ ‡ªìπ§«“¡
æ‘°“√∑“ß°“√¡Õß‡ÀÁπ 5 √“¬ ∑“ß°“√‰¥â¬‘π 4 √“¬ ∑“ß°“¬-
‡§≈◊ËÕπ‰À« 1 √“¬ ∑“ß µ‘ªí≠≠“ 3 √“¬  ∑“ß®‘µ„® 1 √“¬
·≈–æŸ¥‰¡à‰¥â („∫â) 2 √“¬ ®“°¢âÕ¡Ÿ≈¥—ß°≈à“« æ∫«à“ ∫“ß§π

‡ªìπºŸâæ‘°“√´È”´âÕπ ·≈–æ∫«à“ §«“¡æ‘°“√∑“ßµ“®–æ∫√à«¡
°—∫§«“¡æ‘°“√∑“ß°“√‰¥â¬‘π¡“°∑’Ë ÿ¥

πÕ°®“°π’È ‚§√ß°“√∫Ÿ√≥“°“√°√¡°“√·æ∑¬å Ÿà
ª√–™“™π¬—ß„Àâ∫√‘°“√µ√«®ºŸâªÉ«¬∑—Ë«‰ª∑’Ë‰¡à‡¢â“‡°≥±å¢Õß
 “¬µ“‡≈◊Õπ√“ß ·≈–µ“∫Õ¥Õ’° 101 √“¬ ‚¥¬‡ªìπµâÕ°√–®°
33 √“¬, µâÕÀ‘π 6 √“¬, µâÕ‡π◊ÈÕ 6 √“¬, ‚√§®Õª√– “∑µ“
18 √“¬, ‚√§°√–®°µ“ 3 √“¬, ‚√§Õ◊ËπÊ (‡™àπ ‚√§¢Õß¢—È«
ª√– “∑µ“, ‚√§µ“¢’È‡°’¬®, ‚√§∑“ß√–∫∫ª√– “∑∑’Ë¡’º≈µàÕ
√–¥—∫ “¬µ“ œ≈œ) 11 √“¬ ·≈–ºŸâ¡’ “¬µ“º‘¥ª°µ‘ ‡™àπ
 “¬µ“ —Èπ,  “¬µ“¬“«,  “¬µ“‡Õ’¬ß,  “¬µ“ºŸâ ŸßÕ“¬ÿ ∑’Ë
 “¡“√∂·°â ‰¢‰¥â¥â«¬·«àπµ“Õ’° 24 √“¬µ“¡≈”¥—∫

«‘®“√≥å
®“°°“√ ”√«® ¿“«– “¬µ“‡≈◊Õπ√“ß §√—Èß≈à“ ÿ¥ (§√—Èß

∑’Ë 3 æ.». 2537-2538)4 µâÕ°√–®°‡ªìπ “‡ÀµÿÕ—π¥—∫·√°

‡§√◊ËÕß™à«¬ “¬µ“∑’Ë„Àâ·°àºŸâªÉ«¬¡“°∑’Ë ÿ¥ §◊Õ ·«àπ¢¬“¬·∫∫¡◊Õ∂÷Õ √âÕ¬≈– 50 √Õß≈ß¡“‡ªìπ·«àπµ“ √âÕ¬≈– 45.83 ¥—ßµ“√“ß∑’Ë 7

Table 7.  Types of Visual Aids used

Types of Visual Aids used

At near
Spectacles
Handheld Magnifier

Handheld Magnifier with light illumination
Handheld Magnifier without light illumination

At distance
Telescope

Total

Total (%)

22 (45.83)

14 (29.17)
10 (20.83)

2 (4.17)
48 (100)

Table 8.  Distant and near visual acuity after using visual aids

visual acuity

20/20
20/30
20/40
20/50
20/70
<20/100
Total

At distance

-
-
-
1
1

2

At near

-
1
21
19
4
1
46
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¢Õß “¬µ“‡≈◊Õπ√“ß ·¡â«à“‚√§µâÕ°√–®°®“°§«“¡™√“‡ªìπ
‚√§∑’Ë‰¡à “¡“√∂ªÑÕß°—π‰¥â ·µà°“√ºà“µ—¥µâÕ°√–®°¡’º≈≈—æ∏å
∑’Ë¥’¡“° ‡π◊ËÕß®“°¡’‡≈π å·°â«µ“‡∑’¬¡ ·≈–®“°°“√ ”√«®
§√—Èßπ’È “‡Àµÿ¢Õß “¬µ“‡≈◊Õπ√“ß∑’Ë‡°‘¥¢÷Èπ ‡™àπ µâÕ°√–®°
µâÕÀ‘π ‚√§‡∫“À«“π¢÷Èπ®Õª√– “∑µ“ À√◊Õ‚√§  Retinopathy
of prematurity œ≈œ  “¡“√∂∑’Ë®–√—°…“ ·≈–™–≈Õ§«“¡
æ‘°“√∑’Ë®–‡°‘¥¢÷Èπ‰¥â∂â“‰¥â√—∫°“√«‘π‘®©—¬µ—Èß·µà√–¬–·√°‡√‘Ë¡
·≈–√—°…“Õ¬à“ßµàÕ‡π◊ËÕß À√◊Õ‰¥â√—∫°“√Ω“°§√√¿å  °“√¥Ÿ·≈
√–À«à“ß°“√§≈Õ¥∑’Ë¥’ ·≈–°“√‡ΩÑ“√–«—ß¥Ÿ·≈®Õª√– “∑µ“
‡ªìπ√–¬–Ê ‡ªìπµâπ5 „πµà“ßª√–‡∑»®—¥ºŸâæ‘°“√∑“ß°“√¡Õß
‡ÀÁπ√à«¡°—∫ÀŸÀπ«°Õ¬Ÿà„π°≈ÿà¡ sensory impairment6 ´÷Ëß®–
¡’°“√¢÷Èπ∑–‡∫’¬πºŸâæ‘°“√ ‡π◊ËÕß®“° ºŸâæ‘°“√´È”´âÕπª√–‡¿∑
π’Èæ∫®”π«ππâÕ¬ ®”‡ªìπµâÕß‰¥â√—∫°“√™à«¬‡À≈◊Õ¡“°∑“ß¥â“π
°“√µ‘¥µàÕ, °“√‡§≈◊ËÕπ‰À«, °“√‰¥â√—∫¢à“« “√ (°“√‡√’¬π√Ÿâ)
µàÕ ‘Ëß·«¥≈âÕ¡

ºŸâæ‘°“√∫“ß§πÕ“®¡’§«“¡æ‘°“√∑“ß°“√¡Õß‡ÀÁπ¡“°
°«à“°“√‰¥â¬‘π °“√øóôπøŸ ¡√√∂¿“æ®–™à«¬„Àâ°“√¡Õß‡ÀÁπ
·≈–°“√‰¥â¬‘π∑’Ë‡À≈◊ÕÕ¬Ÿà “¡“√∂„™âª√–‚¬™πå‰¥â Ÿß ÿ¥ ®÷ß§«√
¡’∫ÿ§≈“°√∑“ß¥â“π°“√·æ∑¬å °“√»÷°…“ π—° —ß§¡ ß‡§√“–Àå
·≈–π—°°“¬¿“æ∫”∫—¥∫Ÿ√≥“°“√ß“π°“√øóôπøŸ ¡√√∂¿“æ
√à«¡°—π

´÷Ëß “‡Àµÿ à«π„À≠à‡°‘¥®“°¿“«–‡®Á∫ªÉ«¬, Õÿ∫—µ‘‡Àµÿ
®“°°“√§¡π“§¡, Õÿ∫—µ‘‡Àµÿ®“°°“√∑”ß“π ·≈–°√√¡æ—π∏ÿå
µ“¡≈”¥—∫ ®÷ß “¡“√∂π”¡“«‘‡§√“–Àå‡æ◊ËÕ°“√«“ß·ºπæ—≤π“
§ÿ≥¿“æ™’«‘µ§πæ‘°“√‰¥â¥—ßπ’È

1. ¥â“π°“√·°â‰¢
∫ÿ§≈“°√∑“ß°“√·æ∑¬å§«√¡’∫∑∫“∑„π°“√„Àâ°“√

«‘π‘®©—¬ ·≈–√—°…“‚√§µ—Èß·µà„π√–¬–·√°‡æ◊ËÕ≈¥§«“¡æ‘°“√
∑’ËÀ≈ß‡À≈◊Õ„ÀâπâÕ¬∑’Ë ÿ¥ §«√¡’°“√®—¥Õ∫√¡∫ÿ§≈“°√µà“ßÊ „Àâ
¡’»—°¬¿“æ„π°“√øóôπøŸ ¡√√∂¿“æºŸâæ‘°“√Õ¬à“ß‡ªìπ√–∫∫
æ√âÕ¡°—∫°“√·π–π” °“√„Àâ§«“¡√Ÿâ °“√„Àâ§”ª√÷°…“·°à
ºŸâæ‘°“√ ·≈–≠“µ‘∑’Ë‡°’Ë¬«¢âÕß µ≈Õ¥®π°“√ àß‡ √‘¡∑—Èß¿“§√—∞
·≈–¿“§‡Õ°™π„Àâ‡¢â“¡“¡’ à«π√à«¡‡æ◊ËÕ„ÀâºŸâæ‘°“√ “¡“√∂
‰¥â√—∫°“√∫√‘°“√Õ¬à“ß∑—Ë«∂÷ß ‰¥â·°à

- °“√™à«¬‡À≈◊Õµπ‡Õß8,9 ¡ÿàß‡πâπ°“√™à«¬µ—«‡Õß
„π™’«‘µª√–®”«—π ‡™àπ °“√·µàßµ—« °“√√—∫ª√–∑“πÕ“À“√ œ≈œ
‡æ◊ËÕ‰¡à‡ªìπ¿“√–µàÕ§√Õ∫§√—« øóôπøŸ ·≈–‡µ√’¬¡§«“¡æ√âÕ¡
„Àâ¡’æ—≤π“°“√∑’Ë¥’¢÷Èπ  “¡“√∂Õ¬Ÿà√à«¡„π —ß§¡‰¥âÕ¬à“ß¡’
§«“¡ ÿ¢  —ß§¡¬Õ¡√—∫§πæ‘°“√‰¥â¡“°¢÷Èπ ºŸâª°§√Õß°Á¡’§«“¡
 ÿ¢¥Ÿ·≈≈Ÿ°À≈“π¥â«¬§«“¡√—°§«“¡Õ∫Õÿàπ

- °“√ ◊ËÕ “√ ‡æ◊ËÕΩñ°∑—°…–„π°“√ ◊ËÕ “√°—∫ºŸâÕ◊Ëπ
- °“√øóôπøŸ ¡√√∂¿“æ∑“ß°“¬·≈–°“√‡§≈◊ËÕπ

‰À« ¡ÿàß‡πâπ∑—Èß°“√„™â°≈â“¡‡π◊ÈÕ„À≠à ·≈–°≈â“¡‡π◊ÈÕ‡≈Á°„Àâ
ª√–°Õ∫™’«‘µª√–®”«—π‰¥â‡√Á«¢÷Èπ

- °“√»÷°…“ ·π–π”Õÿª°√≥å™à«¬‡À≈◊Õ°“√¡Õß
‡ÀÁπ ·≈–Õÿª°√≥å§Õ¡æ‘«‡µÕ√å (Hardware ·≈– Software)

- °“√ª√—∫æƒµ‘°√√¡ ‚¥¬‡©æ“–„πºŸâ∑’Ë¡’§«“¡
∫°æ√àÕß¢—Èπ√ÿπ·√ß´÷ËßÕ“®¡’æƒµ‘°√√¡‰¡à‡À¡“– ¡ ¥—ßπ—Èπ°“√
®—¥°“√»÷°…“§«√¡ÿàß¢®—¥ À√◊Õ∫√√‡∑“æƒµ‘°√√¡∑’Ë‰¡àæ÷ß
ª√– ß§å √à«¡°—∫°“√øóôπøŸ∑“ß®‘µ„®

- æ—≤π“°“√∑“ß —ß§¡ ¡ÿàß‡πâπ„Àâ¡’§«“¡ “¡“√∂
·≈–∑—°…– ‡æ◊ËÕ„Àâª√—∫µ—«Õ¬Ÿà„π —ß§¡ ·°â ‰¢ªí≠À“‡©æ“–Àπâ“
√«¡°≈ÿà¡°‘®°√√¡∑“ß —ß§¡ ¡’°“√ª√÷°…“À“√◊Õ√à«¡°—π√–À«à“ß
≠“µ‘ ºŸâª°§√Õß §√Ÿ ·≈–ºŸâ‡°’Ë¬«¢âÕß„π°“√Ωñ°∑—°…– ∑ÿ°Ê ¥â“π

- °“√ª√–°Õ∫Õ“™’æ ·≈–«“ß·ºπ·°â ‰¢µàÕ‰ª
‡ªìπ¢âÕ¡Ÿ≈‡æ◊ËÕ°“√ª√– “π»Ÿπ¬åæ—≤π“Ωï¡◊Õ·√ßß“π®—ßÀ«—¥
 ”π—°ß“π®—¥À“ß“π®—ßÀ«—¥„π°“√·π–π”·µà≈–ß“π ·≈–
°“√Ωñ°Õ∫√¡„Àâ§«“¡√Ÿâ°àÕπ¢Õ√—∫ ‘∑∏‘ª√–‚¬™πå„π¥â“π°“√
°Ÿâ¬◊¡‡ß‘π‡æ◊ËÕª√–°Õ∫Õ“™’æ

2. ¥â“π°“√ªÑÕß°—π
- °“√„Àâ§«“¡√Ÿâ„π¥â“π°“√¥Ÿ·≈ ÿ¢¿“æ
- °“√√—°…“§«“¡ª≈Õ¥¿—¬„π°“√∑”ß“π¢Õß

 ∂“πª√–°Õ∫°“√ ‡ªìπ¢âÕ¡Ÿ≈‡æ◊ËÕ°“√ª√– “πß“π°—∫ ”π—°
ß“π «— ¥‘°“√ ·≈–§ÿâ¡§√Õß·√ßß“π®—ßÀ«—¥

- °“√√≥√ß§å‡°’Ë¬«°—∫«‘π—¬®√“®√ ‡ªìπ¢âÕ¡Ÿ≈‡æ◊ËÕ
°“√ª√– “π°—∫ ∂“π’µ”√«®„π∑âÕß∑’Ëµà“ßÊ  ”π—°ß“π¢π àß
®—ßÀ«—¥ ·≈–·¢«ß°“√∑“ß®—ßÀ«—¥„π°“√ªÑÕß°—π·°â ‰¢ªí≠À“

®“° ∂‘µ‘®¥∑–‡∫’¬π§πæ‘°“√®”·π°µ“¡ª√–‡¿∑§«“¡æ‘°“√ (µ—Èß·µà«—π∑’Ë 1 æƒ»®‘°“¬π 2537 ∂÷ß 31 æƒ…¿“§¡ 2547)7

∑“ß°“√‡ÀÁπ

38,946

∑“ß°“√‰¥â¬‘π

54,873

∑“ß®‘µ„®

8,777

∑“ß°“¬

180,020

∑“ß µ‘ªí≠≠“

50,982

æ‘°“√´È”´âÕπ

36,556

‰¡à√–∫ÿ§«“¡æ‘°“√

5,077

√«¡

375,231
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 √ÿª
°“√¡Õß‡ÀÁπ ‡ªìπ°“√√—∫√Ÿâ∑’Ë ”§—≠¢Õß§π‡√“‡æ◊ËÕ∑’Ë®–

‰¥â√—∫¢à“« “√§«“¡‡ªìπ‰ªµà“ßÊ ∑’Ë‡°‘¥¢÷Èπ ∑—Èß¬—ß‡ªìπÕ«—¬«–∑’Ë
 –∑âÕπ ÿ¢¿“æ∑—Ë«‰ª¢Õß‡√“¥â«¬ °“√µ√«® ÿ¢¿“æµ“‡ªìπ
√–¬–Ê ®–™à«¬„Àâ∑√“∫∂÷ß‚√§µ“ µ—Èß·µà√–¬–·√°‡√‘Ë¡ ‡™àπ
µâÕ°√–®° µâÕÀ‘π ‡∫“À«“π‡¢â“®Õª√– “∑µ“ œ≈œ ´÷Ëß·ª√
‰ªµ“¡æ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ

°“√µ√«® ÿ¢¿“æµ“ª√–®”ªï¬‘Ëß‡ªìπ ‘Ëß ”§—≠¡“°„π
‡¥Á°∑’Ë‡ªìπ«—¬∑’ËµâÕß°“√°“√‡√’¬π√Ÿâ

°“√¡Õß‡ÀÁπ∑’Ë™—¥‡®π‡ªìπªí®®—¬∑’Ë ”§—≠„π°“√æ—≤π“

‡Õ° “√Õâ“ßÕ‘ß
1. ‡Õ° “√√—∫√Õß§«“¡æ‘°“√ µ“¡·π∫∑â“¬°Æ°√–∑√«ß ©∫—∫∑’Ë 2 ÕÕ°

µ“¡§«“¡„πæ√–√“™∫—≠≠—µ‘ °“√øóôπøŸ ¡√√∂¿“æ§πæ‘°“√ æ.». 2534

2. ICD-10-TM çTabular List Of Diseasesé Volume1 of the Inter-
national Classification of Diseases and Related Health Prob-
lems, 10th Revision, Thai Modification (ICD-10-TM ):210

3. Fonda G. Management of the patient with subnormal vision,
2 nd ed.St Louise.,V.Mosby,1970 (1-11:196-197)

4.  ¡™—¬ «ß»å‡«™ «— ¥‘Ï. The third national survey of blindness
and its major cause in Thailand 1994. ≈”ª“ß; °‘®‡ √’°“√æ‘¡æå;
2540

5. OECD : Aging in OECD countries. A critical policy challenge.
Social Policy Study, Paris 1997.

6. WWW.Deafblind International.org.uk. Guidelines on Best  Prac-
tice for Service Provision to Deafblind People.

7.  ”π—° àß‡ √‘¡·≈–æ‘∑—°…å§πæ‘°“√  ”π—°ß“π àß‡ √‘¡ «— ¥‘¿“æ·≈–
æ‘∑—°…å‡¥Á° ‡¬“«™π ºŸâ¥âÕ¬‚Õ°“  §πæ‘°“√·≈–ºŸâ ŸßÕ“¬ÿ √«∫√«¡®“°
√“¬ß“πº≈°“√¥”‡π‘πß“π¢Õß ”π—°œ ·≈– ”π—°ß“πæ—≤π“ —ß§¡·≈–
 «— ¥‘°“√®—ßÀ«—¥ ®“° www.nectec.or.th/atc/webaccess/doc/
Intro_Webaccessibility.doc .

8.  ”π—°ß“π àß‡ √‘¡ «— ¥‘¿“æ·≈–æ‘∑—°…å‡¥Á° ‡¬“«™π ºŸâ¥âÕ¬‚Õ°“  §π
æ‘°“√ ·≈–ºŸâ ŸßÕ“¬ÿ °√–∑√«ß°“√æ—≤π“ —ß§¡·≈–§«“¡¡—Ëπ§ß¢Õß
¡πÿ…¬å ç§«“¡æ‘°“√∑“ß°“√‡ÀÁπ  “‡Àµÿ °“√ªÑÕß°—π ·≈–°“√¥Ÿ·≈ ç
WWW.Oppd.opp.go.th

9.  ¡“§¡§πµ“∫Õ¥·Ààßª√–‡∑»‰∑¬ ç§”·π–π”‡°’Ë¬«°—∫§πµ“∫Õ¥ûû
WWW.Tab.or.th

°“√¡Õß‡ÀÁπ ·≈–°“√‡√’¬π√Ÿâ∑’Ë®”‡ªìπ ∂â“‰¡à‰¥â√—∫°“√·°â ‰¢
®–∑”„Àâ‡°‘¥ “¬µ“¢’È‡°’¬®∑’Ë®–∑”„Àâ ‰¡à “¡“√∂∑”„Àâ°“√¡Õß
‡ÀÁπ¥’¢÷Èπ‰¥âÀ“°‰¡à‰¥â√—∫°“√√—°…“·°â ‰¢·µà‡π‘ËπÊ

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫æ√–§ÿ≥ π“¬·æ∑¬å ª“π‡πµ√ ª“ßæÿ≤‘æß»å

ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈‡¡µµ“ª√–™“√—°…å («—¥‰√à¢‘ß) ®—°…ÿ
·æ∑¬å æ¬“∫“≈ ·≈–∫ÿ§≈“°√°“√·æ∑¬å∑ÿ°∑à“π´÷Ëß¡’¿“√°‘®
À≈—°„π°“√∫√‘À“√ ·≈–„Àâ∫√‘°“√√—°…“ºŸâªÉ«¬®π∑”„Àâ°“√
»÷°…“§√—Èßπ’È‡ √Á® ¡∫Ÿ√≥å
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Abstract

From the survey of the çScreening, Visual rehabilitation and Health Promotion of Integrated Govern-
ment Service to People Projecté in Phang Nga Province by the Mettapracharak (Watraikhing) hospital during
18-19 December 2006, there were 557 patients. 48 patients (8.62%) were low vision and blindness.The most
common cause of the low vision and blindness is cataract, 29 patients (60.42%). The second one is the
retinal disease (5 patients, 10.42%). Diabetic retinopathy is the most common cause of the retinal disease.
Hearing disability is the most common coincidence with visual disability. Blindness and low vision registra-
tion, visual rehabilitation, the visual efficiency after prescribing visual aids and health education promote
health status and improve the quality of life eg. the way of living, education and socioeconomic problems.
Surveillance and prevention are the keys to decrease the low vision and blindness status. Thai J Ophthalmol
2006 ; July-December 20(2) : 147-154.

Keywords: visual rehabilitation, Integrated Government Service to People Project, Phang Nga Province

Process and Outcomes of Screening, Visual
rehabilitation and Health Promotion of
çIntegrated Government Service to People
Projecté in Phang Nga Province

Penpimol Yingyong, M.D.*

* Department of Ophthalmology in Mettapracharak (Watraikhing) hospital
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* ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“ 90110

°“√∑”π“¬§à“ “¬µ“¿“¬À≈—ß°“√ ≈“¬µâÕ
°√–®°·≈–„ à‡≈π å·°â«µ“‡∑’¬¡„π‚√ßæ¬“∫“≈
 ß¢≈“π§√‘π∑√å
™—¬»‘√‘  ®”‡√‘≠¥“√“√—»¡’, æ.∫.*
Õ√ “  ÀàÕ√—µπ“‡√◊Õß, æ.∫.*
ª√‘≠¥“  ‡ ’¬ß„À≠à, «∑.∫. (æ¬“∫“≈·≈–º¥ÿß§√√¿å)*

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§«“¡‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“®√‘ß¢ÕßºŸâªÉ«¬‚√§µâÕ°√–®° ¿“¬À≈—ß‡¢â“√—∫ °“√ºà“µ—¥ ≈“¬µâÕ°√–®°
·≈–„ à‡≈π å·°â«µ“‡∑’¬¡‡ª√’¬∫‡∑’¬∫°—∫§à“ “¬µ“ §“¥§–‡π°àÕπºà“µ—¥‚¥¬„™â Ÿµ√§”π«≥ SRK-II

√–‡∫’¬∫«‘∏’°“√«‘®—¬: prospective descriptive study

«‘∏’°“√: ‡°Á∫¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§µâÕ°√–®°®”π«π 84 √“¬ ∑’Ë‡¢â“√—∫°“√ºà“µ—¥ ≈“¬µâÕ°√–®°¥â«¬«‘∏’ Phacoemulsification ·≈–
„ à‡≈π å·°â«µ“‡∑’¬¡∑’Ë‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å µ—Èß·µà«—π∑’Ë 1 °—π¬“¬π 2547 ∂÷ß 31 ∏—π«“§¡ 2547 ‚¥¬§à“§«“¡‡∫’Ë¬ß
‡∫π¢Õß§à“ “¬µ“∑’ËµâÕß°“√»÷°…“ ‰¥â®“°°“√‡ª√’¬∫‡∑’¬∫§à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥∑’Ë‰¥â®“° Ÿµ√§”π«≥ SRK-II °—∫§à“
 “¬µ“®√‘ß¢ÕßºŸâªÉ«¬∑’Ë 4  —ª¥“ÀåÀ≈—ßºà“µ—¥

º≈°“√»÷°…“: ºŸâªÉ«¬ 84 √“¬ ‡ªìπ™“¬ 37 √“¬ §‘¥‡ªìπ√âÕ¬≈– 44.05 À≠‘ß 47 √“¬ §‘¥‡ªìπ√âÕ¬≈– 55.95 ¡’Õ“¬ÿµ—Èß·µà 38-
83 ªï (§à“‡©≈’Ë¬ 66.79 + 9.24 ªï) ‰¥â√—∫°“√ºà“µ—¥µ“¢«“ 47 µ“ §‘¥‡ªìπ√âÕ¬≈– 55.95 µ“´â“¬ 37 µ“ §‘¥‡ªìπ√âÕ¬≈– 44.05
√–¥—∫°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥ (pre-op VA) ‡∑à“°—∫ 0.4 - 1 log unit (§à“‡©≈’Ë¬ 0.79 + 0.23 log unit) ·≈–À≈—ßºà“µ—¥ (post-
op VA) ‡∑à“°—∫ 0 - 0.4 log unit (§à“‡©≈’Ë¬ 0.08 + 0.10 log unit) §à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥ (pre-op target
refraction) ‡∑à“°—∫ -0.02 D. ∂÷ß -1.14 D. (§à“‡©≈’Ë¬ -0.45 + 0.25 D.) ·≈–§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥ (post-op refraction)
‡∑à“°—∫ -1.6 D ∂÷ß +0.75 D. (§à“‡©≈’Ë¬ -0.47 + 0.38 D.) §‘¥‡ªìπ§à“ —¡ª√– ‘∑∏å¢Õß “¬µ“§“¥§–‡π (coefficient of target
refraction) ‡∑à“°—∫ 1.01 (§à“§«“¡‡™◊ËÕ¡—Ëπ 0.88-1.14) ·≈–¡’§à“§«“¡‡∫’Ë¬ß‡∫π‡∑à“°—∫ -1.04 D. ∂÷ß +1.20 D. §‘¥‡ªìπ§à“
‡©≈’Ë¬¢Õß§à“§«“¡‡∫’Ë¬ß‡∫π‡∑à“°—∫ 0.02 + 0.31 D (sd2 0.11)

 √ÿª: º≈°“√∑”π“¬§à“ “¬µ“¿“¬À≈—ß°“√ ≈“¬µâÕ°√–®°·≈–„ à‡≈π å·°â«µ“∑’¬¡‚¥¬„™â Ÿµ√ SRK-II „πºŸâªÉ«¬∑’Ë¡’§«“¡¬“«
≈Ÿ°µ“ª°µ‘ §◊Õ 22-24.5 ¡‘≈≈‘‡¡µ√ ¡’§«“¡·¡àπ¬” Ÿß¡“° ‚¥¬¡’§à“ —¡ª√– ‘∑∏å¢Õß§à“ “¬µ“§“¥§–‡π‡∑à“°—∫ 1.01 (§à“
§«“¡‡™◊ËÕ¡—Ëπ 0.88-1.14) ºŸâªÉ«¬√âÕ¬≈– 100 ·≈–√âÕ¬≈– 95.24 ¡’§«“¡‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“®√‘ß®“°§à“ “¬µ“§“¥§–‡π
‰¡à‡°‘π +1.0 D.·≈– +0.5 D. µ“¡≈”¥—∫ §‘¥‡ªìπ§à“‡©≈’Ë¬¢Õß§«“¡‡∫’Ë¬ß‡∫π‡∑à“°—∫ -0.02 + 0.31 D. ·≈–§à“§«“¡º—πº«π
‡∑à“°—∫ 0.11  ®—°…ÿ‡«™ “√ 2549; °√°Æ“§¡-∏—π«“§¡ 20(2): 155-162.

‰¥â√—∫√“ß«—≈™π–‡≈‘» ¢Õß°“√ª√–°«¥º≈ß“π·æ∑¬åª√–®”∫â“π®—°…ÿ«‘∑¬“ √“™«‘∑¬“≈—¬®—°…ÿ·æ∑¬å·Ààßª√–‡∑»‰∑¬
23-24 æƒ»®‘°“¬π 2549 ≥.Õ“§“√‡©≈‘¡æ√–∫“√¡’ 50 ªï ´Õ¬»Ÿπ¬å«‘®—¬ °√ÿß‡∑æœ

Original Article/π‘æπ∏åµâπ©∫—∫
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∫∑π”
„πªí®®ÿ∫—π∂÷ß·¡â«‘∑¬“°“√∑“ß¥â“π®—°…ÿ«‘∑¬“®–°â“«

Àπâ“‰ªÕ¬à“ß¡“°·µà‚√§µâÕ°√–®°°Á¬—ß§ß‡ªìπ‚√§∑’Ë¡’§«“¡
 ”§—≠·≈–æ∫‰¥â∫àÕ¬„πª√–™“°√∑—Ë«‰ª ¥—ß‡™àπ„πª√–‡∑»
 À√—∞Õ‡¡√‘°“¡’ª√–™“™π∑’ËÕ“¬ÿ¡“°°«à“ 40 ªï‡ªìπµâÕ
°√–®°¡“°∂÷ß 20.5 ≈â“π§π §‘¥‡ªìπ√âÕ¬≈– 17.21 ·≈–®“°
¢âÕ¡Ÿ≈¢ÕßÕß§å°“√Õπ“¡—¬‚≈° (WHO) ‚√§µâÕ°√–®°‡ªìπ
 “‡ÀµÿÀ≈—°¢Õß°“√ Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√¡Õß‡ÀÁπ¢Õß
ª√–™“°√¡“°°«à“ 17 ≈â“π§π∑—Ë«‚≈°·≈–§“¥«à“Õ“®‡æ‘Ë¡‡ªìπ
40 ≈â“π§π„πªïæÿ∑∏»—°√“™ 25632

®“°‡Àµÿº≈¥—ß°≈à“«°“√ºà“µ—¥µâÕ°√–®°®÷ß¡’§«“¡
 ”§—≠Õ¬à“ß¡“°‡æ√“–∂◊Õ‡ªìπ«‘∏’°“√√—°…“‡æ’¬ß«‘∏’‡¥’¬«„π
ªí®®ÿ∫—π∑’Ë‰¥â√—∫°“√¬Õ¡√—∫Õ¬à“ß·æ√àÀ≈“¬·≈– “¡“√∂™à«¬„Àâ
ºŸâªÉ«¬°≈—∫¡“¡’√–¥—∫°“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ‰¥â2

ª√–«—µ‘»“ µ√å¢Õß°“√ºà“µ—¥√—°…“‚√§µâÕ°√–®°‡√‘Ë¡
¢÷Èπµ—Èß·µà ¡—¬°àÕπ§√‘ µ°“≈‚¥¬°“√∑” couching proce-
dure3 Õ¬à“ß‡¥’¬«µàÕ¡“®÷ßæ—≤π“¢÷Èπ‚¥¬¡’°“√„ à‡≈π å·°â«µ“
‡∑’¬¡√à«¡¥â«¬ ∑”„Àâ¡’°“√§‘¥§âπ·≈–æ—≤π“ Ÿµ√°“√§”π«≥
§à“‡≈π å·°â«µ“‡∑’¬¡‡æ◊ËÕ„™â∑”π“¬§à“ “¬µ“À≈—ßºà“µ—¥„ à
‡≈π å·°â«µ“‡∑’¬¡„Àâ¡’§«“¡·¡àπ¬”¡“°∑’Ë ÿ¥

„πªï æ.». 2510 Fyodorov ·≈–§≥–4,5 ‡ªìπ°≈ÿà¡·√°
∑’Ë√“¬ß“π Ÿµ√§”π«≥§à“‡≈π å·°â«µ“‡∑’¬¡‡æ◊ËÕ∑”π“¬§à“
 “¬µ“À≈—ßºà“µ—¥„ à‡≈π å·°â«µ“‡∑’¬¡ ‚¥¬„™â§à“§«“¡‚§âß
°√–®°µ“ (keratometry) §à“§«“¡¬“«≈Ÿ°µ“ (axial length)
·≈–§à“§«“¡≈÷°¢Õß™àÕßÀπâ“≈Ÿ°µ“ (anterior chamber
depth) ¡“‡ªìπµ—«·ª√ ”§—≠„π°“√§”π«≥4,5,6

„πªí®®ÿ∫—π¡’°“√§‘¥§âπ·≈–æ—≤π“ Ÿµ√°“√§”π«≥§à“
‡≈π å·°â«µ“‡∑’¬¡¡“°¡“¬ ‡™àπ SRK, SRK-II, SRK-T, S-
SRK, M-SRK, L-SRK, Holladay 1-2, Bink Horst ·≈–
Hoffer Q ‡ªìπµâπ2-7 ·µà≈– Ÿµ√¡’§«“¡·¡àπ¬”„π°“√∑”π“¬
§à“ “¬µ“À≈—ßºà“µ—¥„ à‡≈π å·°â«µ“‡∑’¬¡·µ°µà“ß°—π ¢÷Èπ°—∫
ªí®®—¬À≈“¬Ê Õ¬à“ß ‡™àπ §à“µ—«·ª√∑’Ë·µ°µà“ß°—π °“√«—¥§à“
§«“¡‚§âß°√–®°µ“ §à“§«“¡¬“«¢Õß≈Ÿ°µ“ ™π‘¥·≈–§à“§ß∑’Ë
¢Õß‡≈π å·°â«µ“‡∑’¬¡À√◊Õ·¡â·µàµ—«»—≈¬·æ∑¬å‡Õß4-12

 Ÿµ√ SRK-II (Sanders, Retzlaff and Kraff) ‡ªìπ
 Ÿµ√∑’Ë‰¥â√—∫§«“¡π‘¬¡·≈–¡’§«“¡·¡àπ¬”¡“° ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„π™à«ß§à“§«“¡¬“«¢Õß≈Ÿ°µ“∑’Ëª°µ‘§◊Õ 22-24.5
¡‘≈≈‘‡¡µ√4-12 ¥—ß¡’√“¬ß“π®“°º≈°“√»÷°…“„πµà“ßª√–‡∑»
¡“°¡“¬ ·≈–‡ªìπ Ÿµ√§”π«≥¡“µ√∞“π∑’Ë∑“ß‚√ßæ¬“∫“≈

 ß¢≈“π§√‘π∑√å„™â„π°“√∑”π“¬§à“ “¬µ“¿“¬À≈—ß∑”°“√
ºà“µ—¥„ à‡≈π å·°â«µ“‡∑’¬¡„π™à«ß§à“§«“¡¬“«≈Ÿ°µ“ª°µ‘
·µà„πª√–‡∑»‰∑¬¬—ß‰¡à‡§¬¡’√“¬ß“πº≈°“√∑”π“¬§à“ “¬µ“
À≈—ßºà“µ—¥„ à‡≈π å·°â«µ“‡∑’¬¡„πºŸâªÉ«¬‚√§µâÕ°√–®°‚¥¬
„™â Ÿµ√§”π«≥ SRK-II ¡“°àÕπ °“√«‘®—¬π’È®÷ß¡ÿàß»÷°…“º≈°“√
∑”π“¬§à“ “¬µ“¢ÕßºŸâªÉ«¬‚√§µâÕ°√–®°¿“¬À≈—ß°“√ºà“µ—¥
 ≈“¬µâÕ°√–®°·≈–„ à‡≈π å·°â«µ“‡∑’¬¡„π‚√ßæ¬“∫“≈
 ß¢≈“π§√‘π∑√å‚¥¬„™â Ÿµ√ SRK-II

** SRK-II formula
P = A - 2.5 AXL. - 0.9 K + C
P = Power (dioptor)
A = A constant
AXL = Axial length
K = Keratometry (dioptor)
C = correction of first SRK formula

If AXL < 20 mm. then C = +3
If 20 < = AXL < 21 then C = +2
If 21 < = AXL < 22 then C = +1
If 22 < = AXL < 24.5 then C = 0
If AXL > = 24.5 then C = -0.5

«‘∏’»÷°…“
°“√»÷°…“π’È‡ªìπ·∫∫ prospective descriptive study

‚¥¬∑”°“√»÷°…“„πºŸâªÉ«¬‚√§µâÕ°√–®°®”π«π 84 √“¬∑’Ë
‡¢â“√—∫°“√ºà“µ—¥ ≈“¬µâÕ°√–®°¥â«¬«‘∏’ phacoemulsification
·≈–„ à‡≈π å·°â«µ“‡∑’¬¡∑’Ë‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å µ—Èß
·µà«—π∑’Ë 1 °—π¬“¬π 2547 ∂÷ß 31 ∏—π«“§¡ 2547 ‚¥¬¡’
À≈—°‡°≥±å„π°“√‡≈◊Õ°ºŸâªÉ«¬ (Table 1.)

«‘∏’°“√
ë §”π«≥®”π«π°≈ÿà¡ª√–™“°√»÷°…“∑’ËµâÕß°“√‚¥¬

Õ‘ß¢âÕ¡Ÿ≈ pilot study (‰¡à‰¥âµ’æ‘¡æå) ¢ÕßºŸâ‡¢’¬π®“°ºŸâªÉ«¬
®”π«π 32 µ“ (32 √“¬) ‰¥â§«“¡‡∫’Ë¬ß‡∫π‡©≈’Ë¬¢Õß§à“ “¬µ“
‡∑à“°—∫ -0.105 + 0.489 (§à“¡—∏¬∞“π -0.005 §à“§«“¡º—πº«π
0.239)

- ®“° Ÿµ√ N = (Zα/2
2 δ2) / d2

- ‚¥¬·∑π§à“ —¡ª√– ‘∑∏å¢Õß§«“¡‡™◊ËÕ¡—Ëπ‡∑à“°—∫
1.96  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ‡∑à“°—∫ 0.489 ·≈– d. ‡∑à“°—∫
0.105
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- ‰¥â§à“ N ‡∑à“°—∫ 83.32 §◊Õ ª√–¡“≥ 84 √“¬
ë ‚§√ß°“√ºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√

®√‘¬∏√√¡°“√»÷°…“«‘®—¬„π¡πÿ…¬å¢Õß§≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à

ë ºŸâªÉ«¬∑ÿ°§π‰¥â√—∫°“√Õ∏‘∫“¬∂÷ß√“¬≈–‡Õ’¬¥¢Õß
‚§√ß°“√·≈–≈ßπ“¡‡¢â“√à«¡‚§√ß°“√

ë «—¥§à“ “¬µ“ §à“§«“¡‚§âß°√–®°µ“ ¥â«¬‡§√◊ËÕß
ARK 800 Nidex co, Tokyo, Japan §à“§«“¡¬“«¢Õß≈Ÿ°
µ“ ¥â«¬‡§√◊ËÕß OTI-scan 1000 ultrasound system ver-
sion 5.0 (Ophthalmic Technologies Inc., Toronto,
Ontario, Canada) ‚¥¬µ—Èß§à“ ultrasound velocity ‡∑à“°—∫
1532 m/s ‚¥¬‡®â“Àπâ“∑’ËºŸâ‡™’Ë¬«™“≠ (ª√‘≠¥“ ‡ ’¬ß„À≠à)

ë §”π«≥§à“‡≈π å·°â«µ“‡∑’¬¡ ‚¥¬„™â Ÿµ√ SRK-II
®“°‡§√◊ËÕß OTI-scan 1000 ultrasound system version
5.0 (Ophthalmic Technologies Inc., Toronto, Ontario,
Canada).

ë ºà“µ—¥ ≈“¬µâÕ°√–®°¥â«¬«‘∏’ Phacoemul-
sification ·≈–„ à‡≈π å·°â«µ“‡∑’¬¡

ë π—¥µ‘¥µ“¡°“√√—°…“∑’Ë —ª¥“Àå∑’Ë 1 ·≈– 4
ë «—¥§à“ “¬µ“À≈—ßºà“µ—¥ —ª¥“Àå∑’Ë 4 ‚¥¬‡®â“Àπâ“∑’Ë

ºŸâ‡™’Ë¬«™“≠ (ª√‘≠¥“ ‡ ’¬ß„À≠à) ¥â«¬«‘∏’ manual  retino-
scopic ·≈– subjective refraction

ë „™â‚ª√·°√¡ Stata §”π«≥§à“§«“¡‡∫’Ë¬ß‡∫π¢Õß
§à“ “¬µ“∑’ËµâÕß°“√»÷°…“‚¥¬‡ª√’¬∫‡∑’¬∫§à“ “¬µ“§“¥
§–‡π°àÕπºà“µ—¥∑’Ë‰¥â®“° Ÿµ√§”π«≥ SRK-II °—∫§à“ “¬µ“
®√‘ß¢ÕßºŸâªÉ«¬∑’Ë 4  —ª¥“ÀåÀ≈—ßºà“µ—¥

º≈°“√»÷°…“
ºŸâªÉ«¬∑—ÈßÀ¡¥ 84 √“¬ ‡ªìπ™“¬ 37 √“¬ §‘¥‡ªìπ√âÕ¬

≈– 44.05 À≠‘ß 47 √“¬ §‘¥‡ªìπ√âÕ¬≈– 55.95 Õ“¬ÿµ—Èß·µà
38-83 ªï (§à“‡©≈’Ë¬ 66.79 + 9.24 ªï) ‰¥â√—∫°“√ºà“µ—¥µ“¢«“
47 µ“ §‘¥‡ªìπ√âÕ¬≈– 55.95  µ“´â“¬ 37 µ“ §‘¥‡ªìπ√âÕ¬≈–
44.05 (Table 2.)

Inclusion criteria

1. Cataractous patients aged 18 years old or older.
2. Patients whom received uncomplicated standard-

ized phacoemulsification with intraocular lens im-
plantation in the bag.

3. Sutureless corneal wound closure.
4. Normal axial length (22-24.5 mm.).
5. Willing and able to provide written informed con-

sent.

Exclusion criteria

1. Any other significant ocular disease that
effects vision in the studied eye.

2. Corneal astigmatism more than 2 D.
3. Complicated cataract surgery

(eg. posterior capsule rupture)
4. History of previous intraocular surgery.
5. Unable to attend scheduled follow- up.

Table 1.  Principal eligibility criteria.

·∫àß°≈ÿà¡·¬°µ“¡™π‘¥¢ÕßµâÕ°√–®°‰¥â‡ªìπ nuclear
sclerosis 62 µ“ §‘¥‡ªìπ√âÕ¬≈– 73.81 (grade 1 = 5 µ“
√âÕ¬≈– 5.95  grade 2 = 36 µ“ √âÕ¬≈– 42.86 grade 3 =
13 µ“ √âÕ¬≈– 15.48   ·≈– grade 4 = 8 µ“ √âÕ¬≈– 9.52),
posterior subcapsular cataract 7 √“¬ §‘¥‡ªìπ√âÕ¬≈–
8.33, cortical cataract 1 √“¬ §‘¥‡ªìπ√âÕ¬≈– 1.19 ·≈–
combined typed 14 µ“ §‘¥‡ªìπ√âÕ¬≈– 16.67 (Table 3.)

√–¥—∫°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥ (pre-op VA) ‡∑à“°—∫  0.4
- 1 log unit (§à“‡©≈’Ë¬ 0.79 + 0.23 log unit) ·≈–À≈—ß
ºà“µ—¥ (post-op VA) 0 - 0.4 log unit (§à“‡©≈’Ë¬ 0.08 +
0.10 log unit) §à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥ (post-op refrac-
tion) ‡∑à“°—∫ -1.6 D ∂÷ß +0.75 D. (§à“‡©≈’Ë¬ -0.47 + 0.38
D) §à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥ (pre-op target refrac-

Male
Female
Total

OD

19
28

47 (55.95%)

Table 2.  Baseline characteristics of patients.

OS

18
19

37 (44.05%)

Total

37 (44.05%)
47 (55.95%)
84 (100%)
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tion) ∑’Ë¡’§à“‡∑à“°—∫ -0.02 D. ∂÷ß -1.14 D. (§à“‡©≈’Ë¬ -0.45 +
0.25 D.) (Figure 1.)

®“°°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“ “¬µ“§“¥
§–‡π°àÕπºà“µ—¥°—∫§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥ ‰¡àæ∫«à“¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¡’§à“§«“¡‡∫’Ë¬ß‡∫π
‡∑à“°—∫ -1.04 D. ∂÷ß +1.20 D. §‘¥‡ªìπ§à“‡©≈’Ë¬¢Õß§«“¡
‡∫’Ë¬ß‡∫π‡∑à“°—∫ -0.02 + 0.31 D (§à“§«“¡º—πº«π, sd2 0.11)
(Table 4.)

ºŸâªÉ«¬ à«π„À≠à®”π«π 82 √“¬®“°∑—ÈßÀ¡¥ 84 √“¬
§‘¥‡ªìπ√âÕ¬≈– 97.62 ¡’§«“¡‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“Õ¬Ÿà„π™à«ß
+ 2 SD ‚¥¬æ∫«à“Õ¬Ÿà„π™à«ß + 0.5 D. ‡∑à“°—∫ 80 √“¬ §‘¥
‡ªìπ√âÕ¬≈– 95.24 ·≈–Õ¬Ÿà„π™à«ß + 1 D. ‡∑à“°—∫ 84 √“¬
§‘¥‡ªìπ√âÕ¬≈– 100 ( Figure 2.)

Pre-op RF
Post-op RF
Deviation

Std.error

0.03
0.04
0.03

Table 4. A comparision of the pre-op target refraction, the actual post-op refraction and the deviation of refractive
outcomes.(paired t-test)

SD

0.25
0.39
0.32

95% CI

-0.51 to -0.39
-0.56 to -0.39
-0.09 to +0.05

p-value*

0.57

Mean

-0.45
-0.47
-0.02

Table 3.  Type of cataract.

Type

1
2
3
4

PSC
CC

Combined type
Total

Number (Eye)

5
36
13
8
7
1
14
84

NS GRADE

NS = nuclear sclerosis
PSC = posterior subcapsular cataract
CC = cortical cataract

Figure 1.  Shows the pre-op target refraction (A) and the actual post-op refraction (B).

A B

1

0.5

0

-0.5

-1.0

-1.5

-2.0
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Figure 3.  A comparision of the pre-op target refraction and the actual post-op refraction.

Post-op refraction
(dioptors)

Linear prediction line

Pre-op target
refraction (diopters)

‡¡◊ËÕπ”¡“æ‘®“√≥“À“§«“¡ —¡æ—π∏å¢Õß§à“ “¬µ“
§“¥§–‡π°àÕπºà“µ—¥·≈–§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥ (Figure 3.)
®–‡ÀÁπ‰¥â«à“¡’§«“¡ —¡æ—π∏å‰ª„π∑‘»∑“ß‡¥’¬«°—π ‚¥¬¡’°“√
°√–®“¬¢Õß√–¥—∫§à“ “¬µ“Õ¬Ÿà„°≈â·π«§“¥§–‡π‡™‘ß‡ âπ

(linear prediction) ·≈–¡’§à“ —¡ª√– ‘∑∏‘Ï¢Õß§à“ “¬µ“
§“¥§–‡π (coefficient of target refraction) ‡∑à“°—∫ 1.01
(§à“§«“¡‡™◊ËÕ¡—Ëπ 0.88-1.14)

Number (eyes)
42 (50%)

38 (45.24%)

3 (3.57%) 1 (1.19%)

Deviation of refractive �
outcomes (Diopters)

Figure 2.  Percentage of eyes at each range of the deviation of refractive outcomes.
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«‘®“√≥å
°“√»÷°…“«‘®—¬‡æ◊ËÕæ‘ Ÿ®πå«à“ Ÿµ√§”π«≥¡’§«“¡·¡àπ¬”

À√◊Õ∂Ÿ°µâÕß¡“°‡æ’¬ß„¥  “¡“√∂∑”‰¥â 2 «‘∏’§◊Õ
1. °”Àπ¥µ—«·ª√∑ÿ°Õ¬à“ß‡æ◊ËÕ„Àâº≈°“√«‘®—¬¡’§«“¡

πà“‡™◊ËÕ∂◊Õ¡“°∑’Ë ÿ¥·≈–¡’Õ§µ‘πâÕ¬∑’Ë ÿ¥ ‡™àπ „Àâ¡’·æ∑¬åºŸâ
ºà“µ—¥§π‡¥’¬« „™â‡≈π å·°â«µ“‡∑’¬¡™π‘¥‡¥’¬« ‡ªìπµâπ

2. ‰¡à°”Àπ¥µ—«·ª√„¥Ê ‡≈¬ ‡π◊ËÕß®“°‚¥¬ª°µ‘ Ÿµ√
§”π«≥π—ÈπµâÕß∂Ÿ°„™âÕ¬à“ß·æ√àÀ≈“¬‚¥¬·æ∑¬åÀ≈“¬§π
À≈“¬«‘∏’°“√‡≈◊Õ°„™â‡≈π å·°â«µ“‡∑’¬¡À≈“¬·∫∫  Ÿµ√
§”π«≥∑’Ë¡’§«“¡·¡àπ¬”°Á§«√„Àâº≈°“√∑”π“¬§à“ “¬µ“‰¥â
„°≈â‡§’¬ß°—π‰¡à«à“®–Õ¬Ÿà„π ¿“«–„¥ „π°“√»÷°…“π’ÈÕ‘ß·π«§‘¥
«‘∏’∑’Ë Õß‚¥¬√«¡º≈°“√ºà“µ—¥®“°·æ∑¬åÀ≈“¬§π·≈–„ à‡≈π å
·°â«µ“‡∑’¬¡À≈“¬™π‘¥ ´÷Ëßπà“®– “¡“√∂„Àâº≈°“√»÷°…“∑’Ë
Õâ“ßÕ‘ß‰¥â®“°°“√ªØ‘∫—µ‘®√‘ß

 Ÿµ√§”π«≥§à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥¡’¡“°¡“¬
À≈“¬ Ÿµ√ ́ ÷Ëß¡’§«“¡·¡àπ¬”„π ¿“«–¢Õß≈Ÿ°µ“·µ°µà“ß°—π
„π™à«ß§à“§«“¡¬“«¢Õß≈Ÿ°µ“ª°µ‘§◊Õ√–À«à“ß 22-24.5
¡‘≈≈‘‡¡µ√  Ÿµ√§”π«≥ SRK-II ‰¥â√—∫°“√¬Õ¡√—∫«à“¡’§«“¡
·¡àπ¬”¡“° ¥—ß®–‡ÀÁπ‰¥â®“°√“¬ß“πº≈°“√»÷°…“„πµà“ß
ª√–‡∑»À≈“¬Ê √“¬ß“π7,11,12 ‡™àπ  M J Elder ·≈–§≥–‰¥â
√“¬ß“π§«“¡‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“À≈—ßºà“µ—¥‡ª√’¬∫‡∑’¬∫
°—∫§à“§“¥§–‡π°àÕπºà“µ—¥®“° Ÿµ√§”π«≥ SRK-II „π™à«ß
πâÕ¬°«à“ 0.5 D.‡∑à“°—∫√âÕ¬≈– 58 ·≈–πâÕ¬°«à“ 1D. ‡∑à“°—∫
√âÕ¬≈– 84 µ“¡≈”¥—∫12

®“° Figure 1. · ¥ß§à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥
·≈–§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥ ®–‡ÀÁπ‰¥â«à“¡’§à“„°≈â‡§’¬ß°—π¡“°
 à«π„À≠à¡’§à“µ—Èß·µà≈∫πâÕ¬Ê ∂÷ßª√–¡“≥≈∫Àπ÷Ëß (§à“‡©≈’Ë¬-
0.4) · ¥ß„Àâ‡ÀÁπ∂÷ß·π«‚πâ¡„π°“√‡≈◊Õ°ª√–¡“≥§à“ “¬µ“
¢Õß·æ∑¬åºŸâºà“µ—¥«à“¡’∑‘»∑“ß‡¥’¬«°—π §◊ÕµâÕß°“√„Àâ§à“ “¬µ“
‡ªìπ emmetropia À√◊Õ mild myopia ‡π◊ËÕß®“°„π™à«ß§à“
 “¬µ“¥—ß°≈à“«ºŸâªÉ«¬¬—ß “¡“√∂¡Õß‡ÀÁπ∑’Ë„°≈â ‰¥â∫â“ß·¡â ‰¡à
‰¥â «¡·«àπµ“ „π°√≥’∑’Ë¡’§«“¡§≈“¥‡§≈◊ËÕπ‡°‘¥¢÷ÈπÕ“®™à«¬
≈¥‚Õ°“ ‡°‘¥ “¬µ“¬“«À≈—ßºà“µ—¥ ÷́ËßºŸâªÉ«¬®–¬Õ¡√—∫‰¥â¬“°
°«à“‡¡◊ËÕ‡∑’¬∫°—∫§à“ “¬µ“ —Èπ„πª√‘¡“≥∑’Ë‡∑à“°—π ·≈–°“√„ à
·«àπµ“‡≈π å‡«â“‡æ◊ËÕ·°â ‰¢¿“«– “¬µ“ —Èπ°Á “¡“√∂≈¥°”≈—ß
¢¬“¬¢Õß¿“æ‰¥â´÷Ëß®–∑”„ÀâºŸâªÉ«¬ “¡“√∂ª√—∫µ—«À≈—ßºà“µ—¥
‰¥â¥’°«à“ Õ’°∑—Èß¬—ß™à«¬≈¥¿“«– aniseikonia ‰¥â„π°√≥’∑’Ë
∑”°“√ºà“µ—¥¢â“ß‡¥’¬«

®“°º≈°“√»÷°…“§√—Èßπ’È πÕ°®“°æ∫«à“§à“§«“¡‡∫’Ë¬ß
‡∫π‡©≈’Ë¬·≈–§à“§«“¡º—πº«π¢Õß§à“ “¬µ“À≈—ßºà“µ—¥®–¡’§à“
§àÕπ¢â“ßµË”·≈â« (-0.02 D. ·≈– 0.11 µ“¡≈”¥—∫) ¬—ßæ∫
§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ß§à“ “¬µ“
§“¥§–‡π°àÕπºà“µ—¥°—∫§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥ ‚¥¬¡’§à“ —¡
ª√– ‘∑∏å¢Õß§à“ “¬µ“§“¥§–‡π‡∑à“°—∫ 1.01 π—Ëπ§◊Õ “¡“√∂
ª√–¡“≥§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥‰¥â‚¥¬®–¡’§à“‡∑à“°—∫§à“
 “¬µ“§“¥§–‡π§Ÿ≥°—∫ 1.01 ´÷Ëß„°≈â‡§’¬ß°—π¡“°

 ®“° Figure 2. · ¥ß„Àâ‡ÀÁπ«à“§à“§«“¡‡∫’Ë¬ß‡∫π¡’°“√
°√–®“¬‰ª∑—Èß Õß∑‘»∑“ß §◊Õ ¡’∑—Èß∫«°¡“°¢÷Èπ·≈–≈∫¡“°¢÷Èπ
·¡â®–¡’§«“¡‡∫’Ë¬ß‡∫π‰¡à¡“°§◊Õ√âÕ¬≈– 95.24 Õ¬Ÿà„π™à«ß +
0.5 D. ·≈–√âÕ¬≈– 100 Õ¬Ÿà„π™à«ß + 1 D. ·µà°ÁÕ“®∑”„Àâ¡’
ªí≠À“„π°“√‡≈◊Õ°§à“‡≈π å‰¥â„π∫“ß°√≥’ ‚¥¬‡©æ“–°√≥’∑’Ë
ª√–¡“≥§à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥„°≈â emmetropia
¡“°Ê ‡π◊ËÕß®“°§à“ “¬µ“®√‘ßÀ≈—ßºà“µ—¥Õ“®‡∫’Ë¬ß‡∫π‰ª‰¥â
∑—Èß∑“ß∫«°À√◊Õ≈∫¡“°¢÷Èπ ∑—Èßπ’ÈÕ“®∂◊Õ‡ªìπ¢âÕ ®”°—¥¢Õß°“√
»÷°…“π’È ∑’Ë√«∫√«¡¢âÕ¡Ÿ≈®“°·æ∑¬åºŸâºà“µ—¥À≈“¬§π ÷́Ëß¡’
‡∑§π‘§°“√ºà“µ—¥·µ°µà“ß°—π (surgeon factors) Õ“®µâÕß
¡’°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¬àÕ¬µ“¡¢âÕ¡Ÿ≈¢Õß·æ∑¬åºŸâºà“µ—¥·µà≈–
§π„π°“√»÷°…“§√—ÈßµàÕ‰ª ‡æ◊ËÕ∑’Ë®– “¡“√∂√–∫ÿ‰¥â«à“ ·æ∑¬å
§π„¥¡’·π«‚πâ¡∑’Ëº≈°“√ºà“µ—¥®–‡∫’Ë¬ß‡∫π‰ª∑‘»∑“ß„¥ ´÷Ëß
Õ“®‡ªìπª√–‚¬™πåµàÕ°“√ª√—∫‡ª≈’Ë¬π°“√ºà“µ—¥À√◊Õ°“√‡≈◊Õ°
‡≈π åµàÕ‰ª

°“√«—¥§à“ “¬µ“ (RF) À≈—ßºà“µ—¥„π°“√»÷°…“π’È ∂÷ß·¡â
®–∑”‚¥¬‡®â“Àπâ“∑’ËºŸâ‡™’Ë¬«™“≠‡æ’¬ß§π‡¥’¬«‡æ◊ËÕµ—¥‡√◊ËÕß¢Õß
inter-personal variation ·≈â« °ÁÕ“®¬—ß¡’ intra-personal
variation ‰¥âÕ¬Ÿà ·≈–°“√«—¥§à“ “¬µ“‚¥¬„™â manual reti-
noscopy ®–‰¥â§«“¡≈–‡Õ’¬¥¢Õß§à“ “¬µ“¡“°∑’Ë ÿ¥·§à 0.25
D. ´÷Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“ “¬µ“§“¥§–‡π°àÕπºà“µ—¥∑’Ë‰¥â
®“°°“√§”π«≥¥â«¬‡§√◊ËÕß OTI-scan 1000 ∑’Ë„Àâ§«“¡
≈–‡Õ’¬¥‰¥â¡“°°«à“π—Èπ Õ“®∑”„Àâ§à“‡∫’Ë¬ß‡∫π∑’Ë§”π«≥‰¥â
‰¡à„™à§à“‡∫’Ë¬ß‡∫π∑’Ë·∑â®√‘ß¢ÕßºŸâªÉ«¬ ·µà “‡Àµÿ∑’Ë°“√»÷°…“
π’È‰¡à„™â autorefractometer ‡π◊ËÕß®“°æ∫«à“‡§√◊ËÕß¡◊Õ¥—ß°≈à“«
·µà≈–¬’ËÀâÕ ·µà≈–√ÿàπ¡’§«“¡·ª√ª√«π§àÕπ¢â“ß¡“°

¡’∫“ß√“¬ß“π‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß
™π‘¥¢Õß‡≈π å·°â«µ“‡∑’¬¡ °—∫§«“¡·¡àπ¬”„π°“√§“¥
§–‡π§à“ “¬µ“12 ´÷ËßÕ“®¡’º≈µàÕ°“√‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“
„π°“√»÷°…“π’È ‰¥â‡™àπ°—π ·µà‡π◊ËÕß®“°™π‘¥¢Õß‡≈π å·°â«µ“
‡∑’¬¡ ‰¡à„™à«—µ∂ÿª√– ß§åÀ≈—°¢Õß°“√«‘®—¬π’È·≈–®“°‡Àµÿº≈
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«‘®“√≥å≈ß√“¬≈–‡Õ’¬¥„πª√–‡¥Áπ¥—ß°≈à“« ·µàÕ“®®–„™â‡ªìπ
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 √ÿª
®“°°“√»÷°…“æ∫«à“ ºŸâªÉ«¬∑—ÈßÀ¡¥ 84 √“¬ §‘¥‡ªìπ

√âÕ¬≈– 100 ¡’§«“¡‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“®√‘ßÀ≈—ß‡¢â“√—∫
°“√ºà“µ—¥ ≈“¬µâÕ°√–®°®“°§à“ “¬µ“§“¥§–‡π‰¡à‡°‘π + 1.0
D. ·≈–ºŸâªÉ«¬ 80 √“¬ ®“° 84 √“¬ §‘¥‡ªìπ√âÕ¬≈– 95.24
¡’§à“§«“¡‡∫’Ë¬ß‡∫π¢Õß§à“ “¬µ“‰¡à‡°‘π + 0.5 D. §‘¥‡ªìπ
§à“‡©≈’Ë¬¢Õß§«“¡‡∫’Ë¬ß‡∫π‡∑à“°—∫ -0.02 D. + 0.31 ·≈–¡’
§à“§«“¡º—πº«π‡∑à“°—∫ 0.11

 Ÿµ√§”π«≥ SRK-II ‡ªìπ Ÿµ√∑’Ëπà“‡™◊ËÕ∂◊Õ„π°“√
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§–‡π ‡∑à“°—∫ 1.01 (§à“§«“¡ ‡™◊ËÕ¡—Ëπ 0.88-1.14)

°‘µµ‘°√√¡ª√–°“»
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Abstract

Objective: To determine the predictability of SRK II formula for intraocular lens (IOL) calculation.

Methods: A prospective descriptive clinical trial was conducted on 84 consecutive patients who underwent
uncomplicated phacoemulsification with IOL implantation performed by multiple surgeons during September
1st 2004-December 31st 2004. All patients had 3 mm., sutureless temporal clear corneal incision. Refractive
errors at the 4th week after surgery were compared with the predicted preoperative target refraction calculated
using SRK II formula.

Results: Eighty-four eyes of 84 consecutive patients, 37 males (44.05%) and 47 females (55.95%), were
enrolled in the study. The right eyes were included for 47 eyes (55.95%) and the left eyes were 37 eyes
(44.05%). The mean age was 66.79 years old (range 38-83). Pre and post-operative visual acuities were 0.4-
1.0 log unit (mean 0.79 + 0.23) and 0-0.4 log unit (mean 0.08 + 0.10) respectively. Preoperative target
refractions ranged from -0.02 to -1.14 Dioptors (D)(mean-0.45 + 0.25 D) and the actual post-operative
refractions ranged from -1.60 to +0.75 D (mean -0.47+ 0.38D) which were within +0.5 D. and + 1.00 D. of the
predicted values in 95.24% and 100% respectively. The mean deviation of refractive outcome was -0.02 +
0.31 D (ranged from -1.04 to +1.20 D, sd2 0.11). The coefficient of target refraction was 1.01 (CI 0.88-1.14).

Conclusion: The SRK II formula shows good predictability of refractive outcomes in eyes with normal axial
length (22-24.5 mm.) even among multiple surgeons. Thai J Opthalmol 2006; July-December 20(2):
155-162.

Keywords: phacoemulsification, IOL calculation, SRK II formula
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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: »÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ°“√ºà“µ—¥√—°…“‚√§®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å

·∫∫«‘®—¬: °“√«‘®—¬‡™‘ß«‘‡§√“–Àå·∫∫¬âÕπÀ≈—ß

«— ¥ÿ·≈–«‘∏’°“√: ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬¬âÕπÀ≈—ß 6 ªï (¡°√“§¡ 2543-∏—π«“§¡ 2548) ‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬
∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ ·≈–‰¥â√—∫°“√ºà“µ—¥„π™à«ß¥—ß°≈à“« ‰¥â·°à Õ“¬ÿ ‡æ» √–¬–‡«≈“
‡√‘Ë¡¡’Õ“°“√®π‰¥â√—∫°“√ºà“µ—¥ (duration of disease) √–¬–¢Õß®ÿ¥¿“æ™—¥‡ªìπ√Ÿ°àÕπ°“√ºà“µ—¥µ“¡ Gass classification
(√–¬– 2-4) √–¥—∫ “¬µ“°àÕπ°“√ºà“µ—¥  ¿“«–‡≈π åµ“¢ÕßºŸâªÉ«¬°àÕπ°“√ºà“µ—¥ ™π‘¥·≈–√“¬≈–‡Õ’¬¥°“√ºà“µ—¥ √–¥—∫ “¬µ“
À≈—ß°“√ºà“µ—¥ °“√ªî¥¢Õß√Ÿ∑’Ë®ÿ¥¿“æ™—¥À≈—ß°“√ºà“µ—¥ ·≈–º≈·∑√°´âÕπ¢≥–∑”°“√ºà“µ—¥®π∂÷ßÀ≈—ß°“√ºà“µ—¥

º≈°“√»÷°…“: ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿµ—Èß·µà 1 ¡°√“§¡ 2543- 31 ∏—π«“§¡
æ.». 2548 ∑—ÈßÀ¡¥®”π«π 66 µ“ æ∫¡’Õ—µ√“°“√ªî¥¢Õß√ŸÀ≈—ß°“√ºà“µ—¥‡∑à“°—∫ 44 √“¬ (√âÕ¬≈– 68.75) ‚¥¬¡’√–¬–‡«≈“
°“√µ‘¥µ“¡°“√√—°…“‡©≈’Ë¬À≈—ßºà“µ—¥ 14.6 ‡¥◊Õπ  ·≈–¡’§à“‡©≈’Ë¬√–¥—∫ “¬µ“°àÕπ°“√ºà“µ—¥·≈– ‘Èπ ÿ¥°“√µ‘¥µ“¡°“√
√—°…“‡∑à“°—∫ 1.02 ·≈– 0.85 log MAR unit (P =0.52) Õ¬à“ß‰√°Áµ“¡‰¡àæ∫ªí®®—¬∑’Ë™—¥‡®π∑’Ë¡’º≈µàÕ°“√ªî¥¢Õß√Ÿ·≈–√–¥—∫
°“√¡Õß‡ÀÁπÀ≈—ßºà“µ—¥ ·µà√–¬–‡«≈“¢Õß‚√§°àÕπºà“µ—¥πâÕ¬°«à“ À√◊Õ‡∑à“°—∫ 6 ‡¥◊Õπ ¡’·π«‚πâ¡∑’Ë®–„Àâ√–¥—∫°“√¡Õß‡ÀÁπ
À≈—ßºà“µ—¥¡“°°«à“ªí®®—¬Õ◊Ëπ (P = 0.085) ·≈–°“√ºà“µ—¥≈Õ° internal limiting membrane (ILM) √–À«à“ßºà“µ—¥¡’·π«‚πâ¡
∑’Ë®–„Àâº≈°“√ªî¥¢Õß√Ÿ¡“°°«à“ªí®®—¬Õ◊Ëπ‡™àπ°—π (P = 0.068)

 √ÿª: ®“°°“√»÷°…“π’È ·π–π”„Àâºà“µ—¥ºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ªìπ√Ÿµ—Èß·µàºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√®π‰¥â√—∫°“√ºà“µ—¥¿“¬„π 6 ‡¥◊Õπ ·≈–
∑”°“√ºà“µ—¥‚¥¬«‘∏’≈Õ°‡¬◊ËÕ∫ÿ ILM „Àâ ¡∫Ÿ√≥å®–∑”„Àâ¡’Õ—µ√“°“√ªî¥¢Õß√Ÿ∫π®ÿ¥¿“æ™—¥·≈–√–¥—∫ “¬µ“À≈—ß°“√ºà“µ—¥∑’Ë¥’°«à“
®—°…ÿ‡«™ “√ 2549 ; °√°Æ“§¡-∏—π«“§¡ 20(2) : 163-172.

ªí®®—¬∑’Ë¡’º≈µàÕ°“√ºà“µ—¥√—°…“‚√§®ÿ¥√—∫¿“æ™—¥
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∫∑π”
‚√§®ÿ¥¿“æ™—¥‡ªìπ√Ÿ (macular hole)  à«π„À≠à‡ªìπ

¿“«–∑’Ë‰¡à∑√“∫ “‡Àµÿ  à«ππâÕ¬Õ“®‡°‘¥¢÷Èπµ“¡À≈—ßÕÿ∫—µ‘‡Àµÿ
∑“ßµ“1,2 æ∫«à“ª√–¡“≥ 72% ¢ÕßºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ªìπ√Ÿ
™π‘¥‰¡à∑√“∫ “‡Àµÿ‡°‘¥¢÷Èπ„π‡æ»À≠‘ß·≈–¡“°°«à“ 50%
¢ÕßºŸâªÉ«¬‡°‘¥¢÷Èπ„πºŸâªÉ«¬Õ“¬ÿ√–À«à“ß 65-74 ªï3 ‡™◊ËÕ«à“°“√
‡°‘¥√Ÿ∫π®ÿ¥¿“æ™—¥π’È ‡°‘¥®“°¡’°“√¥÷ß√—Èß√–À«à“ß¥â“πÀ≈—ß¢Õß
hyaloid face °—∫®ÿ¥¿“æ™—¥ ∑”„Àâ‡°‘¥°“√À¥µ—«„π·π«‡ âπ
 —¡º— ¢ÕßπÈ”«ÿâπ≈Ÿ°µ“ à«ππÕ° °àÕ„Àâ‡°‘¥°“√‡ÀÁπ¿“æ„π
≈—°…≥–∫‘¥‡∫’È¬«·≈– Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ¿“æ∫√‘‡«≥µ√ß
°≈“ß1,2

Gass ·≈–§≥–4,5 ‰¥â·∫àß√–¬–µà“ßÊ ¢Õß‚√§®ÿ¥¿“æ
™—¥‡ªìπ√Ÿ ‚¥¬Õ“»—¬≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß∑’Ëµ√«®æ∫ (Gass
classification) ¥—ßπ’È

ë √–¬–∑’Ë 1 (stage 1) ‰¥â·°à √Ÿ∑’Ë„°≈â®–‡°‘¥¢÷Èπ (im-
pending hole) √–¬–π’È·∫àß‡ªìπ 2 √–¬–¬àÕ¬§◊Õ

- 1-A µ√«®æ∫¡’°“√ Ÿ≠‡ ’¬°“√∫ÿã¡≈ß¢Õß∫√‘‡«≥
µ√ß°≈“ß¢Õß®ÿ¥¿“æ™—¥ (fovea) ·≈–‡ÀÁπ®ÿ¥ ’‡À≈◊Õß∫√‘‡«≥
µ√ß°≈“ß¢Õß®ÿ¥¿“æ™—¥

- 1-B æ∫≈—°…≥–«ß·À«π ’‡À≈◊Õß∫√‘‡«≥µ√ß
°≈“ß¢Õß®ÿ¥¿“æ™—¥

®“°°“√»÷°…“æ∫«à“ 14 „π 35 µ“ ¢ÕßºŸâªÉ«¬
√–¬–∑’Ë 1 À√◊Õª√–¡“≥ 40% ¢ÕßºŸâªÉ«¬¡’°“√‡ª≈’Ë¬π·ª≈ß
®“°√–¬–∑’Ë 1 ‡ªìπ√–¬–Õ◊Ëπ„π‡«≈“ 24 ‡¥◊Õπ6 ·≈–ª√–¡“≥
50% ¢ÕßºŸâªÉ«¬√–¬–∑’Ë 1 Õ“®À“¬°≈—∫¡“‡ªìπª°µ‘‰¥â‡Õß5

ë √–¬–∑’Ë 2 ‰¥â·°à®ÿ¥¿“æ™—¥‡ªìπ√Ÿµ≈Õ¥§«“¡Àπ“
(full-thickness) ·≈–¡’¢π“¥„À≠àπâÕ¬°«à“ 400 ‰¡§√Õπ

ë √–¬–∑’Ë 3 ‰¥â·°à®ÿ¥¿“æ™—¥‡ªìπ√Ÿµ≈Õ¥§«“¡Àπ“
(full-thickness) ·≈–¡’¢π“¥¡“°°«à“À√◊Õ‡∑à“°—∫ 400
‰¡§√Õπ

ë √–¬–∑’Ë 4 ‰¥â·°à®ÿ¥¿“æ™—¥‡ªìπ√Ÿµ≈Õ¥§«“¡Àπ“
(full-thickness) ·≈–¡’°“√·¬°¢ÕßπÈ”«ÿâπ≈Ÿ°µ“¥â“πÀ≈—ß
°—∫®Õª√– “∑µ“Õ¬à“ß ¡∫Ÿ√≥å (complete posterior
vitreous detachment, complete PVD)

¡’°“√»÷°…“¬âÕπÀ≈—ß„πºŸâªÉ«¬ 48 µ“„π√–¬–∑’Ë 2 ‡ªìπ
‡«≈“ 24 ‡¥◊Õπ æ∫«à“ºŸâªÉ«¬ 96% ¡’°“√‡ª≈’Ë¬π·ª≈ß√–¬–
¢Õß®ÿ¥¿“æ™—¥‡ªìπ√Ÿ®“°√–¬–∑’Ë 2 ‡ªìπ√–¬–∑’Ë 3 À√◊Õ 4 ‚¥¬
4% ∑’Ë‡À≈◊Õ¬—ß§ßÕ¬Ÿà„π√–¬–∑’Ë 2 ´÷Ëß‰¡àæ∫«à“¡’°“√À“¬°≈—∫
¡“‡ªìπª°µ‘‰¥â‡Õß·≈– 71% ¢ÕßºŸâªÉ«¬¡’√–¥—∫ “¬µ“∑’Ë·°â ‰¢
·≈â«·¬à≈ß¡“°°«à“ 2 ·∂«8 ‡™àπ‡¥’¬«°—∫°“√»÷°…“¬âÕπÀ≈—ß

„πºŸâªÉ«¬√–¬–∑’Ë 2 ®”π«π 15 µ“ (23.8%)  √–¬–∑’Ë 3 ®”π«π
23 µ“ (36.5%) ·≈–√–¬–∑’Ë 4 ®”π«π 25 µ“ (39.7%)
‡ªìπ√–¬–‡«≈“‡©≈’Ë¬ 9 ªï æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß‡ªìπ√–¬–∑’Ë
3 ®”π«π 10 §π (15.9%) ·≈–√–¬–∑’Ë 4 ®”π«π 53 §π
(84.1%) ·≈–√–¥—∫°“√¡Õß‡ÀÁπ®–§àÕ¬Ê ≈¥≈ßÕ¬à“ß™â“Ê
Õ¬Ÿà„π√–¥—∫ 20/200-20/4009

„π·ßà°“√√—°…“æ∫«à“ ¬—ß‰¡à¡’À≈—°∞“π π—∫ πÿπ°“√
√—°…“‚¥¬°“√ºà“µ—¥¿“«–®ÿ¥¿“æ™—¥‡ªìπ√Ÿ„π√–¬–∑’Ë 1  à«π
√–¬–∑’Ë 2 æ∫«à“ “¡“√∂ªÑÕß°—π°“√‡ª≈’Ë¬π·ª≈ß‡ªìπ√–¬–
∑’Ë¡“°¢÷Èπ·≈–°“√¡Õß‡ÀÁπÕ“®¥’¢÷Èπ‰¥â  à«π°“√ºà“µ—¥¿“«–
®ÿ¥¿“æ™—¥‡ªìπ√Ÿ√–¬–∑’Ë 3 ·≈– 4 æ∫«à“∑”„Àâ√–¥—∫°“√¡Õß
‡ÀÁπ¢ÕßºŸâªÉ«¬ à«π„À≠à¥’¢÷Èπ10-12 ‚¥¬¡“µ√∞“π„π°“√ºà“µ—¥
ª√–°Õ∫¥â«¬ °“√µ—¥πÈ”«ÿâπ≈Ÿ°µ“ (vitrectomy) °“√™—°π”
„Àâ‡°‘¥°“√·¬°¢Õß™—ÈππÈ”«ÿâπ≈Ÿ°µ“¥â“πÀ≈—ß„Àâ ¡∫Ÿ√≥å (com-
plete PVD) °“√‡≈“–‡¬◊ËÕ∫ÿ internal limiting membrane
(ILM) √Õ∫Ê ®ÿ¥√—∫¿“æ °“√„™â·°ä ∑’ËÕ¬Ÿà‰¥âπ“π¥—π®ÿ¥√—∫¿“æ
∫π®Õª√– “∑µ“ ·≈–„ÀâπÕπ§«Ë”Àπâ“ª√–¡“≥ 1 Õ“∑‘µ¬å
À≈—ß°“√ºà“µ—¥13,14

πÕ°®“°π’È¡’°“√»÷°…“‚¥¬ºŸâ‡¢’¬πÀ≈“¬§πæ∫«à“ ªí®®—¬
∑’Ë¡’º≈∑”„Àâ°“√ºà“µ—¥‰¥âº≈¥’ª√–°Õ∫¥â«¬ ºŸâªÉ«¬∑’Ë¡’Õ“°“√
°àÕπ‰¥â√—∫°“√ºà“µ—¥®ÿ¥¿“æ™—¥‡ªìπ√ŸπâÕ¬°«à“ 6 ‡¥◊Õπ14-16

ºŸâªÉ«¬∑’Ë¡’®ÿ¥¿“æ™—¥‡ªìπ√Ÿ√–¬–∑’Ë 2 °àÕπ°“√ºà“µ—¥11,16,17,19

ºŸâªÉ«¬∑’Ë¡’√–¥—∫°“√¡Õß‡ÀÁπ°àÕπ°“√ºà“µ—¥¥’°«à“ 20/120 ¢Õß
Snellen chart16 °“√∑”°“√≈Õ°‡¬◊ËÕ∫ÿ ILM √Õ∫Ê ®ÿ¥√—∫
¿“æ16,18 ·≈–°“√„ à·°ä  15% perfluoropropane (C3F8)
‡µÁ¡™àÕßπÈ”«ÿâπ≈ÿ°µ“√à«¡°—∫πÕπ§«Ë”Àπâ“20 ªí®®—¬‡À≈à“π’È®–¡’
Õ—µ√“°“√ªî¥¢Õß√Ÿ∫π®ÿ¥√—∫¿“æ¡“°°«à“ ·≈–¡’√–¥—∫°“√¡Õß
‡ÀÁπ∑’Ë¥’°«à“

 ”À√—∫¿“«–·∑√° ấÕπÀ≈—ß°“√ºà“µ—¥®ÿ¥¿“æ™—¥‡ªìπ√Ÿ
 à«π„À≠àæ∫µâÕ°√–®°µ“¡¡“¿“¬„π 1-2 ªïÀ≈—ß°“√ºà“µ—¥21

„π∫“ß√“¬ß“π®÷ß¡’°“√·π–π”„Àâ∑”°“√ºà“µ—¥µâÕ°√–®°√à«¡
¥â«¬22,28  à«π¿“«–·∑√°´âÕπÕ◊ËπÊ∑’ËÕ“®æ∫‰¥â ‰¥â·°à √Õ¬©’°
¢“¥¢Õß®Õª√– “∑µ“ ®Õª√– “∑µ“≈Õ° ¡’°“√‡ª≈’Ë¬π·ª≈ß
¢Õß™—Èπ retinal pigment epithelium ¡’°“√‡ªî¥¢Õß√Ÿ∫π®ÿ¥
¿“æ™—¥„π¿“¬À≈—ßÀ≈—ß®“°∑’Ë¡’°“√ªî¥¢Õß√Ÿ∫π®ÿ¥¿“æ™—¥„π
µÕπ·√°·≈â« ¡’À≈Õ¥‡≈◊Õ¥ßÕ°„À¡à„π™—Èπ§Õ√Õ¬¥å (choroidal
neovascular membrane) ®ÿ¥√—∫¿“æ∫«¡≈—°…≥–§≈â“¬
∂ÿßπÈ” (cystoid macular edema) ≈“π “¬µ“‡ ’¬·≈–µ‘¥‡™◊ÈÕ
¿“¬„π≈Ÿ°µ“23,24-27
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°“√»÷°…“π’È®÷ß¡ÿàß‡πâπÀ“ªí®®—¬∑’Ë¡’º≈µàÕ√–¥—∫°“√¡Õß
‡ÀÁπ °“√ªî¥¢Õß√Ÿ∫π®ÿ¥√—∫¿“æ™—¥·≈–¿“«–·∑√°´âÕπÀ≈—ß
°“√ºà“µ—¥ºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ‡æ◊ËÕπ”¡“
´÷Ëßº≈°“√ºà“µ—¥∑’Ë¥’ ÿ¥µàÕºŸâªÉ«¬„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å

«— ¥ÿ·≈–«‘∏’°“√
‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬¬âÕπÀ≈—ß 6 ªï (¡°√“§¡

2543-∏—π«“§¡ æ.». 2548) ‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë
‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ
·≈–‰¥â √—∫°“√ºà“µ—¥„π™à«ß¥—ß°≈à“« ‰¥â·°à Õ“¬ÿ ‡æ» √–¬–
‡«≈“‡√‘Ë¡ ¡’Õ“°“√®π‰¥â√—∫°“√ºà“µ—¥ (duration of disease)
√–¬–¢Õß®ÿ¥¿“æ™—¥‡ªìπ√Ÿ°àÕπ°“√ºà“µ—¥µ“¡ Gass classi-
fication (√–¬– 2-4) √–¥—∫ “¬µ“°àÕπ°“√ºà“µ—¥  ¿“«–
‡≈π åµ“¢ÕßºŸâªÉ«¬°àÕπ°“√ºà“µ—¥ ™π‘¥·≈–√“¬≈–‡Õ’¬¥°“√
ºà“µ—¥ √–¥—∫ “¬µ“À≈—ß°“√ºà“µ—¥∑’Ë‡«≈“ 3 ‡¥◊Õπ ·≈– 6 ‡¥◊Õπ
°“√ªî¥¢Õß√Ÿ∑’Ë®ÿ¥¿“æ™—¥À≈—ß°“√ºà“µ—¥ 3 ‡¥◊Õπ ·≈–º≈
·∑√°´âÕπ ¢≥–∑”°“√ºà“µ—¥®π∂÷ßÀ≈—ß°“√ºà“µ—¥ 3 ‡¥◊Õπ

º≈°“√»÷°…“
ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥

‰¡à∑√“∫ “‡Àµÿµ—Èß·µà 1 ¡°√“§¡ 2543-31 ∏—π«“§¡ æ.».
2548 ¡’∑—ÈßÀ¡¥®”π«π 66 µ“ ¡’√–¬–‡«≈“µ‘¥µ“¡ºŸâªÉ«¬‡©≈’Ë¬
14.6 ‡¥◊Õπ ¥—ßµ“√“ß∑’Ë 1 ´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß¢âÕ¡Ÿ≈æ◊Èπ∞“π
¢ÕßºŸâªÉ«¬

„πµ“√“ß∑’Ë 2 · ¥ß„Àâ‡ÀÁπÕ—µ√“°“√ªî¥¢Õß√Ÿ∫π®ÿ¥
¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ∑’Ë 3 ‡¥◊ÕπÀ≈—ß°“√ºà“µ—¥
‡∑à“°—∫ 68.75% ·≈–Õ—µ√“¢Õß√–¥—∫ “¬µ“¥’¢÷ÈπÕ¬à“ßπâÕ¬
1 ·∂«¢Õß Early Treatment Diabetic Retinopathy Study
chart (ETDRS chart) À≈—ß°“√ºà“µ—¥®ÿ¥√—∫¿“æ™—¥‡ªìπ√Ÿ∑’Ë
3 ·≈– 6 ‡¥◊Õπ ‡∑à“°—∫ 34.85% ·≈– 43.55% µ“¡≈”¥—∫
 ”À√—∫µ“√“ß∑’Ë 3 · ¥ß„Àâ‡ÀÁπ∂÷ß°“√»÷°…“‡°’Ë¬«°—∫ªí®®—¬
‡ ’Ë¬ß 8 Õ¬à“ß ‰¥â·°à Õ“¬ÿ ‡æ» √–¬–‡«≈“‡√‘Ë¡¡’Õ“°“√®π
‰¥â√—∫°“√ºà“µ—¥ (duration of disease) √–¬–¢Õß®ÿ¥¿“æ
™—¥‡ªìπ√Ÿ°àÕπ°“√ºà“µ—¥µ“¡ Gass classification (√–¬–
2-4) √–¥—∫ “¬µ“°àÕπ°“√ºà“µ—¥  ¿“«–‡≈π åµ“¢ÕßºŸâªÉ«¬

1. Age

2. Sex

3 Duration pror to
surgery

4. Stage of macular hole

5. Preoperative visual
acuity (VA)

6. Simultaneous cataract
surgery

7. Internal limiting
membrane (ILM) peeling

8. Intraocular gas

Eyes

17
49
25
41
19
25
12
19
28
16
11
55
20
46
50
11
50
14

Table 1.  Patients demographic data

%

25.58
74.42
37.88
62.12
33.93
44.64
21.43
30.16
44.44
25.40
16.67
83.33
30.30
69.70
81.97
19.03
78.13
22.87

40-60 years
> 60 years

male
female

< 6 months
6-12 months
> 12 months

stage 2
stage 3
stage 4

20/100 or better
less than 20/100

yes
no

complete
incomplete

C3F8

SF6

C3F8 = perfluoropropane, SF6  = sulfur hexafluoride

Study factor
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1. Anatomical closure
2. Postoperative VA improvement > 5 letters (3 months)
3. VA improvement > 5 letters (6 months)

Table 2.  Rates of success in term of anatomical closure and improvement of postoperative VA

%

68.75
34.85
43.55

Eyes

44/64
23/66
27/62

VA = visual acuity

VA = visual acuity, ILM = internal limiting membrane, C3F8= perfluoropropane, SF6  = sulfur hexafluoride

Study factors

Table 3. Logistic regression to identify factors associated with anatomical closure and postoperative visual acuity
(VA) improvement in 8 study factors.

P-value

Logistic regression to
identify factors asso-
ciated with anatomical
closure at 3 months,
OR (95% CI)

Logistic regression to
identify factors associ-
ated with postoperative
VA improvement at 6
months, OR (95% CI)

P-value

1. Age

2. Sex

3. Duration prior
to surgery

4. Stage of
    macular hole

5. Preoperative
visual acuity (VA)

6. Simultaneous
cataract surgery

7. ILM peeling

8. Intraocular gas

40-60 years
> 60 years

male
female

< 6 months
6-12 months
>12 months

stage 2
stage 3
stage 4

20/100 or better
less than 20/100

yes
no

complete
incomplete

C3F8

SF6

1
0.89 (0.27-2.98)

1
0.40 (1.23-1.29)

1
0.82 (0.22-3.10)
0.46 (0.10-2.22)

1
1.10 (0.31-3.91)
0.92 (0.22-3.92)

1
0.79 (0.19-3.37)

1
1.28 (0.42-3.95)

1
0.22 (0.042-1.12)

1
0.44 (0.13-1.54)

1
1.14 (0.37-3.54)

1
0.56 (0.20-1.57)

1
0.38 (0.11-1.34)
0.24 (0.05-1.22)

1
0.45 (0.14-1.52)
0.55 (0.15-2.20)

1
1.19 (0.30-4.72)

1
0.43 (0.14-1.30)

1
0.18 (0.02-1.62)

1
0.98 (0.29-3.26)

0.849

0.126

0.766
0.335

0.888
0.914

0.775

0.663

0.068

0.201

0.817

 0.272

0.133
0.085

0.200
0.395

0.805

0.134

0.127

0.967
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°àÕπ°“√ºà“µ—¥ °“√≈Õ°‡¬◊ËÕ∫ÿ√Õ∫®ÿ¥¿“æ™—¥ (ILM peeling)
·≈–™π‘¥¢Õß·°ä ∑’Ë„™â¥—π®Õª√– “∑µ“ ‚¥¬æ‘®“√≥“º≈¢Õß
°“√ºà“µ—¥„π·ßà¢Õß°“√ªî¥¢Õß®ÿ¥¿“æ™—¥À≈—ß°“√ºà“µ—¥ 3
‡¥◊Õπ ·≈–√–¥—∫ “¬µ“∑’Ë¥’¢÷ÈπÕ¬à“ßπâÕ¬ 1 ·∂«¢Õß ETDRS
chart À≈—ß°“√ºà“µ—¥∑’Ë 6 ‡¥◊Õπ

®“°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ ‡¡◊ËÕæ‘®“√≥“®“°‡™‘ß ∂‘µ‘·≈â« ‰¡àæ∫
«à“¡’ªí®®—¬‡ ’Ë¬ß„¥∑’Ë∫àß™’È™—¥‡®π∂÷ßº≈°“√ªî¥¢Õß√Ÿ¢Õß®ÿ¥¿“æ
™—¥ À√◊Õ√–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√ºà“µ—¥ (µ“√“ß∑’Ë 3 ) Õ¬à“ß‰√
°Áµ“¡  ”À√—∫º≈°“√ªî¥¢Õß®ÿ¥¿“æ™—¥∑’Ë 3 ‡¥◊Õπ æ∫«à“°“√
ºà“µ—¥≈Õ°‡¬◊ËÕ∫ÿ ILM · ¥ß·π«‚πâ¡«à“Õ“®„Àâº≈°“√ªî¥
°≈—∫¢Õß√Ÿ∑’Ë®ÿ¥¿“æ™—¥∑’Ë¥’ (P=0.068)  à«π√–¥—∫°“√¡Õß
‡ÀÁπÀ≈—ß°“√ºà“µ—¥∑’Ë 6 ‡¥◊Õπ æ∫«à“ √–¬–‡«≈“µ—Èß·µà¡’
Õ“°“√®π‰¥â√—∫°“√ºà“µ—¥πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 6 ‡¥◊Õπ · ¥ß
·π«‚πâ¡«à“„Àâ√–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√ºà“µ—¥∑’Ë¥’°«à“
(P=0.085)

 ”À√—∫§à“‡©≈’Ë¬¢Õß√–¥—∫ “¬µ“ (log MAR unit) ¢Õß
ºŸâªÉ«¬µ—Èß·µà°àÕπ°“√ºà“µ—¥ (1.0179) ·≈–À≈—ß°“√ºà“µ—¥®ÿ¥
¿“æ™—¥‡ªìπ√Ÿ (0.8488) · ¥ß¥—ß√Ÿª∑’Ë 1 ´÷Ëßæ∫«à“√–¥—∫ “¬
µ“À≈—ß°“√ºà“µ—¥∑’Ë 1  —ª¥“Àå®–·¬à∑’Ë ÿ¥·≈–®–§àÕ¬Ê ¥’¢÷Èπ
‡√◊ËÕ¬Ê ·µà‰¡àæ∫¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‡¡◊ËÕ ‘Èπ ÿ¥°“√»÷°…“ (P=0.517)

„π·ßà¢Õß¿“«–·∑√°´âÕπ¢≥–∑”°“√ºà“µ—¥· ¥ß¥—ß
√Ÿª∑’Ë 2 ´÷Ëßæ∫«à“¡’°“√‡°‘¥°“√©’°¢“¥¢Õß®Õª√– “∑µ“„π
√–À«à“ß°“√∑”°“√ºà“µ—¥ 19 √“¬ (28.8%) ¡’‡≈◊Õ¥ÕÕ°∑’Ë
®Õª√– “∑µ“®“°°“√≈Õ°‡¬◊ËÕ∫ÿ√Õ∫®ÿ¥¿“æ™—¥ 5 √“¬
(7.6%) ‡°‘¥µâÕ°√–®°„π√–À«à“ß°“√∑”ºà“µ—¥ 2 √“¬ (3%)
·≈–≈â¡‡À≈«„π°“√™—°π”„Àâ‡°‘¥°“√·¬°¢Õß™—ÈππÈ”«ÿâπ≈Ÿ°µ“
¥â“πÀ≈—ß 1 √“¬ (1.5%)  à«π¿“«–·∑√°´âÕπÀ≈—ß°“√ºà“µ—¥

„π™à«ß‡¥◊Õπ·√°· ¥ß¥—ß√Ÿª∑’Ë 3 æ∫«à“À≈—ß°“√ºà“µ—¥¡’
¿“«–§«“¡¥—π≈Ÿ°µ“¢÷Èπ ŸßÀ≈—ß°“√ºà“µ—¥·≈–µâÕß„™â¬“≈¥
§«“¡¥—π≈Ÿ°µ“ 13 √“¬ (19.7%) ·≈–¡’ºŸâªÉ«¬∑’ËµâÕß¡“©’¥
·°ä ‡æ‘Ë¡‡æ◊ËÕ¥—π®Õª√– “∑µ“ 6 √“¬ (9.1%)  ”À√—∫¿“«–
·∑√°´âÕπÀ≈—ß°“√∑”ºà“µ—¥„π√–¬–À≈—ß· ¥ß¥—ßµ“√“ß∑’Ë 4
‚¥¬ºŸâªÉ«¬∑—ÈßÀ¡¥æ∫¡’µâÕ°√–®°‡æ‘Ë¡¢÷Èπ∑ÿ°√“¬ (46 µ“) ·≈–
µâÕß∑”°“√ºà“µ—¥≈Õ°µâÕ°√–®°¿“¬À≈—ß 38 √“¬ (82.61%)
‡°‘¥¿“«–®Õª√– “∑µ“≈Õ°À≈—ß°“√ºà“µ—¥®ÿ¥¿“æ™—¥‡ªìπ√Ÿ
3 √“¬ (4.5%) ·≈–‡°‘¥º—ßº◊¥∫π®ÿ¥¿“æ™—¥ 3 √“¬ (4.5%)

«‘®“√≥å
¿“«–®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ (idiopathic

macular hole) ‡ªìπæ¬“∏‘ ¿“æ∑’Ëæ∫‰¥â∫àÕ¬°«à“„π‡æ»À≠‘ß
·≈–‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ√–¥—∫ “¬µ“≈¥≈ß ‡ªÑ“À¡“¬°“√ºà“µ—¥
®ÿ¥¿“æ™—¥‡ªìπ√Ÿ‡ªìπ°“√ºà“µ—¥‡æ◊ËÕªî¥√Ÿ∫π®ÿ¥¿“æ™—¥Õ—π‡ªìπ
º≈„Àâ¡’°“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ ·≈–ªÑÕß°—π√–¥—∫ “¬µ“∑’Ë·¬à≈ß
„πÕπ“§µ

®“°°“√»÷°…“°“√ºà“µ—¥ºŸâªÉ«¬®ÿ¥√—∫¿“æ∫π®Õª√– “∑
µ“‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å
¬âÕπÀ≈—ß 6 ªï (¡°√“§¡ 2543-∏—π«“§¡ 2548) ¡’√–¬–
‡«≈“°“√µ‘¥µ“¡ºŸâªÉ«¬‡©≈’Ë¬ 14.6 ‡¥◊Õπ æ∫«à“ ¡’Õ—µ√“°“√
ªî¥¢Õß√Ÿ∫π®ÿ¥¿“æ™—¥‚¥¬√«¡ 68.75% ·≈–¡’√–¥—∫ “¬µ“
∑’Ë¥’¢÷ÈπÕ¬à“ßπâÕ¬ 1 ·∂«¢Õß ETDRS chart  ‡∑à“°—∫ 43.55%
´÷Ëß®“°°“√»÷°…“Õ◊Ëπæ∫«à“¡’Õ—µ√“°“√ªî¥¢Õß√Ÿ∫π®ÿ¥¿“æ™—¥
·≈–√–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√ºà“µ—¥∑’Ë¥’¢÷Èπ·µ°µà“ß°—π‰ª
µ“¡ªí®®—¬æ◊Èπ∞“π¢ÕßºŸâªÉ«¬ «‘∏’°“√ºà“µ—¥ ·≈–§«“¡™”π“≠
¢Õß·æ∑¬åºŸâºà“µ—¥

Significant cataract
RD
ERM
No late-operative note

No. of  cases

38
3
3
23

Table 4. Showed late postoperative complications.

Percentage (%)

82.60
4.5
4.5

34.85

Total  (N)

46 (phakic eye)
66
66
66

RD = retinal detachment, ERM = epiretinal membrane
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Figure 1.  Showed relation of mean BCVA during follow-up time
BCVA = best corrected visual acuity

Figure 2.  Showed intraoperative complications.
PVD = posterior vitreous detachment (¿“æ ’∑â“¬‡≈à¡)
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°“√»÷°…“¢Õß Jaycock PD ·≈–§≥–16 ´÷Ëß»÷°…“
ªí®®—¬∑’Ë¡’º≈µàÕ°“√ºà“µ—¥®ÿ¥¿“æ™—¥‡ªìπ√Ÿ™π‘¥‰¡à∑√“∫ “‡Àµÿ
®“°ºŸâªÉ«¬ 55 √“¬„π·ßà¢Õß°“√ªî¥¢Õß√Ÿ æ∫«à“ °“√≈Õ°
‡¬◊ËÕ∫ÿ√Õ∫®ÿ¥¿“æ™—¥ (ILM peeling) ¡’Õ—µ√“°“√ªî¥¢Õß√Ÿ
‡∑à“°—∫ 81.2% ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â≈Õ°‡∑à“°—∫ 57.1%
÷́Ëß¡’·π«‚πâ¡‡ªìπ‰ª„π∑‘»∑“ß‡¥’¬«°—π°—∫°“√»÷°…“π’È∑’Ëæ∫«à“

ºŸâªÉ«¬ 77.55% ∑’Ë‰¥â√—∫°“√≈Õ°‡¬◊ËÕ∫ÿ (ILM peeling) ¡’
°“√ªî¥¢Õß√ŸÀ≈—ß°“√ºà“µ—¥„π¢≥–∑’Ë¡’‡æ’¬ß 40.00% „π
°≈ÿà¡∑’Ë‰¡à‰¥â≈Õ°‡¬◊ËÕ∫ÿ∑’Ë¡’°“√ªî¥¢Õß√Ÿ (P=0.068) ´÷Ëß·¡â«à“
®–‰¡à· ¥ß§«“¡·µ°µà“ß∑“ß ∂‘µ‘™—¥‡®π ·µà°Á “¡“√∂· ¥ß
·π«‚πâ¡∑’Ë Õ¥§≈âÕß°—∫°“√»÷°…“„πÕ¥’µ‰¥â πÕ°®“°π’È  °“√
»÷°…“¢Õß Jaycock PD ·≈–§≥–16 ‡™àπ°—π ‰¥âæ∫ªí®®—¬
Õ◊ËπÊ ∑’Ë¡’º≈µàÕ°“√ªî¥¢Õß√Ÿ ‰¥â·°à √–¬–‡«≈“¢Õß‚√§°àÕπ
‰¥â√—∫°“√ºà“µ—¥∑’ËπâÕ¬°«à“ 6 ‡¥◊Õπ ·≈–√–À«à“ß 6-12 ‡¥◊Õπ
¡’Õ—µ√“°“√ªî¥¢Õß®ÿ¥√—∫¿“æ™—¥ 95.2% ·≈– 91.7% µ“¡
≈”¥—∫  à«π√–¬–‡«≈“∑’Ëπ“π°«à“ 12 ‡¥◊Õπ ¡’Õ—µ√“‡æ’¬ß
47.4% ́ ÷Ëß· ¥ß„Àâ‡ÀÁπ«à“¬‘Ëß√–¬–‡«≈“¢Õß‚√§°àÕπ‰¥â√—∫°“√
ºà“µ—¥ —Èπ¡“°¢÷Èπ°Á®–∑”„Àâº≈ ”‡√Á®¢Õß°“√ºà“µ—¥¥’¢÷Èπ
Õ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“π’È ‰¡à “¡“√∂· ¥ß§«“¡·µ°µà“ß

Figure 3.  Showed early postoperative complications.
IOP  = intraocular pressure, FGX = fluid gas exchange

π’È ‰¥â ́ ÷Ëßπà“®–‡ªìπ®“°®”π«πºŸâªÉ«¬∑’Ë»÷°…“πâÕ¬‡°‘π‰ª ®π‰¡à
 “¡“√∂· ¥ß§«“¡·µ°µà“ß∑“ß ∂‘µ‘‰¥â À√◊Õ‡°‘¥®“°∑’Ë°“√
»÷°…“π’È‡ªìπ≈—°…≥–°“√‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß ¢âÕ¡Ÿ≈∫“ß à«π¢“¥
À“¬‰ª À√◊Õ‡°‘¥®“°¢≥–∑’Ë∑”°“√»÷°…“π’È¬—ß‰¡à¡’°“√„™â‡§√◊ËÕß
¡◊Õµ√«®®Õª√– “∑µ“∑’Ë¡’§ÿ≥¿“æ ‡™àπ ‡§√◊ËÕß optical co-
herence tomography (OCT) ∑”„Àâ°“√ª√–‡¡‘π ¿“æ√Ÿ¢Õß
®ÿ¥¿“æ™—¥Õ“®º‘¥æ≈“¥‚¥¬‡©æ“–À≈—ßºà“µ—¥  à«πªí®®—¬Õ◊ËπÊ
´÷Ëß·¡â®–¡’√“¬ß“π«à“‡ªìπªí®®—¬∑’Ë¡’º≈µàÕ°“√ªî¥¢Õß√Ÿ ‡™àπ
™π‘¥¢Õß·°ä ∑’ËÕ¬Ÿà„πµ“‰¥âπ“π°«à“®–¡’º≈¡“°°«à“16 ·µà®“°
°“√»÷°…“π’È ¡’®”π«πºŸâªÉ«¬∑’Ë„™â·°ä  sulfur hexafluoride
(SF6) πâÕ¬°«à“ perfluoropropane (C3F8) ¡“° ®÷ß¬—ß‰¡à
 “¡“√∂‡ª√’¬∫‡∑’¬∫‰¥â

‡¡◊ËÕæ‘®“√≥“„π·ßà°“√¡Õß‡ÀÁπÀ≈—ß°“√ºà“µ—¥ ®“°°“√
»÷°…“π’Èæ∫«à“‰¥âº≈§≈â“¬°—∫°“√»÷°…“®“°°“√«‘®—¬Õ◊ËπÊ14,16-19

‚¥¬‡¡◊ËÕæ‘®“√≥“√–¥—∫ “¬µ“À≈—ß°“√ºà“µ—¥∑’Ë¥’¢÷Èπ¡“°°«à“
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12 ‡¥◊Õπ (61.11% ·≈– 27.27% µ“¡≈”¥—∫ P=0.085) ´÷Ëß
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·¡â«à“®–‰¡à· ¥ß§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß™—¥‡®π ·µà®“°
°“√∑” logistic regression analysis °Áæ∫«à“ ·π«‚πâ¡¢Õß
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‡ÀÁπÀ≈—ßºà“µ—¥∑’Ëæ∫®“°°“√»÷°…“°àÕπÀπâ“π’È ‡™àπ °“√ºà“µ—¥
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§≈â“¬∂ÿßπÈ” (cystoid macular edema) ·≈–µ‘¥‡™◊ÈÕ¿“¬„π
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* Department of Ophthalmology, Faculty of Medicine, Prince of Songkla University, Hat Yai, Songkhla province, Thailand

Factors Associated with Idiopathic Macular
Hole Surgery in Songklanagarind Hospital

Jirarattanasopa P., M.D.*
Ratanasukon M., M.D.*

Abstract
Objective: To evaluate the surgical outcomes and identify factors associated with anatomical and visual
outcomes of macular hole surgery in Songklanagarind hospital.

Methods: The 66 patients underwent macular hole surgery at Songklanagarind hospital between January
2000 to December 2005 were retrospectively reviewed to identify risk factors associated with anatomical and
visual outcomes. The risk factors were patient age, hole stage, duration prior to surgery, preoperative acuity,
simultaneous phacoemulsification with intraocular lens implantation, internal limiting membrane peeling and
intraocular gas tamponade.

Results: The total 66 eyes were reviewed. The numbers of macular hole closure was 44 patients (68.75%)
with the mean follow up period of 14.6 months. Mean preoperative visual acuity and final best correct visual
acuity were 1.02 and 0.85 log MAR unit (P=0.52). There was no definite risk factor associated with good
anatomical success and visual outcomes. However, the complete internal limiting membrane (ILM) peeling
and the duration prior to surgery of equal to or less than 6 months were slightly associated with higher rate
in anatomical success and visual outcomes, respectively (P=0.068 and 0.085).

Conclusion: We suggest that macular hole surgery should be performed within 6 months of duration and do
complete ILM peeling during the surgery, achieving better anatomical and visual outcomes.  Thai J Ophthalmol
2006 ; July-December 20(2) : 163-172.

Keywords: macular hole, visual acuity, pars plana vitrectomy
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* Department of Ophthalmology, Faculty of Medicine, Ramathibodi Hospital

Outcome of the Fellow Eye of Acute
Primary Angle Closure after Prophylactic
Laser Peripheral Iridotomy

Yupin  Leelachaikul, M.D.*

Objective: To study the long-term outcome of the fellow eyes of patients with acute primary angle closure
(APAC) who underwent only prophylactic laser peripheral iridotomy (LPI).

Design: Retrospective, noncomparative, interventional case series.

Participants: Ninety-seven consecutive patients with APAC who were treated with LPI at presentation to the
Department of Ophthalmology, Faculty of Medicine, Ramathibodi Hospital from January 1997 through December
2005.

Methods: The patientsû medical records were reviewed and the data on the presenting features of the fellow
eye were obtained. The subsequent long-term intraocular pressure (IOP) outcome after LPI was analyzed. A
rise in IOP during follow-up was defined as an IOP over 21 mmHg requiring treatment by medication or
surgery.

Main outcome measures: Incidence of acute angle closure and IOP in the fellow eye of APAC.

Results:  The mean follow-up period was 47.4 months (range, 9-100 months). Of the 97 patients, none had
APAC developed after prophylactic LPI. Among the fellow eyes, 82 eyes (84.5%) were successfully treated
with LPI alone without additional glaucoma treatment. Ten eyes (10.3%) had IOPs of 21 mmHg or less at
presentation, but a rise in IOP developed despite the presence of a patent LPI. Five eyes (5.2%) had signs
of preexisting chronic angle closure glaucoma at presentation and required further glaucoma treatment after
LPI. There was no significant complications from the LPI procedure in any studied eyes.

Conclusion: In our study, prophylactic LPI was safe and effective in preventing APAC in the fellow eyes. In
addition, this treatment helped to prevent long-term IOP rise in the majority of eyes (84.5%). Because a
significant proportion of fellow eyes (10.3%) had IOP rising despite the presence of a patent LPI, close
monitoring of the fellow eye in patients with APAC is suggested. Thai J Opthalmol 2006; July-December
20(2): 179-183.

Keywords: acute primary angle-closure, laser peripheral iridotomy
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Acute primary angle-closure (APAC) is a type
of glaucoma with classic clinical presentation and
straightforward diagnosis. Patients need an early
diagnosis and require urgent treatment. The underly-
ing mechanisms of primary angle-closure (PAC) is
an anatomical disorder. The previous reports showed
that the fellow eyes were found to have a high inci-
dence of angle-closure and peripheral anterior syn-
echiae1-5. If left untreated, there is a high risk of deve-
loping angle closure glaucoma. Lowe1 documented
that without treatment, 58 of 113 patients experienced
an acute attack in the contralateral eye, a third of
these occurring in the first year. Surgical peripheral
iridectomy (SPI), performed prophylactically in the
fellow eye, was found to be effective in preventing
APAC.1,3,6,7 However, laser peripheral iridotomy (LPI)
has largely superceded SPI as the definitive treatment
of choice in both the management of APAC and as a
prophylactic procedure in the fellow eye, because it
is noninvasive and can be performed quickly and
safely on an outpatient basis.

Ang, et al8 reported the effectiveness of pro-
phylactic LPI in preventing APAC in the fellow eye of
Asian. This study was conducted to assess the long-
term outcome of the fellow eye of patients with APAC
at presentation who were treated with LPI. The studied
principal parameters were the incidence of APAC
and the intraocular pressure (IOP) outcome after
prophylactic LPI.

Patients and Methods
A retrospective review of medical records of

consecutive patients with APAC presented at the
Department of Ophthalmology, Faculty of Medicine,
Ramathibodi Hospital, from January 1, 1997 through
December 31, 2005 was conducted.

Definitions of APAC
1. Presence of the following symptoms : ocu-

lar or periocular pain, nausea and/or vomiting, sud-
den onset of blurred vision or haloes around light

2. Presenting IOP of more than 21 mmHg with
ciliary injection, corneal edema, and middilated unre-
active pupil

3. Presence of an occluded angle in the af-
fected eye on gonioscopy

Patients with secondary angle closure, such as
lens-induced glaucoma, neovascular glaucoma, or
uveitic glaucoma, were excluded.

Data collection
A total of 97 fellow eyes from 97 APAC pa-

tients were included in the study and the medical
records were reviewed. The following data were col-
lected ; age, gender, duration of symptom, present-
ing IOP and gonioscopic findings.

The initial treatment for APAC was conducted
for the affected eye at the discretion of the manag-
ing ophthalmologist and the fellow eye was treated
with 2% pilocarpine every 6 hours as prophylaxis in
preventing an acute attack until prophylactic LPI.

The outcome of the fellow eyes following LPI
was defined as ça rise in IOPé of more than 21
mmHg and subsequently required medical or surgi-
cal treatment.

Results
Of the 97 patients, 90 (92.8%) were females

and 7 (7.2%) were males. The mean age was 61
years (range, 41-81 years). The mean follow-up pe-
riod was 47.4 months (range, 9-100 months). The
mean presenting IOP of the studied eye was 14.8
mmHg (range, 10-25 mmHg). Seventy-two eyes
(74.2%) had presenting IOPs of 21 mmHg or less,
whereas 25 eyes (25.8%) has IOPs of more than 21
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mmHg at presentation.  All of these eyes were  as-
ymptomatic. However, on gonioscopy their angles
were narrow and occludable. Fifteen eyes (15.5%)
had closed angles with peripheral anterior synechiae
on gonioscopy.

Acute angle closure did not develop in any
fellow eye after prophylactic LPI, and the iridotomies
remained patent throughout the follow-up period. No
major complications from the procedure were ob-
served.

Of the 97 fellow eyes that underwent LPI, 82
eyes (84.5%) were successfully treated with LPI alone
and had no rise in IOP during follow-up. There were
altogether 15 fellow eyes (15.5%) in which LPI was
insufficient for long-term IOP control. Of these, 10
eyes (10.3%) had IOP of 21 mmHg or less on pre-
sentation, but experienced a rise in IOP on follow-up
despite the presence of a patent LPI. In 8 of these
patients, IOPs were controlled with medication,
whereas two patients underwent glaucoma filtering
surgery (GFS). Gonioscopy of these eyes showed
that they had narrow creeping angles. The remaining
five eyes (5.2%) that required further treatment be-
cause of uncontrolled IOP were those with signs of
preexisting chronic angle closure glaucoma at the
time of first presentation. LPI was unable to control
IOP in these patients, one required further medical
treatment, and the rest underwent GFS after failed
medical treatment.

Discussion
Asian eyes are thought to have a genetic and

anatomic predisposition to develop angle closure.9,10

Because ocular dimensions are usually highly corre-
lated in the two eyes11, the contralateral eyes of pa-
tients with APAC may have a significant risk to de-
velop some form of primary angle-closure.1,4,8 Similar
to the previous studies1,3,8, in our study, LPI in the
fellow eye of patients with APAC is effective as a
prophylaxis against the development of APAC in the
long term. No medical regimen is entirely protective
against APAC.8 Pilocarpine may even have a role in
the development of APAC in Asian eyes9, because it
has been described to cause anterior chamber
shallowing12,13 and increase relative pupillary block.14,15

It is thus advisable to perform prophylactic LPI as
soon as possible in the fellow eye.

In our study with 82 eyes (84.5%) have no
subsequent rise in IOP after LPI. This result is similar
to the previous report from Ang et al.8 However,
there were 15 fellow eyes (15%) that had IOPs of 21
mmHg or less initially, but later experienced a rise in
IOP on follow-up that required treatment despite the
presence of a patent LPI. Gonioscopy showed that
chronic or creeping angle closure had developed in
these eyes.9 Angle crowding by progressive thicken-
ing of the lens or a plateau iris configuration may
have played a role in the pathogenesis of this chronic
angle closure. Because most cases of chronic rise in
IOP were detected in the first year after initial pre-
sentation, close monitoring of the fellow eye is ad-
vised in the follow-up of patients with APAC.
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µ‘¥µ“¡ºŸâªÉ«¬µâÕÀ‘π¡ÿ¡ªî¥‡©’¬∫æ≈—π‚¥¬∑”°“√µ√«®µ“¢â“ß∑’Ë‰¡à· ¥ßÕ“°“√¥â«¬Õ¬à“ßµàÕ‡π◊ËÕß¿“¬À≈—ß°“√√—°…“‚¥¬‡≈‡´Õ√å
„π√–¬–¬“«‡ªìπ ‘Ëß®”‡ªìπ ®—°…ÿ‡«™ “√ 2549; °√°Æ“§¡-∏—π«“§¡ 20(2): 179-183.

¬ÿæ‘π  ≈’≈–™—¬°ÿ≈, æ.∫.*
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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å : ‡æ◊ËÕ‡ πÕ«‘∏’°“√ºà“µ—¥∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“„π√–¬–·√° À≈—ß°“√∑”ºà“µ—¥ Glaucoma
drainage implantation (GDI)

«‘∏’°“√: ‡ªìπ°“√√“¬ß“π«‘∏’ºà“µ—¥·≈–º≈°“√ºà“µ—¥ GDI ‚¥¬∑”°“√Õÿ¥¿“¬„π∑àÕ√à«¡°—∫°“√ºŸ°‚¥¬√Õ∫∑àÕ ‡æ◊ËÕ„Àâ·æ∑¬å
 “¡“√∂§«∫§ÿ¡√–¥—∫§«“¡¥—π≈Ÿ°µ“¢ÕßºŸâªÉ«¬‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ „π¢≥–‡¥’¬«°—π¬—ß “¡“√∂ªÑÕß°—π¿“«–§«“¡¥—π≈Ÿ°
µ“µË”‡°‘π‰ª®π‡ªìπÕ—πµ√“¬  ́ ÷Ëß‡ªìπ¿“«–·∑√°´âÕπ∑’Ë ”§—≠ ·≈–æ∫‰¥â‡ ¡Õ„π√–¬–·√°¿“¬À≈—ß°“√ºà“µ—¥ GDI  ¡’ºŸâªÉ«¬∑—Èß ‘Èπ
18 µ“ „π¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ‡°≥±åº≈ ”‡√Á®§◊Õ°“√∑’ËºŸâªÉ«¬¡’√–¥—∫§«“¡¥—π≈Ÿ°µ“
Õ¬Ÿà√–À«à“ß 8 ·≈– 20 ¡¡.ª√Õ∑ ‚¥¬‰¡àµâÕß‰¥â√—∫¬“≈¥§«“¡¥—π≈Ÿ°µ“‡≈¬„π™à«ß‡¥◊Õπ·√°À≈—ß°“√ºà“µ—¥ ·≈–‰¡àæ∫¿“«–
·∑√° ấÕπ®“°°“√¡’√–¥—∫§«“¡¥—π≈Ÿ°µ“∑’ËµË”‡°‘π‰ª √«¡∑—Èß‰¡àæ∫¡’°“√µ‘¥‡™◊ÈÕ¿“¬„π≈Ÿ°µ“ ‡¡◊ËÕµ‘¥µ“¡ºŸâªÉ«¬‰ª‡ªìπ√–¬–‡«≈“
Õ¬à“ßπâÕ¬ 6 ‡¥◊Õπ

º≈°“√»÷°…“: ºŸâªÉ«¬ 16 µ“„π 18 µ“ ´÷Ëß§‘¥‡ªìπ√âÕ¬≈– 88.9  “¡“√∂§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“‰¥â‡ªìπº≈ ”‡√Á®µ“¡‡°≥±å
ºŸâªÉ«¬Õ’° 2 µ“®”‡ªìπµâÕß‰¥â√—∫¬“≈¥§«“¡¥—π≈Ÿ°µ“ 1 ™π‘¥‡æ◊ËÕ™à«¬§«∫§ÿ¡√–¥—∫§«“¡¥—π≈Ÿ°µ“„ÀâÕ¬Ÿà„π‡°≥±å‡ªÑ“À¡“¬
·µà‰¡àæ∫¿“«–·∑√°´âÕπ®“°°“√¡’√–¥—∫§«“¡¥—π≈Ÿ°µ“∑’ËµË”‡°‘π‰ª ·≈–°“√µ‘¥‡™◊ÈÕ¿“¬„π≈Ÿ°µ“‡≈¬µ≈Õ√–¬–‡«≈“¢Õß°“√»÷°…“

 √ÿª: °“√Õÿ¥¿“¬„π∑àÕ√à«¡°—∫°“√ºŸ°‚¥¬√Õ∫∑àÕ‡ªìπ«‘∏’°“√ºà“µ—¥∑’Ë “¡“√∂™à«¬„Àâ°“√§«∫§ÿ¡√–¥—∫§«“¡¥—π≈Ÿ°µ“„π√–¬–
·√°¿“¬À≈—ß°“√ºà“µ—¥ GDI ‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–ª≈Õ¥¿—¬ ®—°…ÿ‡«™ “√ 2549; °√°Æ“§¡-∏—π«“§¡ 20(2):
185-189.

°“√§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“„π√–¬–·√°¿“¬À≈—ß
°“√∑”ºà“µ—¥ Glaucoma drainage implantation
‚¥¬°“√Õÿ¥¿“¬„π∑àÕ√à«¡°—∫°“√ºŸ°‚¥¬√Õ∫∑àÕ

¬ÿæ‘π  ≈’≈–™—¬°ÿ≈, æ.∫.*

* ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’
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°“√ºà“µ—¥√—°…“µâÕÀ‘π‚¥¬°“√„ à glaucoma drainage
device (GDD) ‡ªìπ«‘∏’°“√ºà“µ—¥∑’Ë “¡“√∂™à«¬§«∫§ÿ¡√–¥—∫
§«“¡¥—π≈Ÿ°µ“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ„πºŸâªÉ«¬∑’Ë°“√∑” glau-
coma filtering surgery (GFS) ‰¡àª√– ∫§«“¡ ”‡√Á®À√◊Õ
‰¡à‡À¡“– ¡∑’Ë®–∑”ºà“µ—¥¥—ß°≈à“«‡≈¬ ·¡â«à“®–„™â¬“°≈ÿà¡
antifibrotic agent √à«¡¥â«¬°Áµ“¡ ‚¥¬À≈—°°“√ ”§—≠¢Õß
°“√„ à GDD §◊Õ µâÕß “¡“√∂§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“„ÀâÕ¬Ÿà
„π√–¥—∫∑’Ëª≈Õ¥¿—¬§◊Õ‰¡à Ÿß·≈–µË”®π‡ªìπÕ—πµ√“¬ ∑—Èßπ’Èæ∫
«à“ªí≠À“·∑√°´âÕπ∑’Ë ”§—≠´÷Ëßæ∫‰¥â‡ ¡Õ„π√–¬–·√°¿“¬
À≈—ß°“√„ à GDD §◊Õ §«“¡¥—π≈Ÿ°µ“∑’Ë Ÿß¡“°·≈–µË”¡“° ®÷ß
‰¥â¡’°“√§‘¥§âπ·≈–¥—¥·ª≈ß‡∑§π‘§«‘∏’°“√ºà“µ—¥„Àâ “¡“√∂
§«∫§ÿ¡ª√‘¡“≥°“√‰À≈¢ÕßπÈ”®“°™àÕß¥â“πÀπâ“¡à“πµ“‰¥â
Õ¬à“ß·¡àπ¬”·≈–‡À¡“– ¡„π™à«ß√–¬–·√°À≈—ß°“√ºà“µ—¥1-13

‡æ◊ËÕ≈¥ªí≠À“·∑√°´âÕπ∑’Ë√ÿπ·√ß≈ß
°“√»÷°…“π’È ‰¥â‡ πÕ«‘∏’°“√ºà“µ—¥∑’Ë “¡“√∂§«∫§ÿ¡

§«“¡¥—π≈Ÿ°µ“¢ÕßºŸâªÉ«¬¿“¬À≈—ß°“√∑”ºà“µ—¥ glaucoma
drainage implantation (GDI) „π√–¬–·√°„ÀâÕ¬Ÿà„π√–¥—∫
∑’Ëª≈Õ¥¿—¬ ‚¥¬°“√Õÿ¥¿“¬„π∑àÕ√à«¡°—∫°“√ºŸ°‚¥¬√Õ∫∑àÕ
÷́Ëß‡ªìπ«‘∏’ºà“µ—¥∑’Ë‰¡à¬ÿàß¬“° √«¥‡√Á« ·≈– “¡“√∂≈¥¿“«–

·∑√°´âÕπ®“°°“√¡’§«“¡¥—π≈Ÿ°µ“∑’Ë Ÿß·≈–µË”®π‡°‘π‰ª‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

«‘∏’°“√»÷°…“
‡ªìπ°“√»÷°…“¬âÕπÀ≈—ß„πºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√ºà“µ—¥„ à

GDD ‚¥¬«‘∏’Õÿ¥¿“¬„π∑àÕ¢Õß GDD √à«¡°—∫°“√‡¬Á∫ºŸ°‚¥¬
√Õ∫∑àÕ∑—Èß ‘Èπ 18 µ“ „π¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å
‚√ßæ¬“∫“≈√“¡“∏‘∫¥’  µ—Èß·µà°√°Æ“§¡ 2547  ∂÷ß°√°Æ“§¡
2549 ºŸâªÉ«¬∑ÿ°√“¬‰¥â√—∫°“√µ√«®µ‘¥µ“¡¿“¬À≈—ß°“√
ºà“µ—¥¥—ß°≈à“«‡ªìπ√–¬–‡«≈“Õ¬à“ßπâÕ¬ 6 ‡¥◊Õπ

°“√∑”ºà“µ—¥„ à GDD ∑ÿ°√“¬®–∑”¿“¬„µâ peribulbar
anesthesia ‚¥¬°“√ Õ¥ GDD ‡¢â“„µâ™—Èπ‡¬◊ËÕ∫ÿµ“¢“«·≈–
Tenonûs capsule ·≈â«‡¬Á∫ à«π plate ¢Õß GDD µ‘¥°—∫™—Èπ
sclera ∑’Ëµ”·Àπàß 8-10 ¡‘≈≈‘‡¡µ√ (¡¡.) ®“° limbus  ·≈â«
 Õ¥‰À¡ nylon ¢π“¥ 4-0 ‡¢â“¿“¬„π∑àÕ¢Õß GDD ª≈àÕ¬
™“¬‰À¡Õ’°¥â“π‰«â∫√‘‡«≥·Õàß‡¬◊ËÕ∫ÿµ“¢“«¥â“π≈à“ß ”À√—∫
¥÷ß‰À¡ÕÕ°„π¿“¬À≈—ß·≈–ºŸ°‚¥¬√Õ∫∑àÕ¥â«¬ nylon ¢π“¥
8-0 ‡ªìπ®”π«πÕ¬à“ßπâÕ¬ 3 ·Ààß „πµ”·Àπàß∑’Ë scleral patch
graft ®–‰¡à∫—ß‡ âπ‰À¡ ‚¥¬‰À¡ 1 ‡ âπ®–ºŸ°‡ªìπ releas-
able suture ·≈–‰À¡‡ âπ∑’Ë‡À≈◊Õ®–ºŸ°‡ªìπ non-releasable

suture ®“°π—Èπ Õ¥ª≈“¬∑àÕ∑’Ëµ—¥ª≈“¬„π≈—°…≥– anterior
bevel ºà“π‡¢â“¿“¬„π¥«ßµ“ À≈—ß®“°®—¥µ”·Àπàß·≈–√–π“∫
¢Õß∑àÕ‡√’¬∫√âÕ¬·≈â« ªî¥§≈ÿ¡∑àÕ¥â«¬ donor preserved
scleral patch graft ·≈–‡¬◊ËÕ∫ÿµ“¢“«¢ÕßºŸâªÉ«¬ (√Ÿª∑’Ë 1)

Figure 1. Surgical technique of GDI tube occlusion and
ligation.
A : non-releasable suture
B : releasable suture
C : tube occlusion with 8-0 nylon

¿“¬À≈—ß°“√ºà“µ—¥ GDI ºŸâªÉ«¬∑ÿ°√“¬ “¡“√∂°≈—∫∫â“π
‰¥â¿“¬„π«—ππ—Èπ ‚¥¬‰¡àµâÕß√—∫‰«â„π‚√ßæ¬“∫“≈ ºŸâªÉ«¬®–‰¥â
√—∫¬“ªØ‘™’«π–√à«¡°—∫ ‡µ’¬√Õ¬¥å„π¢«¥‡¥’¬«°—π À¬Õ¥µ“
«—π≈– 4 §√—Èß„π‡«≈“ 1  —ª¥“Àå  ®“°π—Èπ≈¥≈ß‡ªìπ«—π≈– 3
§√—Èß 1-2  —ª¥“Àå ·≈â«§àÕ¬Ê ≈¥≈ß®π “¡“√∂À¬ÿ¥¬“‰¥â
¿“¬„π 6  —ª¥“Àå   ”À√—∫¬“≈¥§«“¡¥—π≈Ÿ°µ“π—Èπ„ÀâÀ¬ÿ¥„™â
À≈—ßºà“µ—¥ °“√§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“®–æ‘®“√≥“¥÷ß‰À¡‡ âπ
∑’ËºŸ°‡ªìπ releasable suture °àÕπ·≈â«®÷ß„™â‡≈‡´Õ√å (Double
frequency Nd-YAG) ™à«¬µ—¥‰À¡ (laser suture lysis) ‡ âπ
∑’Ë‡À≈◊Õ∑’≈–‡ âπ‡ªìπ≈”¥—∫µàÕ¡“  ‚¥¬®–¥÷ß‰À¡ nylon ¢π“¥
4-0 „π∑àÕ¢Õß GDD ÕÕ° ‡¡◊ËÕ¡’æ—ßº◊¥‡°‘¥§≈ÿ¡ plate ¢Õß
GDD ‡√’¬∫√âÕ¬·≈â« ´÷Ëß®–µâÕß‡ªìπ√–¬–‡«≈“Õ¬à“ßπâÕ¬
2-3  —ª¥“ÀåÀ≈—ßºà“µ—¥ ∑—Èßπ’È„π™à«ß 1 ‡¥◊Õπ·√°À≈—ßºà“µ—¥
∂â“°“√µ—¥‰À¡¥—ß°≈à“«¬—ß‰¡à “¡“√∂§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“‰¥â
„π‡°≥±å‡ªÑ“À¡“¬ (target pressure) ®÷ß®–æ‘®“√≥“„Àâ
¬“≈¥§«“¡¥—π≈Ÿ°µ“‡ √‘¡ ·≈–∑”°“√π—¥µ√«®µ“„π«—π√ÿàß¢÷Èπ,
1  —ª¥“Àå, 2  —ª¥“Àå, 3  —ª¥“Àå, 1 ‡¥◊Õπ, 3 ‡¥◊Õπ ·≈– 6
‡¥◊Õπ ®“°π—Èππ—¥µ√«®∑ÿ°Ê 6 ‡¥◊Õπ ‡°≥±åº≈ ”‡√Á®„π°“√
ºà“µ—¥§◊Õ “¡“√∂§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“„ÀâÕ¬Ÿà√–À«à“ß 8 ·≈–
20 ¡¡.ª√Õ∑ ‚¥¬‰¡àµâÕß‰¥â√—∫¬“≈¥§«“¡¥—π≈Ÿ°µ“‡≈¬„π
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™à«ß‡¥◊Õπ·√°À≈—ßºà“µ—¥ ·≈–‰¡àæ∫¿“«–·∑√°´âÕπ®“°
°“√¡’√–¥—∫§«“¡¥—π≈Ÿ°µ“∑’ËµË”‡°‘π‰ª √«¡∑—Èß‰¡àæ∫¡’°“√µ‘¥
‡™◊ÈÕ¿“¬„π≈Ÿ°µ“

º≈°“√»÷°…“
„πºŸâªÉ«¬®”π«π 18 µ“ ∑’Ë‰¥â∑”°“√»÷°…“ 16 µ“ (À√◊Õ

§‘¥‡ªìπ√âÕ¬≈– 88.9) ª√– ∫º≈ ”‡√Á®µ“¡‡°≥±å ºŸâªÉ«¬Õ’°
2 µ“®”‡ªìπµâÕß‰¥â√—∫¬“À¬Õ¥≈¥§«“¡¥—π≈Ÿ°µ“ beta-
blocker √à«¡¥â«¬„π√–¬– 2  —ª¥“Àå·√°À≈—ß°“√ºà“µ—¥ ·≈–
 “¡“√∂À¬ÿ¥„™â¬“¥—ß°≈à“«‰¥âÀ≈—ß®“°¥÷ß‰À¡ nylon 4-0 ÕÕ°
·≈â«  πÕ°®“°π’È¬—ß‰¡àæ∫¿“«–·∑√° ấÕπ√â“¬·√ß ‡™àπ ¿“«–
§«“¡¥—π≈Ÿ°µ“µË”‡°‘π‰ª®π¡’ hypotonic maculopathy À√◊Õ
°“√µ‘¥‡™◊ÈÕ¿“¬„π¥«ßµ“ æ∫‡æ’¬ß°“√Õ—°‡ ∫‡≈Á°πâÕ¬¿“¬„π
¥«ßµ“ ´÷ËßÀ“¬‰¥â¿“¬„π 6  —ª¥“Àå

√–¥—∫§«“¡¥—π≈Ÿ°µ“‡©≈’Ë¬„πºŸâªÉ«¬°≈ÿà¡∑’Ëª√– ∫º≈
 ”‡√Á®µ“¡‡°≥±å ‚¥¬‰¡àµâÕß„™â¬“≈¥§«“¡¥—π≈Ÿ°µ“∑’Ë 1 «—π,
1  —ª¥“Àå, 2  —ª¥“Àå ·≈– 3  —ª¥“Àå ‡ªìπ 16.7, 18.3, 14.1
·≈– 10.7 ¡¡.ª√Õ∑µ“¡≈”¥—∫ πÕ°®“°π’È¬—ßæ∫«à“√–¥—∫
§«“¡¥—π≈Ÿ°µ“¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥„π°“√µ√«®∑ÿ°§√—Èß™à«ß
‡¥◊Õπ·√°À≈—ß°“√ºà“µ—¥¬—ß¡’§«“¡º—π·ª√„π™à«ß·§∫°«à“ 4
¡¡. ª√Õ∑‚¥¬µ≈Õ¥Õ’°¥â«¬ (√Ÿª∑’Ë 2)

«‘®“√≥å
„π°“√ºà“µ—¥„ à GDD ™π‘¥ non-valved π—Èπ ™à«ß

·√°À≈—ß°“√ºà“µ—¥®”‡ªìπµâÕß¡’«‘∏’°“√∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß„π
°“√®”°—¥ª√‘¡“≥πÈ”∑’Ë‰À≈ºà“π∑àÕ GDD ‡æ◊ËÕªÑÕß°—π¿“«–
·∑√°´âÕπ∑’Ë√ÿπ·√ß®“°°“√¡’§«“¡¥—π≈Ÿ°µ“µË”‡°‘π‰ª  ·æ∑¬å
®÷ß¡—°Õÿ¥À√◊ÕºŸ°∑àÕÕ¬à“ß ¡∫Ÿ√≥å®π°√–∑—ËßπÈ”‰¡à “¡“√∂
√–∫“¬ÕÕ°®“°¥«ßµ“ºà“π∑àÕ GDD ‰¥â‡≈¬ ∑”„ÀâºŸâªÉ«¬¬—ß
§ß®”‡ªìπµâÕß„™â¬“≈¥§«“¡¥—π≈Ÿ°µ“„π≈—°…≥–‡™àπ‡¥’¬«

°—∫‡¡◊ËÕ°àÕπºà“µ—¥µàÕ‰ªÕ’°®π°√–∑—Ëß 2-3  —ª¥“ÀåÀ≈—ßºà“µ—¥
‡æ◊ËÕ√Õ„Àâ¡’æ—ßº◊¥‡°‘¥§≈ÿ¡ plate ¢Õß GDD ¡“°‡æ’¬ßæÕ∑’Ë
·æ∑¬å®– “¡“√∂‡ªî¥√Ÿ∑àÕ GDD „ÀâπÈ”√–∫“¬ºà“π‰ª‰¥â
Õ¬à“ß‡µÁ¡∑’Ë ‚¥¬‰¡à‡°‘¥¿“«–·∑√°´âÕπ¢Õß°“√∑’Ë§«“¡¥—π≈Ÿ°
µ“µË”¡“° Õ¬à“ß‰√°Áµ“¡°“√„™â¬“™à«¬§«∫§ÿ¡§«“¡¥—π≈Ÿ°
µ“„π™à«ß√–¬–‡«≈“·√°¥—ß°≈à“«®–¡’ªí≠À“§◊Õ¡—°æ∫°“√¡’
§«“¡¥—π≈Ÿ°µ“ Ÿß‡°‘π√–¥—∫§«“¡¥—π≈Ÿ°µ“‡ªÑ“À¡“¬ ∑”„Àâ
‡°‘¥ªí≠À“µàÕ¢—È«ª√– “∑µ“‰¥â‡ ¡Õ ·æ∑¬å∫“ß∑à“π®÷ß
æ‘®“√≥“∑” GFS √à«¡°—∫°“√„ à GDD ‡æ◊ËÕ„Àâ filtering bleb
™à«¬§«∫§ÿ¡√–¥—∫§«“¡¥—π≈Ÿ°µ“™—Ë«§√“«„π√–¬– ·√°°àÕπ∑’Ë
GDD ®– “¡“√∂∑”ß“π‰¥â‡µÁ¡ª√– ‘∑∏‘¿“æ„π√–¬– 2-3
 —ª¥“ÀåµàÕ¡“ «‘∏’°“√∑” GFS æ√âÕ¡°—∫„ à GDD π’È “¡“√∂
™à«¬§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“‰¥â¥’°«à“°“√„™â¬“ ·µà°Á¡’¢âÕ‡ ’¬§◊Õ
√–¬–‡«≈“„π°“√ºà“µ—¥∑’Ë¬“«π“π¢÷Èπ ·≈–¬—ßµâÕßÕ“»—¬∫√‘‡«≥
‡¬◊ËÕ∫ÿµ“¢“«∑’Ë‡À¡“– ¡Õ’°¥â«¬ ´÷ËßÕ“®‰¡à “¡“√∂∑”‰¥â‡≈¬
„πºŸâªÉ«¬∑’Ë‡§¬∑”ºà“µ—¥µ“∫“ß™π‘¥¡“°àÕπ ‡™àπ scleral
buckle

°“√„™â‡≈‡´Õ√å™à«¬µ—¥‰À¡1-7 π—∫‡ªìπ§«“¡°â“«Àπâ“∑’Ë
 ”§—≠Õ—πÀπ÷Ëß∑’Ë “¡“√∂™à«¬„Àâ°“√§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“¢Õß
ºŸâªÉ«¬¿“¬À≈—ß°“√ºà“µ—¥ GFS ‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
·≈–¡’¿“«–·∑√°´âÕπ≈¥≈ß¡“°

§≥–ºŸâ∑”°“√»÷°…“®÷ßπ”«‘∏’°“√π’È¡“ª√–¬ÿ°µå„™â„π
°“√ºà“µ—¥„ à GDD ™π‘¥ non-valved ‚¥¬∑”°“√ºŸ°√Õ∫∑àÕ
√à«¡°—∫°“√ Õ¥‰À¡Õÿ¥‰«â¿“¬„π∑àÕ¢Õß GDD ¥â«¬ ∑—Èßπ’È
Õ“»—¬¢âÕ¥’®“°«‘∏’°“√µà“ßÊ ∑’Ë‡§¬¡’√“¬ß“π‰«â«à“¡’ª√– ‘∑∏‘¿“æ
·≈–ª≈Õ¥¿—¬„π°“√§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“„π√–¬–·√°¿“¬
À≈—ß°“√„ à GDD8-13 ‰¥â·°à °“√Õÿ¥¿“¬„π∑àÕ‚¥¬ nylon 4-0
´÷Ëß¡’¢π“¥‡≈Á°°«à“¢π“¥¢Õß√Ÿ∑àÕ¢Õß GDD ‡≈Á°πâÕ¬ ∑”„Àâ
πÈ”„π™àÕß¥â“πÀπâ“¡à“πµ“¬—ß‰À≈ÕÕ°¡“‰¥â¡“°æÕ ¡§«√
πÕ°®“°π’È®–∑”°“√ºŸ°√—¥‚¥¬√Õ∫∑àÕ‰«â¥â«¬‡æ◊ËÕªÑÕß°—π§«“¡
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Figure 2.  Mean postoperative intraocular pressure in eyes which considered success
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‡ ’Ë¬ß∑’Ë®–‡°‘¥¿“«–§«“¡¥—π≈Ÿ°µ“µË”¡“°‰ª∑’ËÕ“®‡°‘¥‰¥âÕ¬Ÿà
¥â«¬‡∑§π‘§π’È·æ∑¬å®– “¡“√∂§«∫§ÿ¡ª√‘¡“≥πÈ”∑’Ë‰À≈√Õ∫
‡ âπ‰À¡ nylon 4-0 ‰¥â‚¥¬°“√ºŸ°√Õ∫∑àÕ¥â«¬∑—Èß releas-
able ·≈– non-releasable suture ‚¥¬‰À¡ 1 ‡ âπ®–ºŸ°
‡ªìπ releasable suture ‡æ◊ËÕ„Àâ°“√¥÷ß‰À¡ÕÕ°„π√–¬–
·√°‡æ◊ËÕ≈¥§«“¡¥—π≈Ÿ°µ“∑”‰¥â –¥«°∑’Ë‡§√◊ËÕß àÕßµ√«®µ“
‡¡◊ËÕºŸâªÉ«¬¡“µ√«®µ“¡π—¥ Õπ÷Ëß∂â“„™â releasable suture
∑—ÈßÀ¡¥æ∫«à“Õ“®‡°‘¥ªí≠À“‰À¡À≈«¡®“°°“√§≈“¬ª¡‰¥â‡Õß
´÷ËßÕ“®∑”„Àâ‡°‘¥¿“«–§«“¡¥—π≈Ÿ°µ“µË”‡°‘π‰ª®π‡ªìπÕ—πµ√“¬
‰¥â „π‡∑§π‘§π’È®÷ßæ‘®“√≥“„™â non-releasable suture ∑’Ë
 “¡“√∂ºŸ°‰¥â·πàπ°«à“·≈–ª¡®–‰¡à§≈“¬µ—«‡Õß‡¢â“√à«¡¥â«¬
™à«¬„Àâ·æ∑¬å “¡“√∂ª√—∫ª√‘¡“≥πÈ”∑’Ë‰À≈ºà“π∑àÕ‰¥âÕ¬à“ß
·¡àπ¬”µ“¡§«“¡‡À¡“– ¡‚¥¬°“√‡≈◊Õ°„™â‡≈‡´Õ√åµ—¥‰À¡
non-releasable suture ‡ªìπ≈”¥—∫‰ª√–À«à“ß∑’Ëæ—ßº◊¥§àÕ¬Ê
‡°‘¥¢÷Èπ§≈ÿ¡ plate ¢Õß GDD ¡“°¢÷Èπµ“¡≈”¥—∫ ‚¥¬¢—Èπ
µÕπ∑—ÈßÀ¡¥π’È “¡“√∂∑”‰¥â ‚¥¬‰¡àµâÕß√—∫ºŸâªÉ«¬‡¢â“‰«â„π
‚√ßæ¬“∫“≈‡≈¬

®“°°“√»÷°…“π’Èæ∫«à“«‘∏’°“√Õÿ¥¿“¬„π∑àÕ¢Õß GDD
√à«¡°—∫°“√ºŸ°‚¥¬√Õ∫∑àÕ  “¡“√∂™à«¬§«∫§ÿ¡§«“¡¥—π≈Ÿ°
µ“‰¥â„ÀâÕ¬Ÿà¿“¬„π‡°≥±å∑’Ëª≈Õ¥¿—¬„πºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√
ºà“µ—¥„ à GDD ‚¥¬ “¡“√∂À≈’°‡≈’Ë¬ßªí≠À“°“√¡’§«“¡¥—π
≈Ÿ°µ“ Ÿß‡°‘π‰ª„π™à«ß‡¥◊Õπ·√°À≈—ß°“√ºà“µ—¥‰¥â‚¥¬‰¡àµâÕß
„™â¬“≈¥§«“¡¥—π≈Ÿ°µ“√à«¡¥â«¬‡≈¬∂÷ß√âÕ¬≈– 88.9  à«πºŸâªÉ«¬
∑’Ë®”‡ªìπµâÕß„™â¬“π—Èπ°“√„™â¬“À¬Õ¥ beta-blocker ‡æ’¬ß™π‘¥
‡¥’¬«°Á “¡“√∂§«∫§ÿ¡§«“¡¥—π≈Ÿ°µ“‰¥âÕ¬à“ßª≈Õ¥¿—¬·≈â«
πÕ°®“°π’È«‘∏’°“√ºà“µ—¥π’È ‰¡à∑”„Àâ ‘Èπ‡ª≈◊Õß«— ¥ÿ·≈–‡«≈“
°“√∑”ºà“µ—¥‡æ‘Ë¡¢÷Èπ‡≈¬ ·≈–°“√ºà“µ—¥π’È¬—ß™à«¬À≈’°‡≈’Ë¬ß
¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß§◊Õ °“√¡’§«“¡¥—π≈Ÿ°µ“µË”‡°‘π‰ª
®π¡’ hypotonic maculopathy ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æÕ’°
¥â«¬ ·¡â«à“«‘∏’°“√ºà“µ—¥π’È·æ∑¬å®”‡ªìπµâÕßÕ“»—¬‡≈‡´Õ√å
(Double frequency Nd-YAG) ™à«¬„π°“√µ—¥‰À¡ ·µà‡§√◊ËÕß
‡≈‡´Õ√åπ—Èππ—∫‡ªìπ‡§√◊ËÕß¡◊Õ∑“ß®—°…ÿ«‘∑¬“∑’Ë¡’„™â°—πÕ¬Ÿà·≈â«
Õ¬à“ß·æ√àÀ≈“¬„πªí®®ÿ∫—π®÷ß‰¡à‡ªìπ°“√ ‘Èπ‡ª≈◊Õß‡æ‘Ë¡¢÷Èπ·µà
Õ¬à“ß„¥Õ’°‡™àπ°—π
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* Department of Ophthalmology, Faculty of Medicine, Ramathibodi Hospital

Intraocular Pressure Control After Glaucoma
Drainage Implantation with Combined
Tube Occlusion and Ligation

Yupin  Leelachaikul, M.D.*

Objective: To describe an alternative surgical technique for intraocular pressure control in the early period
after glaucoma drainage implantation.

Methods: Medical records of 18 glaucomatous eyes which were underwent glaucoma drainage implantation
with combined tube occlusion and ligation at the Department of Ophthalmology, Ramathibodi Hospital from
July, 2004 to July 2006 were retrospectively reviewed. The early postoperative intraocular pressures were

between 8 and 20 mmHg without any antiglaucoma medication and no hypotonic maculopathy within the
first month were considerably successful for this technique. The follow-up periods were at least 6 months.

Results:The intraocular pressure as controlled successfully in 16 eyes (88.9%) with another 2 eyes required
1 antiglaucoma medication to assist in the pressure control. No serious complication as found throughout
the study period.

Conclusion: This study shows that combined tube occlusion and ligation in glaucoma drainage implantation
is safe and effective mean for early postoperative intraocular pressure control. Thai J Ophthalmol 2006 ;
July-December 20(2) : 185-189.

Keywords: glaucoma drainage implantation, tube occlusion, tube ligation
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* ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ 2 ∂.æ√“ππ° ‡¢µ∫“ß°Õ°πâÕ¬ °√ÿß‡∑æœ 10700

Review Article/∫∑§«“¡øóôπøŸ«‘™“°“√

Update on the Surgical Management of
Pediatric Cataracts

æ‘∑¬“  ¿¡√‡«™«√√≥, æ.∫.*

∫∑π”
µâÕ°√–®°„π‡¥Á° æ∫Õÿ∫—µ‘°“√≥åµ—Èß·µà 1.2 ∂÷ß 6 √“¬

µàÕ∑“√°·√°‡°‘¥ 10,000 √“¬1,2  ·∫àß‡ªìπÀ≈“¬™π‘¥µ“¡
√Ÿª√à“ß·≈–µ”·Àπàß ™π‘¥∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥ §◊Õ zonular cataract
πÕ°®“°π’È ‰¥â·°à µâÕ°√–®°™π‘¥ nuclear, lamellar, sutural
·≈– capsular3  “‡Àµÿ¢ÕßµâÕ°√–®°„π‡¥Á°„π√“¬∑’Ë‡ªìπ 2
¢â“ß “¡“√∂µ√«®æ∫ “‡Àµÿ‰¥â∂÷ß√âÕ¬≈– 50  à«π„π√“¬∑’Ë‡ªìπ
¢â“ß‡¥’¬«µ√«®æ∫ “‡Àµÿ‰¥âπâÕ¬4 µâÕ°√–®°„π‡¥Á° “¡“√∂
∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡‰¥âÀ≈“¬·∫∫µ—Èß·µà autosomal domi-
nant, autosomal recessive, ·≈– X-linked recessive

ªí®®ÿ∫—π°“√√—°…“µâÕ°√–®°„π‡¥Á°¡’«‘«—≤π“°“√‰ªÕ¬à“ß
¡“° ∑—Èß‡∑§π‘§°“√ºà“µ—¥ °“√„ à‡≈π åµ“‡∑’¬¡ √«¡∂÷ß°“√
√—°…“¿“«– “¬µ“¢’È‡°’¬®À≈—ß°“√ºà“µ—¥ ·µà¡’°“√√—°…“∫“ß
Õ¬à“ß∑’Ë¬—ß‰¡à‡ªìπ∑’Ë √ÿª·πàπÕπ ‡™àπ  ¡§«√„™â‡≈π åµ“‡∑’¬¡
™π‘¥æ—∫‰¥âÀ√◊Õ‰¡à °”≈—ß‡≈π åµ“‡∑’¬¡∑’Ë‡À¡“– ¡‡ªìπ‡∑à“‰√
 ¡§«√∑” posterior capsulotomy ¥â«¬À√◊Õ‰¡à  ‡«≈“∑’Ë
‡À¡“– ¡„π°“√∑”ºà“µ—¥‡æ◊ËÕ„Àâ ‰¥âº≈°“√¡Õß‡ÀÁπ∑’Ë¥’·≈–
‡°‘¥¿“«–·∑√°´âÕππâÕ¬∑’Ë ÿ¥ ¥—ßπ—Èπ®÷ß‰¥â¡’°“√∑∫∑«π·≈–
√«∫√«¡¢âÕ∫àß™’È „π°“√ºà“µ—¥ «‘∏’ºà“µ—¥ ¢—ÈπµÕπ°“√ºà“µ—¥
°“√„ à‡≈π åµ“‡∑’¬¡ ·≈–«‘∏’‡≈◊Õ°°”≈—ß‡≈π åµ“‡∑’¬¡∑’Ë¡’„™â
„πªí®®ÿ∫—π

¢âÕ∫àß™’È„π°“√ºà“µ—¥
√–¥—∫ “¬µ“¢ÕßºŸâ∑’Ë¡’µâÕ°√–®°®–¥’À√◊Õ‰¡à ¢÷Èπ°—∫

µ”·Àπàß·≈–¢π“¥§«“¡¢ÿàπ¢ÕßµâÕ°√–®°·≈–™π‘¥¢Õß
µâÕ°√–®° ‡™àπ ∂â“µ”·Àπàß§«“¡¢ÿàπ¢ÕßµâÕ°√–®°¬‘ËßÕ¬Ÿà¥â“π
À≈—ß·≈–µ√ß°≈“ß ®–¡’º≈∑”„Àâ√–¥—∫ “¬µ“≈¥≈ß¡“°°«à“
µ”·Àπàß§«“¡¢ÿàπ∑’ËÕ¬Ÿà¥â“πÀπâ“·≈–∫√‘‡«≥√‘¡¢Õß·°â«µ“
À√◊ÕµâÕ°√–®°™π‘¥ nuclear ´÷Ëß¡’§«“¡¢ÿàπ¡“°µ√ß°≈“ß
·°â«µ“¡’º≈∑”„Àâ√–¥—∫ “¬µ“≈¥≈ß¡“°°«à“µâÕ°√–®°™π‘¥
lamellar ́ ÷Ëß¡’§«“¡¢ÿàπµ√ß°≈“ßπâÕ¬°«à“5 ®“°°“√»÷°…“¢Õß
Wright ·≈–§≥– ‰¥â·π–π”«à“„π‡¥Á°‡≈Á°∑’Ë¬—ß‰¡à “¡“√∂
«—¥√–¥—∫ “¬µ“‰¥â §«√∑”ºà“µ—¥µâÕ°√–®°„π√“¬∑’Ë¡’¢π“¥
§«“¡¢ÿàπµ√ß°≈“ß·°â«µ“¡“°°«à“À√◊Õ‡∑à“°—∫ 3 ¡‘≈≈‘‡¡µ√6

 ”À√—∫‡¥Á°∑’Ë “¡“√∂«—¥√–¥—∫ “¬µ“‰¥â ®–∑”ºà“µ—¥„π
°√≥’∑’Ë√–¥—∫ “¬µ“πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 20/70 À√◊Õ¡’°“√
 Ÿ≠‡ ’¬°“√¡Õß¿“æ “¡¡‘µ‘ À√◊Õ¡’¿“«–µ“‡À≈à‡ªìπ§√—Èß§√“«
∑”„Àâ Ÿ≠‡ ’¬°“√„™âµ“ Õß¢â“ß¡Õß¿“ææ√âÕ¡°—π

√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√ºà“µ—¥ „π™à«ßªï §.». 1970
¡’°“√·π–π”„Àâ∑”ºà“µ—¥„π™à«ßÕ“¬ÿ 3-6 ‡¥◊Õπ ·µà„πªí®®ÿ∫—π
‰¥â·π–π”„Àâ∑”ºà“µ—¥‡√Á«∑’Ë ÿ¥‡∑à“∑’Ë∑”‰¥â  ®“°°“√»÷°…“¢Õß
Lambert æ∫«à“°“√∑”ºà“µ—¥°àÕπÕ“¬ÿ 10  —ª¥“Àå∑”„Àâ√–¥—∫
 “¬µ“Õ¬Ÿà„π‡°≥±å¥’7
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°“√≈ß·º≈ºà“µ—¥
„πª√–‡∑» À√—∞Õ‡¡√‘°“ ªí®®ÿ∫—π®—°…ÿ·æ∑¬å∑’Ë∑”ºà“µ—¥

µâÕ°√–®°„πºŸâ„À≠àª√–¡“≥√âÕ¬≈– 90 ≈ß·º≈ºà“µ—¥·∫∫
‰¡àµâÕß‡¬Á∫·º≈ (sutureless)8 µà“ß®“°„π‡¥Á°∑’ËµâÕß‡¬Á∫·º≈
ºà“µ—¥ ‡π◊ËÕß®“°·º≈®–√—Ë« ‡æ√“–‚§√ß √â“ß¢Õß≈Ÿ°µ“¬—ß‰¡à
‡À¡◊Õπ„πºŸâ„À≠à ‰¥â¡’°“√»÷°…“æ∫ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥
endophthalmitis ¡“°¢÷Èπ„π√“¬∑’Ë≈ß·º≈ºà“µ—¥·∫∫‰¡à‡¬Á∫
·º≈ °“√≈ß·º≈ºà“µ—¥∑’Ë°√–®°µ“·≈–µ”·Àπàß·º≈ºà“µ—¥
Õ¬Ÿà∑“ß temporal ¡’‚Õ°“ ‡°‘¥ endophthalmitis  Ÿß°«à“
°“√≈ß·º≈ºà“µ—¥∑’Ë sclera ·≈–µ”·Àπàß·º≈ºà“µ—¥Õ¬Ÿà∑“ß
superior ∂÷ß 4 ‡∑à“9

„πºŸâ„À≠à °“√≈ß·º≈ºà“µ—¥∫√‘‡«≥°√–®°µ“∑”„Àâ‡°‘¥
¿“«– “¬µ“‡Õ’¬ßÀ≈—ß°“√ºà“µ—¥‰¥â ‡π◊ËÕß®“°·º≈ºà“µ—¥Õ¬Ÿà„°≈â
visual axis ¡“°°«à“·º≈ºà“µ—¥∫√‘‡«≥ sclera  à«π¡“°
‡¥Á°¡’¿“«– “¬µ“‡Õ’¬ß·∫∫ with-the-rule Õ¬Ÿà·≈â« °“√≈ß
·º≈ºà“µ—¥∑’Ë°√–®°µ“∫√‘‡«≥ temporal ®–∑”„Àâ¿“«– “¬µ“
‡Õ’¬ß‡ªìπ¡“°¢÷ÈπÕ’° ¥—ßπ—ÈπÀ“°®–≈ß·º≈ºà“µ—¥∑’Ë°√–®°µ“
®÷ß§«√≈ß∫√‘‡«≥ superior

Anterior capsular management
‡∑§π‘§„π°“√∑” anterior capsulotomy „π‡¥Á°¡’

3 «‘∏’10 §◊Õ
1. continuous curvilinear capsulorhexis ∑”

‚¥¬©’° anterior capsule ‡ªìπ«ßÕ¬à“ßµàÕ‡π◊ËÕß§≈â“¬°—∫∑’Ë
∑”„πºŸâ„À≠à ·µà¡’¢âÕ√–«—ß §◊Õ anterior capsule „π‡¥Á°
§àÕπ¢â“ß‡Àπ’¬« ¡’§«“¡¬◊¥À¬ÿàπ Ÿß·≈– scleral rigidity §àÕπ
¢â“ßµË” ∑”„Àâ‡°‘¥·√ß¥—π Ÿß¢÷Èπ®“°¥â“πÀ≈—ß·°â«µ“ ¥—ßπ—Èπ¡’
‚Õ°“ ∑’Ë anterior capsule ®–©’°¢“¥‰ª à«π√‘¡‰¥âßà“¬¢÷Èπ
«‘∏’ªÑÕß°—π§◊Õ „™â “√ viscoelastic ∑’Ë¡’πÈ”Àπ—°¡“°æÕ‡æ◊ËÕ
∑”„ÀâÀâÕßÀπâ“¡à“π µ“°«â“ß¢÷Èπ ≈¥·√ßµ÷ß¢Õß anterior cap-
sule ≈ßµâ“π°—∫·√ß¥—π®“°¥â“πÀ≈—ß·°â«µ“¥â«¬·≈–‡√‘Ë¡µâπ
¥â«¬«ß‡≈Á°Ê

 ”À√—∫√“¬∑’Ë‰¡à “¡“√∂‡ÀÁπ anterior capsule ‰¥â
™—¥ ¡’°“√¬âÕ¡ ’ capsule ¥â«¬ fluorescein, trypan blue
À√◊Õ indocyanine green ‡æ◊ËÕ„Àâ –¥«°µàÕ°“√∑” ante-
rior capsulotomy11

2. vitrectorhexis À√◊Õ mechanized capsuloto-
my  ∑”‚¥¬„™â vitrectomy probe µ—¥ anterior capsule
§«√‡≈◊Õ°√–∫∫ Venturi pump ‡π◊ËÕß®“°√–∫∫ peristaltic

pump µ—¥ anterior capsule ‰¥â¬“°°«à“ √–À«à“ßµ—¥ anterior
capsule §«√∑”„ÀâÀâÕßÀπâ“¡à“πµ“§ß∑’Ëµ≈Õ¥ ®–∑”„Àâ°“√
µ—¥ßà“¬¢÷Èπ ·≈– “¡“√∂„™â probe ∑” lensectomy, posterior
capsulotomy ·≈– vitrectomy µàÕ‰¥â

°“√«“ß probe §«√§«Ë”¥â“π∑’Ëµ—¥≈ß≈à“ß‡æ◊ËÕ„Àâµ—¥
anterior capsule ‰¥âßà“¬¢÷Èπ  ‡√‘Ë¡µâπµ—Èß cutting rate 150-
300 §√—ÈßµàÕπ“∑’ ·≈– vacuum 150-250 ¡‘≈≈‘‡¡µ√ª√Õ∑
®“°°“√»÷°…“¢Õß Wilson ·≈–§≥– æ∫«à“«‘∏’π’È∑”ßà“¬°«à“
·≈–‚Õ°“ ∑’Ë anterior capsule ©’°¢“¥√–À«à“ß„ à‡≈π åµ“
‡∑’¬¡πâÕ¬°«à“«‘∏’·√°12

3. radiofrequency diathermy capsulotomy
‚¥¬„™â probe ∑’Ë àß°√–· ‰øøÑ“§«“¡∂’Ë 500 °‘‚≈‡Œ‘́ åµ ∑”„Àâ
ª≈“¬ probe ¡’Õÿ≥À¿Ÿ¡‘ Ÿß∂÷ß 160 Õß»“ø“‡√π‰Œµå ‚¥¬
«“ß probe ‡ªìπ√Ÿª«ß°≈¡¡’º≈„Àâ§«“¡√âÕππ’È “¡“√∂µ—¥
anterior capsule ‰¥â ·µà¢Õ∫ anterior capsule ∑’Ë‡À≈◊ÕÕ¬Ÿà
¡’§«“¡¬◊¥À¬ÿàππâÕ¬°«à“∑” anterior capsulotomy ·∫∫«‘∏’
·√° ∑”„Àâ¡’‚Õ°“ ‡°‘¥°“√©’°¢“¥¢Õß anterior capsule ‰¥â
ßà“¬√–À«à“ß∑” lensectomy ·≈–„ à‡≈π åµ“‡∑’¬¡13

°“√‡≈◊Õ°«‘∏’∑” anterior capsulotomy ¢÷Èπ°—∫
ª√– ∫°“√≥å·≈–∑—°…–¢Õß®—°…ÿ·æ∑¬å·µà≈–§π

Cortex and nucleus removal
À≈—ß®“°∑’Ë∑” anterior capsulotomy ·≈â« ·π–π”

„Àâ∑” hydrodissection ‡æ◊ËÕ·¬° cortex ·≈– epithelial
cells ÕÕ°®“° lens capsule ‡æ◊ËÕ≈¥¿“«–∂ÿßÀÿâ¡‡≈π å¢ÿàπ
 à«π¢—ÈπµÕπ°“√π”‡π◊ÈÕ·°â«µ“ÕÕ° Õ“®„™â phacoemulsifi-
cation handpiece À√◊Õ vitrectomy probe °Á‰¥â „π‡¥Á°
°“√π” cortex ÕÕ°‰¥âÀ¡¥∑”‰¥â≈”∫“°‡π◊ËÕß®“° cortex
‡Àπ’¬«·≈–µ‘¥·πàπ°—∫ capsule ‚¥¬‡©æ“–∫√‘‡«≥„µâ·º≈
ºà“µ—¥

°“√„ à‡≈π åµ“‡∑’¬¡
‚¥¬∑—Ë«‰ª °“√„ à‡≈π åµ“‡∑’¬¡„π‡¥Á°Õ“¬ÿ¡“°°«à“ 2 ªï

∂◊Õ«à“‰¥âº≈¥’∑—Èß„π¥â“π√–¥—∫ “¬µ“ §«“¡æ÷ßæÕ„® ·≈–
§«“¡ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬ ®“°°“√ ”√«®‚¥¬ American
Association for Pediatric Ophthalmology and Stra-
bismus „πªï §.». 1993 æ∫«à“¡’‡æ’¬ß√âÕ¬≈– 12.9 ∑’Ë„ à
‡≈π åµ“‡∑’¬¡„π‡¥Á°Õ“¬ÿπâÕ¬°«à“ 2 ªï14 µàÕ¡“°“√ ”√«®„π
ªï §.». 2001 æ∫«à“¡’°“√„ à‡≈π åµ“‡∑’¬¡„π‡¥Á°Õ“¬ÿπâÕ¬°«à“
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2 ªï  Ÿß∂÷ß√âÕ¬≈– 81.98 ªí®®ÿ∫—π§«“¡°â“«Àπâ“¥â“π‡∑§π‘§
°“√ºà“µ—¥·≈–™π‘¥¢Õß‡≈π åµ“‡∑’¬¡æ—≤π“‰ª¡“° ®÷ß¡’·π«
‚πâ¡∑’Ë®–„ à‡≈π åµ“‡∑’¬¡„π‡¥Á°∑’ËÕ“¬ÿπâÕ¬Ê ¥—ß∑’Ë¡’°“√»÷°…“
¢Õß°≈ÿà¡ Infantile Aphakia Treatment Study Õ¬Ÿà„π√–À«à“ß
°“√ √ÿªº≈‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ §«“¡ª≈Õ¥¿—¬ ·≈–
¢âÕÀâ“¡¢Õß°“√„ à‡≈π åµ“‡∑’¬¡„π√“¬∑’Ë‡ªìπµâÕ°√–®°¢â“ß
‡¥’¬«∑’ËÕ“¬ÿπâÕ¬°«à“ 6 ‡¥◊Õπ ·≈–„π°≈ÿà¡ microphthalmos
À√◊Õ°≈ÿà¡∑’Ë¡’§«“¡º‘¥ª°µ‘Õ◊ËπÊ ¿“¬„πµ“

°“√§”π«≥§à“‡≈π åµ“‡∑’¬¡ (IOL calculations)
®“°°“√»÷°…“∂÷ß°“√„™â Ÿµ√§”π«≥§à“‡≈π åµ“‡∑’¬¡

À≈“¬°“√»÷°…“   √ÿª‰¥â«à“ Ÿµ√∑’Ë„™â„π°“√§”π«≥‚¥¬∑—Ë«‰ª
‡™àπ  Ÿµ√ SRK, SRK II, SRK/T, Holladay ®–¡’§«“¡º‘¥
æ≈“¥‰¥â„π‡¥Á°∑’Ë¡’ axial length  —Èπ°«à“ 20-22 ¡‘≈≈‘‡¡µ√15,16

¥—ßπ—Èπ§«√√–«—ß„π‡¥Á°∑’Ë¡’ axial length πâÕ¬
°“√‡≈◊Õ°°”≈—ß‡≈π åµ“‡∑’¬¡ (IOL power selec-

tion)
‡¥Á°¡’°“√‡ª≈’Ë¬π·ª≈ß∑—Èß§«“¡‚§âß°√–®°µ“ (corneal

curvature) ·≈–§«“¡¬“«≈Ÿ°µ“ (axial length) µ“¡Õ“¬ÿ
∑”„Àâ°“√‡≈◊Õ°°”≈—ß‡≈π åµ“‡∑’¬¡„Àâ∂Ÿ°µâÕßπ—Èπ‡ªìπ‰ª‰¥â¬“°
‚¥¬∑—Ë«‰ª„π‡¥Á°À≈—ßºà“µ—¥§à“ refraction §«√∑”„Àâ‡ªìπ “¬µ“
¬“« (hyperopia) ‡π◊ËÕß®“°≈Ÿ°µ“¢Õß‡¥Á°®–¬“«¢÷ÈπÕ’°µ“¡
Õ“¬ÿ ‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ§à“ refraction ®–°≈—∫¡“‡ªìπ “¬µ“ª°µ‘
(emmetropia) „π√“¬∑’Ë‡ªìπµâÕ°√–®°¢â“ß‡¥’¬« °“√‡≈◊Õ°
°”≈—ß‡≈π åµ“‡∑’¬¡¢÷Èπ°—∫ Õ“¬ÿ, axial length ·≈–§à“ refrac-
tion ¢Õßµ“Õ’°¢â“ßÀπ÷Ëß ‡æ◊ËÕ≈¥¿“«– anisometropia „ÀâπâÕ¬
°«à“ 3 diopters

®“°°“√»÷°…“¢Õß Enyedi ·≈–§≥–17 ·≈–¢Õß
Awner ·≈–§≥–18 ‰¥â·π–π”§à“ refraction ∑’Ë§“¥‰«âÀ≈—ß
ºà“µ—¥µ“¡Õ“¬ÿ ¥—ßµ“√“ß∑’Ë 1

Axial length ‡ªìπªí®®—¬ ”§—≠„π°“√‡≈◊Õ°°”≈—ß‡≈π å
µ“‡∑’¬¡„π‡¥Á° ‚¥¬®“°°“√»÷°…“¢Õß Dahan ·≈–
Drusedau19 ‰¥â·π–π”„Àâ‡≈◊Õ°°”≈—ß‡≈π åµ“‡∑’¬¡µ“¡§à“
axial length ¥—ßµ“√“ß∑’Ë 2

Enyedi ·≈–§≥– Awner ·≈–§≥–

µ“√“ß∑’Ë 1  · ¥ß§à“ refraction À≈—ßºà“µ—¥®“°°“√»÷°…“¢Õß Enyedi ·≈– Awner

Õ“¬ÿ (ªï) §à“ refraction À≈—ßºà“µ—¥ (diopters) §à“ refraction À≈—ßºà“µ—¥ (diopters)Õ“¬ÿ (ªï)

1
2
3
4
5

+ 6.00
+ 5.00
+ 4.00
+ 3.00
+ 2.00

1 to 3
2 to 4
4 to 5
5 to 7

+ 3.00
+ 2.50
+ 2.00
+ 1.00

µ“√“ß∑’Ë 2  · ¥ß°”≈—ß‡≈π åµ“‡∑’¬¡µ“¡§à“ axial length

17
18
19
20
21

Intraocular lens power
(diopters)

+ 28
+ 27
+ 26
+ 24
+ 22

Axial length (mm)

°“√‡≈◊Õ°™π‘¥‡≈π åµ“‡∑’¬¡ (IOL choice)
‡≈π åµ“‡∑’¬¡∑’Ë¡’„™â„π‡¥Á°§≈â“¬°—∫„πºŸâ„À≠à §◊Õ „™â ‰¥â

∑—Èß™π‘¥ acrylic ·≈–™π‘¥ polymethylmethacrylate
(PMMA)  Kuchle ·≈–§≥–20 ‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫º≈·≈–
¿“«–·∑√°´âÕπ®“°°“√„ à‡≈π åµ“‡∑’¬¡™π‘¥ acrylic °—∫™π‘¥
PMMA „π‡¥Á° æ∫«à“„π°≈ÿà¡ acrylic ¡’¿“«–·∑√° ấÕππâÕ¬
°«à“·≈–‡°‘¥ posterior capsule opacification (PCO) ™â“
°«à“„π°≈ÿà¡ PMMA „πªí®®ÿ∫—π¡’°“√»÷°…“∂÷ß°“√„™â‡≈π å
µ“‡∑’¬¡·∫∫æ—∫‰¥â™π‘¥ acrylic ∑—Èß∑’Ë‡ªìπ single piece ·≈–
three pieces „π‡¥Á° æ∫«à“∑—Èß Õß·∫∫ “¡“√∂π”‰ª„™â„π
‡¥Á°‰¥â21

‡¡◊ËÕª√–¡“≥ 5-6 ªï°àÕπ ‰¥â‡√‘Ë¡¡’°“√„™â‡≈π åµ“‡∑’¬¡
™π‘¥ multifocal „π‡¥Á° ®“°°“√»÷°…“¢Õß Jacobi ·≈–
§≥–22,23 æ∫«à“√–¥—∫ “¬µ“∑—Èß∑’Ë‰°≈·≈–„°≈â¥’¢÷Èπ√âÕ¬≈– 68
·≈–°“√„ à‡≈π åµ“‡∑’¬¡™π‘¥ multifocal ·∫∫ scleral fixa-
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tion ‰¥âº≈‡∑à“°—∫°“√„ à·∫∫ monofocal Õ¬à“ß‰√°Áµ“¡„π
°≈ÿà¡ multifocal ¡’ stereopsis ·≈– near vision ¥’°«à“„π
°≈ÿà¡ monofocal °“√„ à‡≈π åµ“‡∑’¬¡™π‘¥æ‘‡»…„π‡¥Á°¬—ß
§ßµâÕß¡’°“√»÷°…“µàÕ‰ª„πÕπ“§µ

Posterior capsular management
„π™à«ß·√°¢Õß°“√‡√‘Ë¡∑”ºà“µ—¥µâÕ°√–®°„π‡¥Á°‰¡à‰¥â

¡’°“√∑” posterior capsulotomy ∑”„Àâ‡°‘¥ posterior
capsule opacification ¡’º≈∑”„Àâ√–¥—∫ “¬µ“≈¥≈ß µàÕ¡“
¡’°“√§‘¥§âπ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√∑” vitrectomy ∑”„Àâ°“√
ºà“µ—¥∑”‰¥â –¥«°¬‘Ëß¢÷Èπ ®÷ß‰¥â¡’°“√∑” posterior capsulo-
tomy ·≈– anterior vitrectomy ´÷Ëß‡ªìπ«‘∏’ªÑÕß°—π‰¡à„Àâ
visual axis ¢ÿàπ ‡æ◊ËÕ≈¥¿“«– “¬µ“¢’È‡°’¬®®“° posterior
capsule opacification ‰¥â„π√–¬–¬“«

‡¡◊ËÕ 10 °«à“ªï°àÕπ‰¥â‡√‘Ë¡¡’°“√¬Õ¡√—∫„Àâ„ à‡≈π åµ“
‡∑’¬¡‰¥â„π‡¥Á°Õ“¬ÿ¡“°°«à“ 2 ªï ∑”„Àâæ∫ªí≠À“‡°’Ë¬«°—∫°“√
∑” posterior capsulotomy ·≈– anterior vitrectomy
µ“¡¡“   à«π¡“°‡ πÕ«à“ °“√∑” posterior capsulotomy
‡æ’¬ßÕ¬à“ß‡¥’¬«π—Èπ ‰¡à “¡“√∂ªÑÕß°—π°“√‡°‘¥ posterior
capsule opacification ‰¥â ‡π◊ËÕß®“°‚§√ß √â“ß¢Õß vitreous
„π‡¥Á°‡À¡“– ”À√—∫°“√‡®√‘≠¢Õß lens epithelium ‰ª∫π
anterior vitreous ∂÷ß·¡â®–‰¡à¡’ posterior capsule  ∑”„Àâ
¥Ÿ‡À¡◊Õπ«à“∫√‘‡«≥∑’Ë∑” posterior capsulotomy ‰ª·≈â«∂Ÿ°
ªî¥ À√◊Õ‡°‘¥ posterior capsule opacification ¢÷Èπ ¥—ßπ—Èπ
®÷ß·π–π”„Àâ∑” posterior capsulotomy √à«¡°—∫ anterior
vitrectomy „π°“√ºà“µ—¥§√—Èß‡¥’¬«°—π À√◊Õ∑” posterior
capsulotomy √à«¡°—∫∑” IOL optic capture ‡æ◊ËÕªÑÕß°—π
‰¡à„Àâ∫√‘‡«≥ visual axis ¢ÿàπ

®“°°“√»÷°…“¢Õß Buckley ·≈–§≥–24 °—∫  Mamdi

·≈–§≥–25 æ∫«à“ ‰¡à«à“®–∑” posterior capsulotomy ¥â«¬
«‘∏’ manual À√◊Õ„™â‡§√◊ËÕß¡◊Õ™à«¬∑”°àÕπÀ√◊ÕÀ≈—ß„ à‡≈π å
µ“‡∑’¬¡ ·º≈ºà“µ—¥‡¢â“ºà“π¥â“πÀπâ“À√◊Õºà“π pars plana
‰¥âº≈µàÕ√–¥—∫ “¬µ“§àÕπ¢â“ß¥’ ¢âÕ‡ ’¬¢Õß°“√∑” posterior
capsulotomy √à«¡°—∫ anterior vitrectomy §◊Õ ¡’ vitreous
adhesions ·≈–¡’ vitreous incarceration ∑’Ë·º≈ºà“µ—¥
∑”„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥®Õµ“≈Õ°À≈ÿ¥µ“¡¡“‰¥â

®“°°“√»÷°…“¢Õß Gimbel ·≈–§≥–26 „π‡¥Á°Õ“¬ÿπâÕ¬
°«à“ 5 ªï æ∫«à“°“√∑” optic capture ‚¥¬‰¡à‰¥â∑” anterior
vitrectomy √à«¡¥â«¬ °Á¬—ß¡’‚Õ°“ ∑’Ë visual axis ¢ÿàπ‰¥âÕ’°
¥—ßπ—Èπ∂÷ß·¡â®–¡’°“√∑” IOL optic capture ·≈â«°Á¬—ß·π–π”
„Àâ∑” anterior vitrectomy √à«¡¥â«¬

°“√„™â  YAG laser „π°“√∑” posterior capsulotomy
„π‡¥Á°  à«π¡“°¡—°∑”‡ªìπ second procedure ∑’ËµâÕßÕ“»—¬
°“√¥¡¬“ ≈∫ ·≈–„™â√–¥—∫æ≈—ßß“π§àÕπ¢â“ß Ÿß ¥—ßπ—Èπ®÷ß
·π–π”«à“§«√∑” posterior capsulotomy √à«¡°—∫ anterior
vitrectomy „π‡¥Á°∑’ËÕ“¬ÿπâÕ¬°«à“ 6 ªï∑ÿ°√“¬27

 √ÿª
°“√∑”ºà“µ—¥µâÕ°√–®°„π‡¥Á° ®—°…ÿ·æ∑¬å§«√¡’

ª√– ∫°“√≥å„π°“√∑”ºà“µ—¥∑—Èß„π à«π¢Õß anterior, poste-
rior capsule ·≈– anterior vitreous °“√¥Ÿ·≈„π™à«ß°àÕπ
·≈–À≈—ßºà“µ—¥ ‚¥¬‡©æ“–ªí≠À“ activity „π‡¥Á°∑’Ë§«∫§ÿ¡
¬“° §«“¡«‘µ°°—ß«≈¢ÕßæàÕ·¡à °“√¥Ÿ·≈À≈—ßºà“µ—¥ √«¡∂÷ß
°“√„™â·«àπÀ√◊Õ‡≈π å —¡º—  °“√·°â ‰¢ªí≠À“¿“«– “¬µ“
¢’È‡°’¬®·≈– binocular vision „πªí®®ÿ∫—π‰¥â¡’°“√·π–π”„Àâ
„ à‡≈π åµ“‡∑’¬¡„π‡¥Á°Õ“¬ÿ 2 ªï¢÷Èπ‰ª∑’Ë‡ªìπ bilateral À√◊Õ
„π‡¥Á°Õ“¬ÿ 1 ªï¢÷Èπ‰ª∑’Ë‡ªìπ unilateral ·≈–§«√∑” posterior
capsulotomy √à«¡°—∫ anterior vitrectomy „π‡¥Á°∑’ËÕ“¬ÿ
πâÕ¬°«à“ 6 ªï∑ÿ°√“¬
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∫∑π”
Toxic anterior segment syndrome (TASS) ‡ªìπ

‚√§∑’Ë¡’√“¬ß“π¡“π“πÀ≈“¬ ‘∫ªï·≈â« ·µà„π√–¬– 2-3 ªï∑’Ë
ºà“π¡“ ¡’√“¬ß“π°“√‡°‘¥ TASS ∫àÕ¬¡“°¢÷Èπ ®“°‚√ßæ¬“∫“≈
·≈–§≈‘π‘°„πª√–‡∑» À√—∞Õ‡¡√‘°“·≈–·§π“¥“¡“°°«à“ 100
·Ààß  “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ TASS ¡’¡“°¡“¬ ·µà∫“ß§√—Èß·æ∑¬å
‰¡à “¡“√∂§âπÀ“ “‡Àµÿ¢Õß‚√§‰¥â«à“‡°‘¥®“°Õ–‰√ ·¡â®–∑”
°“√µ√«® Õ∫Õ¬à“ß≈–‡Õ’¬¥·≈â«°Áµ“¡

Toxic Anterior Segment
Syndrome (TASS)

Toxic anterior segment syndrome (TASS) ‡ªìπ°“√
Õ—°‡ ∫∑’Ë‡°‘¥À≈—ß°“√ºà“µ—¥ à«πÀπâ“ (anterior segment) ¢Õß
≈Ÿ°µ“∑’Ë‰¡à‰¥â‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ ¡—°‡°‘¥À≈—ß°“√ºà“µ—¥µâÕ
°√–®°∑’Ë‡√’¬∫√âÕ¬¥’ ª√“»®“°ªí≠À“¢≥–ºà“µ—¥  “‡Àµÿ‡°‘¥
‡π◊ËÕß®“°¡’ “√∑’Ë‡ªìπæ‘… (toxic substance) ‡¢â“‰ª„π à«π
Àπâ“¢Õß≈Ÿ°µ“¢≥–ºà“µ—¥ ∑”„Àâ‡°‘¥°“√Õ—°‡ ∫∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ
¿“¬„π≈Ÿ°µ“ ¢âÕ ”§—≠¢Õß TASS §◊Õ°“√«‘π‘®©—¬·¬°‚√§®“°
infectious endophthalmitis „Àâ ‰¥âÕ¬à“ß√«¥‡√Á« ‡π◊ËÕß®“°
¡’Õ“°“√· ¥ß§≈â“¬°—π¡“° ·µà°“√√—°…“·µ°µà“ß°—π

Terminology
„πªï §.». 1980 ¡’√“¬ß“πºŸâªÉ«¬À≈“¬√“¬ß“π∑’Ëæ∫

°“√Õ—°‡ ∫À≈—ß°“√ºà“µ—¥µâÕ°√–®°·≈–„ à‡≈π å·°â«µ“‡∑’¬¡
´÷Ëß Meltzer ‡√’¬°‚√§π’È«à“ sterile hypopyon1 ·≈–µ√«®
æ∫«à“¡’ “‡Àµÿ¡“®“° “√∑’Ë „™â¢—¥º‘«‡≈π å·°â«µ“‡∑’¬¡∑’Ë
µ°§â“ßÕ¬Ÿà·≈–µ‘¥¡“°—∫‡≈π å·°â«µ“‡∑’¬¡ „πªï §.». 1990
Breebaart ·≈–§≥–2 √“¬ß“πºŸâªÉ«¬ 18 √“¬ ∑’Ë¡’ acute
corneal decompensation ´÷Ëß √ÿª “‡Àµÿ‰¥â«à“‡°‘¥®“°
πÈ”¬“∑”§«“¡ –Õ“¥‡§√◊ËÕß¡◊Õºà“µ—¥„π ultrasonic bath ∑’Ë
ªπ‡ªóôÕπ¡“°—∫‡§√◊ËÕß¡◊Õ ·≈–‡√’¬°‚√§π’È«à“ toxic endothelial
cell destruction syndrome (TECDS) „πªï §.». 1992
Monson ·≈–§≥–3 √“¬ß“πºŸâªÉ«¬ 3 √“¬ ∑’Ë¡’°“√Õ—°‡ ∫
¢Õß≈Ÿ°µ“ æ∫¡’°√–®°µ“∫«¡ √Ÿ¡à“πµ“¢¬“¬ ‰¡à¡’ªØ‘°‘√‘¬“
µàÕ· ß ·≈–∫“ß√“¬¡’µâÕÀ‘π·∑√°´âÕπ Õ“°“√‡°‘¥¢÷ÈπÕ¬à“ß
√«¥‡√Á«„π«—π·√°À≈—ßºà“µ—¥µâÕ°√–®°·≈–„ à‡≈π å·°â«µ“
‡∑’¬¡ º≈°“√‡æ“–‡™◊ÈÕ‡ªìπ≈∫ ¥—ßπ—Èπ®÷ß§‘¥«à“πà“®–‡°‘¥®“°
 “√æ‘…∑’Ë‡¢â“‰ª„π™àÕßÀπâ“≈Ÿ°µ“„π¢≥–ºà“µ—¥  Monson ‡√’¬°
‚√§π’È«à“ toxic anterior segment syndrome ´÷Ëß‡ªìπ™◊ËÕ∑’Ë
‡À¡“– ¡°«à“™◊ËÕ∑’Ë„™â‡√’¬°¡“·µà‡¥‘¡ ·≈–¡’°“√π”¡“„™âÕ¬à“ß
·æ√àÀ≈“¬„πªí®®ÿ∫—ππ’È
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Õÿ∫—µ‘°“√≥å¢Õß TASS
Õÿ∫—µ‘°“√≥å¢Õß TASS æ∫‰¥â∫àÕ¬°«à“∑’Ë¡’√“¬ß“π ‚¥¬

‡©æ“–„π√“¬∑’Ë‡ªìπ‰¡à¡“° ·æ∑¬åÕ“®§‘¥«à“‡ªìπ°“√Õ—°‡ ∫
∑’Ë‡°‘¥µ“¡ª°µ‘À≈—ßºà“µ—¥ À√◊Õ§‘¥«à“‡ªìπ infectious endo-
phthalmitis4 Õÿ∫—µ‘°“√≥åπà“®– Ÿß°«à“ 1:1000 ¡—°‡°‘¥‡ªìπ
°≈ÿà¡ (cluster) ¢ÕßºŸâªÉ«¬ª√–¡“≥ 3-20 √“¬„π·µà≈–§√—Èß
„π∫“ß√“¬ TASS Õ“®¡’Õ“°“√√ÿπ·√ß®π∑”„ÀâºŸâªÉ«¬µ“∫Õ¥‰¥â

Seven Signs of TASS
ë ¡—°‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬„π 12-24 ™—Ë«‚¡ßÀ≈—ß

ºà“µ—¥ ·µà∫“ß√“¬Õ“®æ∫‡ªìπ delayed onset ‡°‘¥À≈—ß®“°
ºà“µ—¥‰ª·≈â«À≈“¬«—π ‡™àπ„π√“¬∑’Ë¡’ “‡Àµÿ‡°‘¥®“°‡≈π å
·°â«µ“‡∑’¬¡

ë ºŸâªÉ«¬¡’Õ“°“√µ“¡—« µ√«®æ∫¡’°√–®°µ“∫«¡∑—Ë«
∑—Èß°√–®°µ“ ®“° limbus ∂÷ß limbus µ“Õ—°‡ ∫√ÿπ·√ß ·µà
¡—°‰¡à¡’Õ“°“√ª«¥µ“ À√◊Õ¡’Õ“°“√ª«¥µ“‡æ’¬ß‡≈Á°πâÕ¬

ë °“√Õ—°‡ ∫¡—°‡°‘¥‡©æ“–∫√‘‡«≥ à«πÀπâ“≈Ÿ°µ“
(anterior segment)

ë §«“¡¥—πµ“„π™à«ß·√°®–µË” ·µà„π√–¬–À≈“¬Ê
«—πµàÕ¡“Õ“®¢÷Èπ Ÿß‰¥â

ë °“√µ√«® Gram stain ·≈–°“√‡æ“–‡™◊ÈÕ„Àâº≈
‡ªìπ≈∫

ë Õ“°“√¥’¢÷ÈπÀ≈—ß°“√√—°…“¥â«¬¬“ steroids
ë æ∫ºŸâªÉ«¬‡ªìπ°≈ÿà¡ §√—Èß≈–À≈“¬√“¬
 ‘Ëß∑’Ë ”§—≠§◊Õ°“√«‘π‘®©—¬·¬°‚√§ TASS ®“° infec-

tious endophthalmitis (µ“√“ß∑’Ë 1) ´÷Ëß„π∫“ß§√—Èß·¬°
ÕÕ°®“°°—π‰¥â¬“°

 “‡Àµÿ¢Õß TASS
TASS ‡°‘¥‰¥â®“°À≈“¬ “‡Àµÿ ·≈–Õ“®·µ°µà“ß°—π

„πºŸâªÉ«¬·µà≈–°≈ÿà¡ °“√§âπÀ“ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ TASS ‡ªìπ
‡√◊ËÕß‰¡àßà“¬π—° ∫“ß§√—Èß‰¡à “¡“√∂À“ “‡Àµÿ‰¥â·¡â«à“®–∑”°“√
µ√«®§âπÀ“Õ¬à“ß≈–‡Õ’¬¥·≈â«°Áµ“¡

TASS ‡°‘¥‰¥â®“° “‡Àµÿµà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß∑—Èß„π™à«ß
°àÕπºà“µ—¥ ¢≥–ºà“µ—¥ ·≈–À≈—ßºà“µ—¥ (µ“√“ß∑’Ë 2) ‡™àπ °“√
ªπ‡ªóôÕπ bacterial endotoxins, ¬“À¬Õ¥µ“·≈–¬“ªÑ“¬µ“,
 “√°—π‡ ’¬„π¬“·≈–πÈ”¬“µà“ßÊ  “√ viscoelastic ∑’Ë
µ°§â“ß¡“®“°°“√„™â§√—Èß°àÕπ °“√∑”§«“¡ –Õ“¥·≈–¶à“
‡™◊ÈÕ‡§√◊ËÕß¡◊Õ ‡≈π å·°â«µ“‡∑’¬¡ ‡ªìπµâπ

Symptoms & Signs

Onset (postoperative)
VA
Pain
Lid swelling
Corneal edema
Inflammation

Hypopyon
Pupil
IOP
Cultures

µ“√“ß∑’Ë 1  ‡ª√’¬∫‡∑’¬∫Õ“°“√·≈–Õ“°“√· ¥ß„π TASS ·≈– infectious endophthalmitis

TASS

12-24 hours
Decreased
None, or mild to moderate
Usually not
Diffuse, limbus to limbus
- Immediate
- Limited to AC
Yes
Dilated, nonreactive
May increase suddenly
Negative

Infectious Endophthalmitis

3-7 days
Decreased
Severe, considered diagnostic
Yes
Specific to area of trauma
- Occur over longer period of time
- Entire ocular cavity
Yes
Reactive
Usually not elevated
Positive
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°“√√—°…“ TASS
 ‘Ëß∑’Ë ”§—≠§◊Õ°“√√–¡—¥√–«—ß·≈–ªÑÕß°—π‰¡à „Àâ‡°‘¥

TASS ‡æ√“–‡¡◊ËÕ‡°‘¥¢÷Èπ·≈â« ®–∑”„Àâ à«πµà“ßÊ ¢Õßµ“∂Ÿ°
∑”≈“¬ ·≈–Õ“®∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘Õ¬à“ß∂“«√‰¥â ·µà∂â“
‡°‘¥¢÷Èπ·≈â« §«√«‘π‘®©—¬„Àâ ‰¥âÕ¬à“ß√«¥‡√Á« ‚¥¬«‘π‘®©—¬·¬°
‚√§®“°°“√Õ—°‡ ∫∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ ‡¡◊ËÕ«‘π‘®©—¬‰¥â
·πàπÕπ·≈â««à“‡ªìπ TASS „Àâ‡√‘Ë¡°“√√—°…“¥â«¬ topical
corticosteroids ‡™àπ prednisolone acetate 1% À¬Õ¥
µ“∑ÿ° 1-2 ™—Ë«‚¡ß æ√âÕ¡°—∫µ‘¥µ“¡¥Ÿº≈°“√√—°…“ Õ¬à“ß„°≈â
™‘¥«à“ steroid ∑”„Àâ°“√Õ—°‡ ∫¥’¢÷ÈπÀ√◊Õ·¬à≈ß Õ“®‡æ‘Ë¡„Àâ
steroid ™π‘¥√—∫ª√–∑“π À√◊Õ„ÀâÀ¬Õ¥ NSAID ‡æ‘Ë¡ «—π≈–
 ’Ë§√—Èß

§«√µ‘¥µ“¡«—¥§«“¡¥—πµ“∫àÕ¬Ê ‡æ√“–Õ“®¡’§«“¡
¥—πµ“¢÷Èπ ŸßÀ≈—ß®“°π—ÈπÀ≈“¬«—π ‡π◊ËÕß®“°¡’ trabeculitis ‡°‘¥
¢÷Èπ ·≈–¡’°“√∑”≈“¬µàÕ trabecular meshwork µ“¡¡“ °“√
µ√«®¥Ÿ¡ÿ¡¡à“πµ“Õ“®æ∫¡’ peripheral anterior synerchia
§«√À≈’°‡≈’Ë¬ß°“√„™â¬“≈¥§«“¡¥—πµ“„π°≈ÿà¡ prostaglandin
analogs ‡π◊ËÕß®“°®–∑”„Àâ°“√Õ—°‡ ∫·¬à≈ß

°“√¥”‡π‘π‚√§5

°“√¥”‡π‘π‚√§„πºŸâªÉ«¬·µà≈–√“¬·µ°µà“ß°—π‰ª ¢÷Èπ
Õ¬Ÿà°—∫Õß§åª√–°Õ∫À≈“¬Õ¬à“ß‡™àπ ®”π«π·≈–™π‘¥¢Õß
 “√∑’Ë∑”„Àâ‡°‘¥ TASS √–¬–‡«≈“∑’Ë —¡º—  ·≈–√–¬–‡«≈“∑’Ë
‡√‘Ë¡‰¥â√—∫°“√√—°…“

„π mild TASS °“√Õ—°‡ ∫®–À“¬‰¥â‡√Á« °√–®°µ“
∑’Ë∫«¡®–°≈—∫¡“„ ‰¥â„π‡«≈“‡ªìπ«—π∂÷ß —ª¥“Àå „π moder-
ate TASS ®–„™â‡«≈“‡ªìπ —ª¥“Àå∂÷ß‡¥◊Õπ Õ“®æ∫¡’°√–®°µ“
∫«¡‰ªÕ’°π“π ·≈–¡’§«“¡¥—πµ“ Ÿß

„π severe TASS ∑’Ë à«πµà“ßÊ ¢Õßµ“∂Ÿ°∑”≈“¬
Õ¬à“ß∂“«√ ∑”„Àâ°√–®°µ“∫«¡·≈–¢ÿàπ ´÷ËßµâÕß√—°…“‚¥¬
°“√ºà“µ—¥‡ª≈’Ë¬π°√–®°µ“ °“√∑”≈“¬µàÕ¡à“πµ“∑”„Àâ√Ÿ¡à“π
µ“¢¬“¬ ‰¡à¡’ªØ‘°‘√‘¬“µàÕ· ß ¡’°“√∑”≈“¬¢Õß trabecular
meshwork Õ¬à“ß∂“«√ ∑”„Àâ‡ªìπµâÕÀ‘π °“√√—°…“¥â«¬¬“≈¥
§«“¡¥—πµ“∫“ß§√—Èß‰¡à ‰¥âº≈ Õ“®µâÕß√—°…“‚¥¬°“√∑”
trabeculectomy À√◊Õºà“µ—¥„ à glaucoma implant

Medications
- Incorrect drug concentration
- Incorrect pH (<6.5 or >8.5)
- Incorrect osmolarity (<200 mOsm or >400 mOsm)
- Vehicle
- Preservatives

Irrigating solutions and ophthalmic viscosurgical devices (OVD)
- Abnormal chemical composition
- Incorrect pH (<6.5 or >8.5)
- Preservatives or additive (eg. antibiotics, dilating medications)

Ophthalmic instrument contaminants
- Detergent residues (ultrasonic, soaps, enzymatic cleaners)
- Bacterial lipopolysaccharides or other endotoxin residues
- Metal ion residues (copper and iron)
- Denatured OVDs

IOL
- Polishing compounds
- Cleaning and sterilizing compounds

µ“√“ß∑’Ë 2  Known causes of TASS5
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Outbreaks of TASS
¡’√“¬ß“π°“√‡°‘¥ TASS „π«“√ “√∑“ß°“√·æ∑¬å

®”π«π¡“° ´÷Ëß®—°…ÿ·æ∑¬å·≈–æ¬“∫“≈∑’ËªØ‘∫—µ‘ß“π„πÀâÕß
ºà“µ—¥§«√‰¥â‡√’¬π√Ÿâ∂÷ß “‡Àµÿ·≈–°“√§âπÀ“ “‡Àµÿ ‡æ◊ËÕπ”‰ª
„™â„π°“√ªÑÕß°—π¡‘„Àâ‡°‘¥¢÷ÈπÕ’° ‡™àπ

TASS outbreak caused by balanced salt
solution (BSS)4

„π™à«ß‡¥◊Õπ°√°Æ“§¡-µÿ≈“§¡ 2005 Õß§å°“√Õ“À“√
·≈–¬“ (FDA) ¢Õß À√—∞Õ‡¡√‘°“‰¥â√—∫√“¬ß“π°“√‡°‘¥ TASS
®”π«π¡“° ¡’ºŸâªÉ«¬∑’Ë‡°’Ë¬«¢âÕß¡“°°«à“ 300 √“¬ π—°«‘®—¬
‰¥â∑”°“√»÷°…“À“ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ TASS ∑”°“√ª√—∫‡ª≈’Ë¬π
°“√∑”§«“¡ –Õ“¥·≈–¶à“‡™◊ÈÕ‡§√◊ËÕß¡◊Õºà“µ—¥„Àâ‡§√àß§√—¥
·≈–∂Ÿ°µâÕß ‡ª≈’Ë¬π¡“„™â disposable instruments ·µà
¬—ß‰¡à “¡“√∂§«∫§ÿ¡°“√‡°‘¥ TASS ‰¥â ‡¡◊ËÕ‡ª≈’Ë¬π BSS
®“°∑’Ë„™â¢Õß Cytosol Laboratories ¡“‡ªìπ BSS ¢Õß
∫√‘…—∑Õ◊Ëπ æ∫«à“°“√‡°‘¥ TASS ≈¥≈ßÕ¬à“ß™—¥‡®π ®“°‡¥‘¡
33:1000 ‡À≈◊Õ‡æ’¬ß 1:1000 „π√–¬–‡«≈“ 6 ‡¥◊Õπ∑’Ë‡ΩÑ“
√–«—ß ®÷ß √ÿª‰¥â«à“ “‡Àµÿ¢Õß TASS ‡°‘¥®“° BSS ∑’Ëº≈‘µ
‚¥¬ Cytosol Laboratories ́ ÷Ëßµ√«®æ∫«à“¡’√–¥—∫¢Õß endo-
toxins  Ÿß°«à“°”Àπ¥„π BSS ∑’Ëº≈‘µÕÕ°®”Àπà“¬¡“µ—Èß·µà
‡¥◊Õπ∏—π«“§¡ 2003

„π‡¥◊Õπ°ÿ¡¿“æ—π∏å 2006 FDA ®÷ß‰¥â¢Õ„Àâ∑“ß∫√‘…—∑
Cytosol Laboratories ‡√’¬°‡°Á∫ BSS ∑—ÈßÀ¡¥ ∑ÿ°¢π“¥
·≈–∑ÿ°º≈‘µ¿—≥±å

TASS outbreak caused by BSS in India6

Balanced salt solution ™π‘¥Àπ÷Ëß∑’Ëº≈‘µ®”Àπà“¬„π
ª√–‡∑»Õ‘π‡¥’¬ ‡¡◊ËÕ·æ∑¬å‰¥âπ” BSS π’È¡“„™â„π°“√ºà“µ—¥
µâÕ°√–®° æ∫«à“∑”„Àâ°√–®°µ“¢ÿàπ¢“«∑—π∑’‡¡◊ËÕ BSS ‡¢â“‰ª
¿“¬„π™àÕßÀπâ“≈Ÿ°µ“ ‡Àµÿ°“√≥åπ’È‡°‘¥°—∫ºŸâªÉ«¬®”π«π¡“°∂÷ß
600 µ“ ‡¡◊ËÕπ”‡Õ“ BSS π’È¡“µ√«®«‘‡§√“–Àå æ∫«à“¡’ “√
°—π‡ ’¬ benzalkonium chloride º ¡Õ¬Ÿà¥â«¬ ´÷Ëß‡ªìπ à«π
ª√–°Õ∫∑’Ë‰¡à§«√®–¡’º ¡Õ¬Ÿà πÕ°®“°π’È¬—ß¡‘‰¥â¡’°“√· ¥ß
„π©≈“°¢â“ß¢«¥«à“¡’ benzalkonium chloride ‡ªìπ à«π
ª√–°Õ∫ ·æ∑¬åºŸâºà“µ—¥®÷ß‰¡à “¡“√∂∑√“∫‰¥â ®“°‡Àµÿ°“√≥å
π’È· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠¢Õß¡“µ√∞“π “°≈∑’Ë®–µâÕß
ªØ‘∫—µ‘µ“¡Õ¬à“ß‡§√àß§√—¥„π°“√º≈‘µ¬“·≈–‡«™¿—≥±åµà“ßÊ

TASS outbreak caused by glutaraldehyde7

„π‡¥◊Õπ¡‘∂ÿπ“¬π 2005 ºŸâªÉ«¬ 6 √“¬‰¥â√—∫°“√ºà“µ—¥

µâÕ°√–®°·≈–„ à‡≈π å·°â«µ“‡∑’¬¡„π«—π‡¥’¬«°—π®“°®—°…ÿ
·æ∑¬å 2 §π ·≈–‡°‘¥ TASS ¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ß°“√
ºà“µ—¥ ∑—ÈßÊ ∑’Ë‰¡à¡’ªí≠À“·∑√°´âÕπ„π¢≥–ºà“µ—¥ ‡Àµÿ°“√≥å
π’È‡°‘¥¢÷Èπ„π‚√ßæ¬“∫“≈¡À“«‘∑¬“≈—¬ „πª√–‡∑»µÿ√°’ ∑“ß
‚√ßæ¬“∫“≈‰¥âÀ¬ÿ¥°“√ºà“µ—¥‡ªìπ‡«≈“ 2  —ª¥“Àå‡æ◊ËÕ§âπÀ“
 “‡Àµÿ·≈–∑”°“√·°â ‰¢ æ∫«à“ “‡Àµÿ‡°‘¥®“°‡®â“Àπâ“∑’ËÀâÕß
ºà“µ—¥„™âπÈ”¬“¶à“‡™◊ÈÕ glutaraldehyde 2% (Cide˙) ‡™Á¥
∑”§«“¡ –Õ“¥‡§√◊ËÕß¡◊Õºà“µ—¥·≈–π”‰ª auto-clave ‚¥¬
‰¡à‰¥â≈â“ßÕÕ°¥â«¬πÈ” „π«—π°àÕπ‡°‘¥‡Àµÿ 1 «—π ´÷Ëßµ“¡ª°µ‘
ÀâÕßºà“µ—¥·Ààßπ’È®–≈â“ß‡§√◊ËÕß¡◊Õ‚¥¬„™â sterile deionized
water °àÕππ”‰ª autoclave

ºŸâªÉ«¬∑—Èß 6 √“¬¡’Õ“°“√√ÿπ·√ß ¥—ßπ—ÈπÀ≈—ß®“°∑’ËÕ“°“√
Õ—°‡ ∫¥’¢÷Èπ ºŸâªÉ«¬ 5 √“¬‰¥â√—∫°“√√—°…“‚¥¬°“√ºà“µ—¥ pen-
etrating keratoplasty (PKP) ·≈–„π®”π«ππ’È¡’ 1 √“¬∑’Ë‰¥â
√—∫°“√ºà“µ—¥ trabeculectomy √à«¡¥â«¬ Õ’° 1 √“¬‰¥â√—∫
°“√ºà“µ—¥ trabeculectomy ·≈– glaucoma value im-
plantation √à«¡¥â«¬  à«πºŸâªÉ«¬∑’Ë‡À≈◊ÕÕ’° 1 √“¬§«√®–µâÕß
‰¥â√—∫°“√√—°…“‚¥¬ PKP ·µàºŸâªÉ«¬ªØ‘‡ ∏

Glutaraldehyde ‡ªìππÈ”¬“ª√“»®“° ’ π‘¬¡„™â·™à
‡§√◊ËÕß¡◊Õ∑“ß°“√·æ∑¬å‡æ◊ËÕ¶à“‡™◊ÈÕ ‡ªìπ “√∑’Ë¡’Õ—πµ√“¬µàÕ
‡π◊ÈÕ‡¬◊ËÕµà“ßÊ ‡™àπº‘«Àπ—ß µ“ ·≈–∑“ß‡¥‘πÀ“¬„® ‡§¬¡’√“¬
ß“π«à“ glutaraldehyde ∑”„ÀâºŸâ∑’ËªØ‘∫—µ‘ß“π„π‚√ßæ¬“∫“≈
∑’Ë‡°’Ë¬«¢âÕß°—∫πÈ”¬“π’È ¡’Õ“°“√√–§“¬‡§◊Õßµ“ ‡°‘¥ conjunc-
tivitis ·≈– keratopathy ‰¥â8,9

TASS associated with MemoryLens10

MemoryLens˙ (CIBA Vision) ‡ªìπ prerolled
thermoelastic hydrophilic acrylic IOL  –¥«°„π°“√„™â
‡æ√“–æ—∫¡“‡√’¬∫√âÕ¬·≈â« ‡¡◊ËÕ„ à‡¢â“‰ª¿“¬„π≈Ÿ°µ“´÷Ëß¡’
Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ®–§≈’ËÕÕ°‰¥â‡Õß

ºŸâªÉ«¬ 10 √“¬‰¥â√—∫°“√ºà“µ—¥µâÕ°√–®°·≈–„ à
MemoryLens ∑’Ë Cincinnati Eye Center (4 √“¬) ·≈–
Fry Eye Associates Surgical Center, Kansas (5 √“¬)
„π√–À«à“ß‡¥◊Õπµÿ≈“§¡ 1999 ∂÷ß‡¥◊Õπ¡’π“§¡ 2000 ‡°‘¥
delayed-onset TASS √–¬–‡«≈“∑’Ë‡°‘¥ TASS ¡’µ—Èß·µà 1
∂÷ß 21 «—π §à“‡©≈’Ë¬‡∑à“°—∫ 7.2 «—πÀ≈—ßºà“µ—¥ ºŸâªÉ«¬∑—Èß 10
√“¬¡’°“√Õ—°‡ ∫¢Õß™àÕßÀπâ“≈Ÿ°µ“ „π®”π«ππ’È¡’ 3 √“¬∑’Ë¡’
hypopyon, 2 √“¬¡’§«“¡¥—πµ“ Ÿß, 1 √“¬¡’°“√Õ—°‡ ∫∫√‘‡«≥
º‘«¢Õß‡≈π å·°â«µ“‡∑’¬¡, ·≈– 1 √“¬¡’‡´≈≈å„π«ÿâπµ“

°“√∑’Ë MemoryLens ‡ªìπµâπ‡Àµÿ∑”„Àâ‡°‘¥ TASS πà“
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®–‡°‘¥‡π◊ËÕß®“° “√∑’Ë„™â¢—¥º‘«‡≈π å ́ ÷Ëß‡ªìπ “√æ«° alumi-
num oxide µ°§â“ßµ‘¥¡“°—∫‡≈π å πÕ°®“°π’È¬—ß¡’Õ’°À≈“¬
√“¬ß“π∑’Ëæ∫ TASS ®“°°“√„ à‡≈π å™π‘¥π’È ¥—ßπ—Èπ„π‡¥◊Õπ
‡¡…“¬π 2000 ∑“ß∫√‘…—∑®÷ß‡√’¬°‡°Á∫ MemoryLens √ÿàπ
U940A ·≈– U940S ®“°ª√–‡∑»µà“ßÊ ∑—Ë«‚≈°°≈—∫§◊π

TASS associated with eye ointment11

ºŸâªÉ«¬ 8 √“¬‰¥â√—∫°“√ºà“µ—¥µâÕ°√–®° ºà“π∑“ß clear
corneal incisions ·≈–„ à‡≈π å·°â«µ“‡∑’¬¡∑”®“°´‘≈‘‚§π
°“√ºà“µ—¥∑”‚¥¬®—°…ÿ·æ∑¬å§π‡¥’¬«°—π∑’Ë‚√ßæ¬“∫“≈„π‡¡◊Õß
Hamilton, Ontario, Canada ‡¡◊ËÕºà“µ—¥‡ √Á®ºŸâªÉ«¬‰¥â√—∫°“√
ªÑ“¬µ“¥â«¬ gentamicin & betamethasone ointment
(Garasone) ·≈– pilocarpine gel ·≈â«ªî¥µ“·πàπ «—π√ÿàß
¢÷ÈπÀ≈—ß°“√ºà“µ—¥æ∫«à“ºŸâªÉ«¬¡’ diffuse corneal edema,
§«“¡¥—πµ“ Ÿß, ¡’ “√§≈â“¬πÈ”¡—π„π™àÕßÀπâ“≈Ÿ°µ“·≈–
‡§≈◊Õ∫Õ¬Ÿà∑’Ëº‘«¥â“π„π¢Õß°√–®°µ“ ∫“ß√“¬æ∫¡’øÕßπÈ”
¡—π≈Õ¬Õ¬Ÿà„π™àÕßÀπâ“≈Ÿ°µ“ ·≈–¡’πÈ”¡—π‡§≈◊Õ∫∑’Ëº‘«¢Õß‡≈π å
·°â«µ“‡∑’¬¡ ºŸâªÉ«¬√“¬∑’Ë‡ªìπ¡“°‰¥â√—∫°“√√—°…“‚¥¬ °“√
ºà“µ—¥ PKP, ‡ª≈’Ë¬π‡≈π å·°â«µ“‡∑’¬¡, ºà“µ—¥«ÿâπµ“,
trabeculectomy, ·≈– glaucoma valve implantation

 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ TASS „π√“¬ß“ππ’È ‡°‘¥®“°¢’Èº÷Èß∑’Ë„™â
ªÑ“¬µ“À≈—ßºà“µ—¥ ª√–°Õ∫°—∫°“√ºà“µ—¥∑“ß clear corneal
incision ´÷Ëß‰¡à¡’°“√‡¬Á∫·º≈ ·≈–°“√ªî¥µ“·πàπ ∑’Ë∑”„Àâ
¢’Èº÷Èß´÷¡ºà“π·º≈ºà“µ—¥‡¢â“‰ª¿“¬„π≈Ÿ°µ“‰¥â

TASS outbreak „π À√—∞Õ‡¡√‘°“·≈–·§π“¥“
„πªï 2006

„π™à«ßµâπªï §.». 2006 ¡’√“¬ß“π°“√‡°‘¥°“√√–∫“¥
¢Õß TASS ®“°‚√ßæ¬“∫“≈À≈“¬·Ààß„π À√—∞Õ‡¡√‘°“·≈–
·§π“¥“ ∑”„Àâ American Society of Cataract & Refrac-
tive Surgery (ASCRS) ·≈– American Academy of
Ophthalmology (AAO) ·®âß‡µ◊Õπ ¡“™‘°„Àâ√–¡—¥√–«—ß ·≈–
∂â“ ß —¬«à“¡’ TASS ‡°‘¥¢÷Èπ„Àâ√’∫√“¬ß“πµàÕ TASS Task
Force ́ ÷Ëß®–™à«¬„π°“√·π–π”·≈–µ√«® Õ∫À“ “‡Àµÿ¢Õß
°“√‡°‘¥ TASS

®“°°“√√«¡√«¡√“¬ß“π°“√‡°‘¥ TASS √–À«à“ß‡¥◊Õπ
¡°√“§¡ ∂÷ß‡¥◊Õπ°√°Æ“§¡ §.». 2006 æ∫«à“¡’‚√ßæ¬“∫“≈
·≈–§≈‘π‘° 113 ·Ààß ∑’Ë·®âß«à“¡’ºŸâªÉ«¬‡ªìπ TASS °“√
√–∫“¥¢Õß TASS „π§√—Èßπ’È ‰¡à “¡“√∂∫Õ°‰¥âÕ¬à“ß™—¥‡®π«à“

‡°‘¥®“° “‡Àµÿ„¥ ®÷ß √ÿª«à“πà“®–‡°‘¥®“°À≈“¬Ê  “‡Àµÿ ‡™àπ
°“√∑” –Õ“¥‡§√◊ËÕß¡◊Õºà“µ—¥ °“√π”‡§√◊ËÕß¡◊Õ™π‘¥∑’Ë„™â§√—Èß
‡¥’¬«¡“„™â´È” °“√ªπ‡ªóôÕπ®“° autoclave ¬“∑’Ë„™â„π¢≥–
ºà“µ—¥‡™àπ epinephrine, ¬“™“, ¬“ªØ‘™’«π–, ophthalmic
viscosurgical devices (OVD)

 “‡ÀµÿÕ◊ËπÊ ∑’Ë∑”„Àâ‡°‘¥ TASS
πÕ°®“° “‡Àµÿ¢â“ßµâπ ¬—ß¡’°“√√“¬ß“π “‡ÀµÿÕ’°À≈“¬

Õ¬à“ß∑’Ë∑”„Àâ‡°‘¥ TASS ‡™àπ
ë ®“°πÈ”¬“≈â“ß‡§√◊ËÕß¡◊Õºà“µ—¥∑’Ëµ°§â“ßÕ¬Ÿà¿“¬„π irri-

gating cannula ´÷Ëß®“°°“√µ√«® Õ∫æ∫«à“‡ªìπ “√æ«°
nonionic ethoxylated fatty alcohol12

* ®“° “√µ°§â“ß‡™àπ sulfates, silica, ∑Õß·¥ß,
 —ß°– ’, π‘§‡°‘≈ ́ ÷Ëßª–ªπÕ¬Ÿà„π autoclave steam moisture
∑”„Àâµ‘¥¡“°—∫‡§√◊ËÕß¡◊Õºà“µ—¥µ“‡π◊ËÕß®“°°“√¥Ÿ·≈∑” –Õ“¥
‡§√◊ËÕß autoclave ‰¡à¥’æÕ13

ë ®“°°“√„™â‡§√◊ËÕß¡◊Õºà“µ—¥µ“∑’ËÕ∫¶à“‡™◊ÈÕ‚√§‚¥¬
‡§√◊ËÕß Plasma Gas ´÷Ëß‡ªìπ√–∫∫∑’Ë„™â “√∑’Ëª√–°Õ∫¥â«¬
peracetic acid, acetic acid, hydrogen peroxide  “√
‡À≈à“π’È¡’º≈µàÕ‡§√◊ËÕß¡◊Õª√–‡¿∑ cannula ́ ÷Ëß‡ªìπ∑Õß‡À≈◊Õß
™ÿ∫‚§√‡¡’¬¡ ∑”„Àâ‚§√‡¡’¬¡∑’Ë‡§≈◊Õ∫∑Õß‡À≈◊ÕßÀ≈ÿ¥√àÕπÕÕ°
·≈–∑”„Àâ∑Õß‡À≈◊Õß ≈“¬µ—«‡ªìπ∑Õß·¥ß·≈– —ß°– ’ µ°§â“ß
Õ¬Ÿà¿“¬„π cannula14

 √ÿª
‡¡◊ËÕæ∫«à“ºŸâªÉ«¬À≈—ßºà“µ—¥µ“ ¡’°“√Õ—°‡ ∫‡°‘¥¢÷Èπ §«√

§”π÷ß∂÷ß«à“Õ“®®–‡°‘¥®“° TASS ‰¥â ‚¥¬‡©æ“–∂â“æ∫«à“¡’
°“√Õ—°‡ ∫„π∑”πÕß‡¥’¬«°—π ‡°‘¥¢÷Èπ„π™à«ß‡¥’¬«°—πÀ≈“¬√“¬
·≈–°“√‡æ“–‡™◊ÈÕ‰¥âº≈‡ªìπ≈∫

‡¡◊ËÕ¡’ TASS ‡°‘¥¢÷Èπ §«√∑”°“√µ√«®«‘‡§√“–Àå‡°’Ë¬«
°—∫¬“ ·≈–πÈ”¬“µà“ßÊ ∑’Ë„™â„π°“√ºà“µ—¥ ‡§√◊ËÕß¡◊Õºà“µ—¥·≈–
√–∫∫°“√∑”§«“¡ –Õ“¥‡§√◊ËÕß¡◊Õ √«¡∑—Èß‡≈π å·°â«µ“‡∑’¬¡
∑’Ë„™â ¢âÕ ”§—≠§◊Õ®—°…ÿ·æ∑¬å æ¬“∫“≈ ·≈–‡®â“Àπâ“∑’ËÀâÕß
ºà“µ—¥§«√¡’§«“¡√Ÿâ‡°’Ë¬«°—∫ “‡Àµÿµà“ßÊ ∑’ËÕ“®∑”„Àâ‡°‘¥ TASS
‡æ◊ËÕ®–‰¥â√–¡—¥√–«—ß ªÑÕß°—π ·≈–√à«¡°—πªØ‘∫—µ‘ß“πÕ¬à“ß¡’
¡“µ√∞“π·≈–∂Ÿ°µâÕßµ“¡¢—ÈπµÕπ
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Surgery of Primary Retinal Detachment:
Evolution of Present Treatments and
Their Comparison
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Abstract

Purpose: The evolution of the present surgical approaches for reattaching a primary retinal detachment and
the issues which determined the various techniques will be analyzed starting 1929.

Material and Methods: Literature of retinal detachment surgery during the past 75 years is reviewed of
which the author has experienced the ongoing changes in the treatment modalities during the past 35 years.
There had been a change from surgery of the entire retinal detachment to a surgery limited to the retinal
break and a change from extraocular to intraocular surgery for achieving retinal reattachment.
Results: All 4 major surgical approaches for repair of a primary retinal detachment, applied in the beginning
of the 21st century, have one common issue: to find and close the leaking break which caused the primary
detachment or would cause a redetachment, if not sealed off sufficiently. This is independent whether the
surgery is limited to the area of the break or extending over the entire detachment and whether it is
performed as an extraocular or intraocular procedure.

Conclusions: To find and close the leaking retinal break in a primary detachment once and for all has
accompanied the efforts of the detachment surgeons as a çred threadé over the past 75 years and is still the
premise for sustained reattachment. However, 3 additional postulates will have to be added: (1) Retinal
reattachment should be achieved already with the 1st operation, (2) the surgery should not harbour second-
ary complications jeopardizing regained visual acuity during subsequent years, and (3) the surgery should be
performed on a small budget and under local anesthesia. Thai J Ophthalmol 2006; July-December 20(2):
201-225.

Keywords: Primary retinal detachment, retinal break, extraocular minimal buckling, nondrainage, cerclage,
pneumatic retinopexy, primary vitrectomy, reoperation, morbidity, proliferative vitreoretinopathy, long-term
functional results.
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Introduction
The treatment of a primary rhegmatogenous

retinal detachment is again being discussed. This
time the issues are no longer: Treating the retinal
break by (1) surgery performed without drainage, or
with drainage of subretinal fluid and (2) extraocular
retinal surgery limited to the area of the break, or
surgery extending over the entire circumference of
the retina. Instead, todayûs question is: Treating the
retinal break by extraocular retinal surgery, or in-
traocular vitreoretinal surgery for retinal reattachment?
Since this question is complex, a short review will
be presented first of the various developments in
retinal detachment surgery over the past 75 years
including the present state-of-the-art. Then, one will
realize.

çIt is an unending story of a leaking break in a
retinal detachment which has to be closed once and
for allé. Now the odyssey of this leaking break.

Review
Prior to 1929 retinal detachments were a blind-

ing disorder. The first conceptional progress for treat-
ment was made by Gonin1 who postulated that a
leaking break is the cause of the detachment.  This
postulate is no longer in doubt; however, the discus-
sion of how to close it best is still going on.2 There-
fore, the best procedure to repair a rhegmatogenous
retinal detachment should be one with a minimum of
trauma, a maximum of primary reattachment, a mini-
mum of reoperations with a minimum of secondary
operations in subsequent years, e.g., cataract, glau-
coma etc., a maximum of long-term visual function,
and performed under local anesthesia on a small
budget.

A treatment limited to the area of the leaking
break was done - for the 1st time - by Gonin in 1929
(Fig. 1).1 He surrounded the break by Ignipuncture-
coagulations after drainage of subretinal fluid. The

reattachment rate abruptly increased from practically
0% to 57%. This procedure was quickly modified by
extending the coagulations within the entire quad-
rant of the leaking break (Fig. 2). In 1931 Guist and
Lindner circumvented the need for precise localiza-
tion of the break even more by doing multiple scleral
trephines posterior to the estimated position of the
break and cauterizing the choroid at each trephine
opening with KOH (potassium hydroxide). The intent
was to create a çbarrieré of inflammation and retinal
adhesions posterior to the break. This barrier would
confine the break and redetachment to preserve the
posterior retina.3,4 In the same year Safar5 placed

Fig. 1 Ignipuncture-coagulations after drainage of
subretinal fluid by Gonin. Treatment is limited to
area of the break.

Fig. 2 Coagulations are spread over entire quadrant of
the break to protect against future leakage.
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short perforating pins (on a bar or single) in a semi-
circle posterior to the break and touched them with
a diathermy electrode to create a barrier of coagula-
tions (Fig. 3). Drainage occurred when the pins were
removed.  With this barrier operation and performed
by these specialists, reattachment increased to 70%.
But redetachment occurred, because the retinal break
was not closed off and started to leak again. This
caused first an anterior redetachment which subse-
quently crossed the barrier of coagulations and
redetached the posterior retina.

The rate of reattachment increased further to 77%,
but many redetachments developed, because the
intraocular duration of the air bubble was sometimes
too short for a sufficient adhesion to develop around
the break. In addition, as experienced before, the
precise localization of the break and the exact place-
ment of coagulations around it were difficult to do.
Therefore, the Rosengren technique did not take hold
and, instead, the pendulum again swang back from
this surgery, limited to the area of the break, to a
surgery consisting of extensive coagulations.

Consequently, - now for the 2nd time- the bar-
rier concept was integrated into the treatment.  This
resulted in coagulations placed posterior to the break,
but the barrier of coagulations was reinforced by an
additional scleral resection (Fig. 5). Subsequently an
additional plombe was embedded into the scleral
resection creating a high scleral wall. Thus, - for the
1st time - a plombe was applied in detachment sur-
gery with the intention to seal off more effectively
the break against future leaking (Fig. 6). Several lines
of coagulations were added between the buckle and
the ora serrata as additional barriers to stop a
redetachment from progressing. But this did not work
either, since the break, positioned at the anterior
edge of the buckle, was not sufficiently tamponaded.
It started to leak again and caused an anterior

A second conceptional progress in the treat-
ment of a retinal detachment evolved with Rosengren6

in 1938. He recognized that the leaking break was
the basic problem and therefore, he again limited -
now for the 2nd time - the coagulations to the edges
of the break, but in addition - and this was for the 1st

time - he added an intraocular tamponade of air.
After drainage of subretinal fluid the air was injected
into the vitreous.  The air bubble was positioned into
the area of the break to provide an additional tam-
ponade ab interno during retinal scarring (Fig. 4).

Fig. 3 Short perforating  pins on a bar (left) or single
(right) are placed in a single or double row pos-
terior to the break and touched by a diathermy
electrode to create a çbarrieré of coagulations
against future leakage of the break and
redetachment. (¿“æ ’∑â“¬‡≈à¡)

Fig. 4 Use of an intraocular air bubble to tamponade
ab interno the break of the retinal detachment,
performed by Rosengren in 1938.5
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Fig. 5 Scleral resection with coagulations, located posteriorly to the break to create by the resulting indentation ab
externo a better barrier against future leakage and redetachment. (¿“æ ’∑â“¬‡≈à¡)

Fig. 6 a. Segmental plombe, embedded into the scleral resection with the retinal break positioned on the anterior
edge of the buckle and additional diathermy coagulations on the buckle and as well towards the ora
serrata.

b. Retinal break again starts to leak anteriorly, resulting in a redetachment anterior to the buckle which
subsequently crosses the various barriers of coagulations and finally progresses towards the posterior
retina, resulting in redetachment. (Fig. 6 from Harvey. Lincoff, MD, New York)
(¿“æ ’∑â“¬‡≈à¡)

Fig. 6 a. Fig. 6 b
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redetachment, which crossed the barriers of coagu-
lations and  descended behind the buckle. Finally
it would cross inferiorly the buckle and progress to-
wards the posterior retina.

The logical consequence might have been to
search for a more sufficient tamponade of the leak-
ing break, but, instead, a more effective barrier of
the redetachment was created. Thus, in 1953 the
former segmental buckle barrier was enlarged to a
circular plombe by Schepens7 and in 1958 by Arruga.8

Thus, the cerclage operation with drainage of
subretinal fluid evolved. This circular buckle opera-
tion represented a maximum of a barrier for the leaking
break. The cerclage was intended to seal off found
breaks and to tamponade not detected breaks in
so-called çporousé peripheral retina. The aim was to
create a new ora serrata. Extensive coagulations were
placed on the circular buckle to secure the anterior

retina. More retinas were reattached now - more
than 80%. But redetachment occurred again, due to
the leaking break (Fig. 7). As reoperation the cer-
clage was either made higher, by more constriction
of the globe, or positioned more posteriorly. But de-
spite all, if the break was not tamponaded suffi-
ciently, it started to leak again and the same sequela
followed: The developing anterior redetachment
crossed the barriers of coagulations, then it crossed
the cerclage and finally it redetached the posterior
retina.

In subsequent years the cerclage technique with
drainage of subretinal fluid was further refined by
Schepens and Pruett. The leaking breaks were now
placed on the circular buckle and, if needed, tampo-
naded by an additional plombe or wedge.9 However,
the drainage of this technique represented a dan-
gerous and vision-threatening complication; the pro-

Fig. 7 a. Circular buckle (so-called cerclage) with coagulations on the entire buckle and anterior to it with a
starting redetachment descending anteriorly of the buckle. Due to the very anterior position of the
cerclage, the momentum of subretinal fluid seemed not large enough to cross the cerclage and to
redetach the posterior retina.

b. More posteriorly positioned cerclage with coagulations on the buckle and anterior to it. This time the
anterior redetachment, originating from the leaking break, crosses again the barriers of coagulations, but
due to the larger momentum of subretinal fluid, it crosses the cerclage inferiorly and progresses towards
the posterior retina. (Fig. 7 from Harvey. Lincoff, MD, New York)
(¿“æ ’∑â“¬‡≈à¡)

Fig. 7 a. Fig. 7 b



206 Ingrid Kreissig, Harvey Lincoff Vol. 20 No. 2  July-December 2006

cedure was accompanied by a serious complication,
such as intraocular hemorrhages which occurred in
15.6% in our series, as reported in 1971,10 in 16% as
published by Blagojevic in 1975,11 or in 6.9% as re-
ported by Huebner and Boeke.12 Additional compli-
cations consisted of choroidals in 8.6%, as reported
by Toernquist and Toernquist in 1988,13 and intraocu-
lar infection and incarceration of vitreous and retina,
as described by Lincoff and Kreissig.14

A procedure without drainage to reattach the
retina would eliminate 2 major hazards of drainage:
(1) the perforation of choroid with its serious compli-
cations, and (2) the subsequent intravitreal injection
to restore lost volume which adds the risk of an
intraocular infection.

The needed change was already çante portasé
in 1953 when Custodis15 - and this was a third con-
ceptional progress in detachment surgery - intro-
duced a different approach to repair a retina. He
limited - now for the 3rd time -  the treatment to the
area of the leaking break, but in addition - for the 1st

time - omitted drainage of subretinal fluid. This was
in complete contrast to the cerclage operation with
drainage. Nondrainage was made feasible by the use
of an elastic explant, consisting of polyviol (polyvinyl
alcohol, gum arabic and congored), which was com-
pressed by an intrascleral mattress suture over the
detached retinal break. However, the sclera was
treated by full-thickness diathermy, which subse-
quently proved detrimental to this exceptional tech-
nique. Due to the subsequent expansion of the com-
pressed elastic plombe, the retinal break would be
closed and subretinal fluid absorbed. Thus, drainage
was eliminated and the intraoperative complications
were reduced to a minimum. The simplicity of this
Custodis principle was a concept of genius: çAfter
the leaking break is closed, the pigment epithelium
will pump out subretinal fluid and reattach the retina.é
But despite all, this exceptional technique was nearly

abandoned, not because it did not work, but be-
cause of unexpected serious postoperative  compli-
cations caused by the polyviol plombe compressed
over full-thickness and diathermized sclera. The
diathermized sclera became necrotic, and if bacteria
were present under the compressed polyviol explant,
a scleral abscess and perforation could result. In
1960 the Boston group16 reported serious postop-
erative complications after the Custodis procedure,
i.e., scleral abscess and endophthalmitis requiring
even enucleation. As a result, this exceptional proce-
dure was abandoned in the United States and in
Europe.

Actually, this was not true for everybody in the
United States - not for Lincoff in New York. He had
observed complications as well, but, on the contrary,
did not give up the Custodis method. Instead, he
was convinced of the logical approach and simplic-
ity of this new procedure. Therefore, in the subse-
quent years he with his group replaced diathermy
with cryopexy17,18 and the polyviol plombe with a
tissue- inert silicone plombe, the Lincoff sponge.19

This operation was called the modified Custodis pro-
cedure and subsequently named the cryosurgical
detachment operation.

The technique represents an extraocular ap-
proach, since drainage was eliminated, and the
cryosurgery and the buckle were limited to the area
of the leaking break. However, the acceptance of
this modified procedure was delayed because there
were major doubts: (1) Is the cryosurgical adhesion
strong enough? This was eventually confirmed by
extensive animal experiments by Kreissig and
Lincoff.20,21 It was proved that cryopexy induces a
sufficiently strong adhesion within 5 days and reaches
maximum of strength after 12 days. (2) Would this
spontaneous or çmagicalé disappearance of subretinal
fluid occur by tamponading the leaking break ab
externo with an elastic buckle, even if the break is
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still detached over the buckle at the end of surgery?
This was the most difficult issue to accept. Why?
Because in this situation the surgeon has to leave
the operating table with the retina still detached in
contrast to the one after drainage or the injection of
a gas bubble after drainage, in which case the retina
is already reattached at the table. Following such an
operation the surgeon can feel relaxed and, as often
said, çsleep betteré. However, the secrets of success
with nondrainage are: 1st, the surgeon has to be
convinced that all of the breaks have been found
and tamponaded sufficiently and 2nd, a spontaneous
reattachment on the next day will confirm that all of
the breaks were found and tamponaded sufficiently.
However, this will be the case only in retrospect, i.e.,
hours after surgery combined with postoperative
concern on the part of the surgeon. - But by per-
forming drainage, often explained as being done for
the sake of the patient or the surgeon, the retina
might be reattached at the table only temporarily,
just due to the drainage.

As a consequence, the çconditio sine qua noné
for spontaneous reattachment after nondrainage is
that all of the leaking breaks have been found and
tamponaded sufficiently intraoperatively. Otherwise,
the spontaneous or çmagicé disappearance of
subretinal fluid will not occur. Other questions were:
(3) Will a buckle that is unsupported by an encircling
band persist? (4) Is the prophylactic value of a cer-
clage needed for long-term retinal attachment?

But aware of the essential preconditions for
spontaneous postoperative reattachment, the diag-
nostics for detecting all of the breaks were further
improved by binocular indirect ophthalmoscopy, as
developed by Schepens, biomicroscopy, as intro-
duced by Goldmann, development of various direct
and indirect contact lenses, by defining 4 Rules to
find the primary break,22,23 and subsequently by 4
additional Rules to detect the missed break in an

eye requiring reoperation.24,25 Today these 8 Rules
represent essential guidelines for the detection of
the leaking retinal break which is essential for a suc-
cessful detachment surgery limited to the break.

By performing this kind of a minimal extraocu-
lar surgery, the time required for a retinal detach-
ment operation became dramatically reduced, how-
ever, the time needed for preoperative study increased.
If, however, retinal reattachment did not result the
days following surgery, the logical questions had to
be: (1) Has a break been overlooked ? (2) Is the
break that was buckled still leaking due to an inad-
equate tamponade? Both causes of failure are iatro-
genic. Thus, one can understand why an operation
that would provide (1) retinal reattachment on the
table and (2) additional prophylaxis for overlooked
breaks by encircling might be preferred by some
surgeons.

Soon it was found that a leaking break is more
sufficiently tamponaded by a radial than by a cir-
cumferential buckle (Fig. 8).26 This refined detach-
ment surgery evolved as çminimal segmental buck-
ling without drainageé or çextraocular minimal
surgeryé.27

More Recent Surgical Techniques
for Repair of a Rhegmatogenous

Retinal Detachment
1. Minimal Segmental Buckling without

Drainage (Extraocular Minimal Surgery)
This surgery is still in use today. It consists

of cryopexy and a sponge in the area of the break
without drainage of subretinal fluid. The size of the
buckle is not determined by the extent of the de-
tachment, but only by the size of the break. Retinal
reattachment of the 2 detachments, depicted in
Fig. 9, are obtained by a buckle of same size.

In a prospective study, 107 consecutive de-
tachments were treated with minimal segmental buck-
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Fig. 8 Optimal orientation of segmental buckle as tamponade of horseshoe tear.

Using a circumferential buckle (left), the horseshoe tear is not tamponaded adequately. The operculum, an
area of future traction, is not on the ridge of the buckle, but on the descending slope. In addition there is a
risk of posterior radial folds (çfishmouthingé) with subsequent leakage of the tear.

A short radial buckle (right) provides an optimal tamponade for the horseshoe tear. The entire tear is placed
on the ridge of the buckle, i.e., this counteracts posterior çfishmouthingé of the tear and provides an optimal
support for the operculum, counteracting at the same time future anterior vitreous traction.

Fig. 9 Minimal segmental buckling without drainage, so-called extraocular minimal surgery. The treatment is limited
to the area of the break and not determined by the extent of the detachment. The small (top left) and the
more extensive detachment (top right) are caused by the same horseshoe tear at 1:00.

The treatment of both is the same, consisting of buckling the tear either by a segmental sponge (as depicted)
or a temporary balloon without drainage of subretinal fluid. (¿“æ ’∑â“¬‡≈à¡)
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ling (sponge(s)) without drainage between 1979 and
1980 with a follow-up for every patient over 15 years
by Kreissig et al.28 Retinal reattachment after 1 op-
eration resulted in 93% and after 1 reoperation in
97% (Table 1). Proliferative vitreoretinopathy (PVR)
as cause of final failure ranged at 3.7%. Visual acuity
had increased from 0.3 preoperatively to 0.5 after 6
months and to 0.6 after 1 year. In the slight decrease
over 15 years there is no statistically significant dif-
ference in comparison to the course of vision in the
fellow eye (Fig. 10). This slight decrease is due to
ageing, as confirmed by an analysis on 17,379 indi-
viduals by Slataper29.

2. Balloon Operation
To reduce the surgical trauma of minimal

segmental buckling without drainage even further, in
1979 the sewed onto sclera segmental buckle as
tamponade for the retinal break was replaced - for
the 1st time - by a temporary balloon buckle, which
is no longer fixated by sutures.30 Subsequently the
Lincoff-Kreissig balloon was developed (Fig. 11).31

The balloon operation had evolved. In contrast to
the sponge buckle, (1) the application of the balloon
buckle is limited to detachments with 1 break or a
group of breaks within 1 clock hour (superior and
inferiorly located), (2) the balloon is not fixated by
sutures, and (3) it is withdrawn after 1 week. The
rationales for removing the balloon after 1 week were
the results of our earlier animal experiments on the
strength of the cryosurgical adhesion and the time it
took to develop a sufficiently strong adhesion.17,18

Thus, 10 years after the experimental data on the
strength of the cryosurgical retinal adhesion were
obtained, it was confirmed by the temporary balloon
buckle, placed under the break which was surrounded
by cryosurgical lesions and removed after a week.

The balloon operation is performed under topi-
cal or subconjunctival anesthesia.

No sutures have to be placed to fixate the
balloon buckle, and the small conjunctival wound of
1-2 mm, needed to insert the balloon catheter will
close by itself after withdrawal of the balloon. After
that, sustained reattachment will depend exclusively
on the strength of the retinal adhesion, induced by
transconjunctival cryopexy prior to insertion of the
balloon, or by laser, applied postoperatively, after
reattachment of the break on the balloon buckle.

The balloon operation represents the ultimate
refinement of closing a leaking break ab externo and
without leaving a buckle at the wall of the eye. The
break is sealed off by surrounding retinal adhesions.
It represents a procedure with a minimum of surgi-
cal trauma. The balloon operation follows the postu-
late of Gonin1 - to find the break and to limit the
treatment to the area of the leaking break - and the
principle of Custodis15 - without drainage of subretinal
fluid.  With the balloon the last complications of seg-
mental buckling, infection or extrusion of the sponge
buckle (< 0.5%) and diplopia (~ 1%), are eliminated.

Here the results of 500 detachments treated
with a temporary balloon buckle and a 21/2-year fol-
low-up by Kreissig et al.31 After 1 operation the retina

Reattachment
primary

99
93%

Surgeons

Kreissig27

Table 1. Results after minimal segmental buckling (sponge(s)) without drainage and reoperation of primary retinal
detachments (n = 107) during 2-year follow-up

Detachment

107

Preoperative
PVR C1-C2

16

after 1 reoperation
(n = 5)

104
97%
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Fig. 10 Course of mean visual acuity of fellow and operated eyes during 15 years.

Course of mean visual acuity in the 107 unoperated fellow eyes during the 15-year follow-up (left).  Course
of mean visual acuity in the 107 eyes with retinal detachments operated with extraocular minimal surgery,
consisting of segmental sponge buckle(s) without drainage during 15 years after surgery (right).  Preoperative
visual acuity of 0.3 had increased to 0.5 at 6 months and to 0.6 at 1 year, and decreased to 0.5 after 15 years.

Seventy-two patients were alive 15 years after surgery.  During the study period of 15 years the difference in
decrease of visual acuity was not statistically significant between the unoperated fellow eyes and operated
eyes with the segmental buckle(s) in place at any interval.

Fig. 11 Lincoff-Kreissig balloon. The presented balloon has (1) a metal stylette to facilitate insertion into the parabulbar
space and (2) calibrations (black marks) on the tube to enable a more precise determination of the balloonûs
position in the parabulbar space.

Deflated balloon catheter with stylette in place; beneath it the adapter (top).  Inflated balloon (0.75 ml of
sterile water) with self-sealing valve in place; beneath it the withdrawn stylette (bottom). (¿“æ ’∑â“¬‡≈à¡)
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Reattachment
with
balloon

466
93%

Surgeons

Kreissig31

Table 2. Results after balloon operation without drainage and reoperation of uncomplicated retinal detachments*
(n = 500) during 2-year follow-up

Detachment

500

Preoperative
PVR C1-C2

5

after balloon
removal

454
91%

after 1
reoperation (n=42)

490
98%

after 2
reoperations (n=4)

493
99%

* consisting of 470 primary detachments and 39 reoperations of which 5 detachments had PVR C1-C2

was reattached in 93%, after balloon removal in 91%.
After reoperation, and a 2nd reoperation was only
needed in 0.8% or in 4 eyes, reattachment was ob-
tained in 99% (Table 2). Postoperative PVR was re-
duced to 0.2%. This low rate of PVR reflects the
further reduced surgical trauma inflicted to the eye
with the balloon operation.

3. SF6 Gas with Drainage
Parallel to these refinements in segmental

buckling, with a sponge or a balloon, without drain-
age of subretinal fluid to close the leaking break, it
was found that giant tears were not suitable for buck-
ling. The required long circumferential plombes caused
constriction of the globe and radial retinal folds which
resulted in leakage of the posterior edge of the giant
tear. Therefore, the gas operation of Rosengren was
introduced again - now for the 2nd time - by Norton32

and Lincoff33 at the beginning of the 70 ies, but - for
the 1st time - used for detachments with problematic
tears.  For these eyes the intraocular gas operation
proved to be a more adequate approach. After drain-
age of subretinal fluid the new gas, SF6, was in-
jected into the vitreous to unfold and to tamponade
the giant tear. After reattachment, the edges of the
tear were coagulated with cryopexy or with photo-
coagulation, in the meantime introduced by Meyer-
Schwickerath34 and replaced by laser coagulation in
subsequent years.

The reattachment rate of detachments with gi-
ant tears increased with the gas operation, which
was limited to the area of the tear, but combined
with prior drainage of subretinal fluid.  Consequently,
the Custodis principle, i.e., to omit drainage when
treating a leaking tear in a retinal detachment, had
been left behind again.

4. Expanding-Gas Operation without
Drainage

However, since 1974 Kreissig35 began to look
for a possibility to sustain the nondrainage principle
when treating detachments with problematic tears
with an intraocular gas bubble. After ocular com-
pression the injection of the gas SF6 was done with-
out prior drainage. As a result, a larger gas bubble
could be injected which subsequently increased in
volume due to its expansion coefficient. Now - for
the 1st time - the nondrainage principle was trans-
ferred to an intraocular gas operation. It was used
for problematic detachments with giant tears and
posterior breaks. But in contrast to the good results
experienced with extraocular minimal surgery, post-
operative PVR had increased significantly after in-
traocular gas. Therefore, this gas operation without
drainage, called çexpanding-gas operationé,35 was
reserved for these selected problem detachments.
It was not used for detachments with uncomplicated
leaking breaks, because since 1979 the balloon op-
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eration was available for these eyes.30,31 The balloon
operation implied as well a nondrainage procedure
and a temporary tamponade of the leaking break
during its scarring, but it represented an extraocular
approach.

5. The Perfluorocarbon Gases
The operation with the expanding gas SF6

for complicated retinal tears was further improved
with the introduction of the 4 perfluorocarbon gases
(CF4; C2F6; C3F8; C4F10) by Lincoff and his group.36-39

The expansion of CF4 is 1.9 x and practically the
same like SF6, but of the 3 other perfluorocarbons it
is 3.3 x, 4 x, and 5 x of their original volume (Fig. 12).
As the chain of the perfluorocarbon gases increases
in length, the insolubility of the 4 gases increases.
Thus, the half-life (representing the therapeutical vol-
ume of a gas) of these 4 gases ranges between 6
and 45 days (Fig. 13).  As a result, more complicated
tears could be treated with the çexpanding-gas

operationé without drainage. However, the larger ex-
pansion of the gas was combined with a longer du-
ration in the eye, which resulted in a higher rate of
PVR and complications (Fig. 13).

7. Balloon-Gas-Procedure
To reduce this higher rate of PVR, Kreissig

began to look for possibilities to reduce the intraocular
duration of the gas and started in 1984 to use a
combination of balloon and gas, the so-called
çballoon-gas-procedureé (Fig. 14) for problem de-
tachments.40 Under topical anesthesia, a balloon was
inserted into the parabulbar space and due to the
accompanying compression of the eye, internal drain-
age of subretinal fluid was induced and 2 hours later,
again under topical anesthesia, a larger volume of
gas could be injected into the eye without closing
off the central retinal artery. Why? Because the mo-
ment the patient reported the disappearance of light,
fluid from the pre-placed balloon was withdrawn to

Fig. 12 Expansion of SF6 and the 4 straight-chain
perfluorocarbon gases in patient eyes. SF6 and
CF4 have an expansion coefficient of 1.9 x, C2F6

of 3.3 x, C3F8 of 4 x, and C4F10 of 5 x.

Fig. 13 Disappearance time of the 4 straight-chain
perfluorocarbon gases in patient eyes. The left
portion of each bar (darker gray) indicates the
time taken for the expanded volume of gas to
diminish to half volume. Half-life of CF4 ranges
at 6 days, of C2F6 at 10 days, of C3F8 at 35 days,
and of C4F10 at 45 days.
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restore retinal circulation. This was repeated until the
balloon volume was completely withdrawn and re-
placed by the volume of the intraocular gas bubble.
Thus, a larger volume of gas could be injected in the
first place and as a result, a less expandable gas
could be selected which was combined with a shorter
intraocular duration. As a result, even for larger vol-
umes of intraocular gas, nondrainage with less com-
plications could be sustained. Thus, for giant tears
up to 90o or even up to 150o and as well for poste-
rior holes this expanding-gas operation could repre-
sent a minimal intraocular procedure with relatively
good results, but a substantial rate of PVR.

8. Pneumatic Retinopexy
Despite the experienced complications af-

ter intraocular gas, the expanding-gas operation with-
out drainage, published in the German literature by
Kreissig in 1979,35 was not known to Hilton41 and
Dominguez,42 when they re-introduced this gas tech-
nique without drainage in 1986 and 1987, respec-

tively, - now for the 2nd time -as treatment for de-
tachments, but this time for uncomplicated detach-
ments. Now this procedure was named çpneumatic
retinopexyé. It is still in use today due to its simplic-
ity and despite the fact that it harbours a greater
morbidity in closing the leaking break in comparison
with minimal segmental buckling or the balloon op-
eration.

In a study of 500 uncomplicated detachments41-

50 the retina was reattached after 1 gas injection in
91% and after disappearance of the gas redetachment
occurred in 11%. Yet after several reoperations - up
to 3 operations in originally uncomplicated detach-
ments and reoperation needed in every 5th detach-
ment-reattachment was obtained in 99%. New breaks
had developed in 15% and PVR in 4% (Table 3).

9. Primary Vitrectomy
Perhaps due to the increased rate of PVR

and reoperations after pneumatic retinopexy, start-
ing in the middle of the 80ûies it was thought, that

Fig. 14 Balloon-gas procedure: The balloon is used for providing a kind of fluid-gas exchange. The intraocular (i.o.)
space for a subsequent gas injection without drainage of subretinal fluid is created by prior insertion of a
parabulbar balloon that induces internal drainage of aqueous from the vitreous due to its continuous
oculocompression. About 2 hours later, the obtained i.o. space is replaced by an i.o. injection of gas
combined with simultaneous withdrawal of balloon contents. This provides space for injection of a larger i.o.
gas bubble without prior drainage or vitrectomy.
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after
gas absorption

18
40
51
24
84
9
18
32
40
82
398 (80%)

Surgeons

Hilton41

Dominguez42

Effentérre43

Gnad44

Hilton45

Poliner46

Bovey47

Chen48

McAllister49

Tornambe50

Total

Table 3.  Results after pneumatic retinopexy and reoperation of uncomplicated retinal detachments (n = 500)

Detachment

20
43
60
27
100
13
27
51
56
103
500

Reattachment
with
gas

20
43
54
25
91
12
19
40
48
102
454 (91%)

after
1-3 reoperations

20
42
59
27
98
13
27
n.a.*
56
102
444 (99%)

*not available

with an additional vitrectomy, done prior to the gas
injection, the rate of PVR could be reduced or even
eliminated completely. This modified gas operation,
consisting of a vitrectomy and a gas injection, was
now used - for the 1st time - for primary retinal de-
tachments with uncomplicated breaks; the proce-
dure was called çprimary vitrectomyé. The reason
behind using vitrectomy for primary detachments was,
as Lincoff once defined it: çIf a vitrectomy is good
for complicated detachments, why should it not be
as good or even better for uncomplicated detach-
ments and the same thing goes for applying the
expanding gases for uncomplicated detachments as
well.é

As you recall, vitrectomy was available since
1972.  But it was developed by Machemer51 for reti-
nal detachments complicated by vitreous traction
and vitreoretinal proliferation. The first instrument for
vitrectomy, the çVISCé, was still somehow bulky and
subsequently refined by OûMalley to the çOcutomeé.

In the beginning of the 1970s Kreissig returned

to Bonn, Germany after her 3-year training with Lincoff
in New York, but continued to be involved - now on
a transatlantic basis - in mutual clinical studies on
retinal detachment surgery.  As a result, she received
the 1st Ocutome which was shipped to Europe. Yet
just at that time vast amounts of retinal detachments
were sent to Bonn for repair with this new minimal
segmental buckling without drainage, which was in-
troduced after her return from New York. Due to this
new buckle operation without drainage very few fail-
ures due to PVR resulted, and just these eyes would
have required a vitrectomy as reoperation.  But there
was Neubauer in Cologne, 12 miles North of Bonn,
who just had developed a new technique to localize
and remove nonmagnetic intraocular foreign bod-
ies.52 As a result, many perforating injuries were con-
centrated in Cologne. Therefore, Kreissig offered
Neubauer and his senior Klaus Heimann in Cologne
to try her new Ocutome for their surgery on trauma
eyes. As a result, in the subsequent years Heimann
became deeply involved in vitrectomy and Kreissig
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in minimal segmental buckling without drainage.
By applying vitrectomy as primary procedure

for rhegmatogenous retinal detachments, traction on
the leaking break or tear and as well the anterior and
posterior vitreous were to be removed. With this new
extensive intraocular surgery - no longer limited to
the area of the break -, one was hoping that the
cause for postoperative PVR, new breaks, and
redetachments, as experienced after pneumatic
retinopexy, would be eliminated per se.  However, as
will become apparent below in the comparison of
primary vitrectomy versus pneumatic retinopexy or
versus minimal segmental buckling without drain-
age, primary vitrectomy did not achieve this aim.

Conclusion
Consequently, at the beginning of the 21st cen-

tury 3 extraocular and 2 intraocular surgical proce-
dures for repair of a leaking break in a primary reti-
nal detachment are available. To succeed with any
of these methods, the break has to be found and
sealed off sufficiently; however, in each method this
is achieved differently and the emphasis on the reti-
nal break varies significantly. But the question re-
mains: Which operation is better? On one side we
have an exclusive treatment of the leaking break by
an extraocular approach without drainage and seg-
mental buckling either by a temporary balloon buckle
or by a sponge sewed onto sclera, the so-called
extraocular minimal surgery. But it would be remissed
not to mention that many of the present extraocular
detachment surgeons are still using a cerclage with
extensive coagulations to seal off the leaking break(s)
and suspicious areas in the periphery with addition
of drainage of subretinal fluid. Actually, they have
not accepted the Custodis principle because their
surgery is not limited to the area of the leaking break(s)
and drainage is added.

On the other side we have the treatment of the
leaking break in a primary detachment by an in-
traocular procedure: either by pneumatic retinopexy
with coagulations limited to the area of the break, as
suggested by Hilton in 1986,41 or as modified by
Tornambe53 in 2000 with coagulations spread over
the entire retinal periphery - as already practiced
earlier, but without the additional gas - by creating a
circular barrier of coagulations (a kind of a cerclage
of coagulations)54 against a leaking break, or by a
vitrectomy with a gas injection, combined with co-
agulations, which might be placed as well over the
entire retinal periphery, or even with a cerclage.
According to the reports of the various authors, with
every surgical procedure retinal reattachment can
be obtained in 94% to 99%.

But where lies the difference? It lies in the
morbidity of each procedure, i.e., in the rate of post-
operative PVR, new leaking breaks, reoperations, and
secondary complications which might jeopardize long-
term visual function and require additional surgery in
the anterior or posterior segment of the eye to sus-
tain vision. Therefore, a comparison of the present
surgical procedures with their different approaches
in closing off the leaking retinal break will follow in
relation to their morbidity.

Comparison of 4 Surgical
Techniques for Repair of a Primary

Rhegmatogenous Retinal
Detachment in Use at Present
These surgical procedures follow different con-

cepts: (1) Limiting surgery to the area of the leaking
break. (2) Extending surgery as a prophylaxis over
the entire retinal periphery to seal off detected and
undetected breaks in çporousé retina by a virtual
cerclage of coagulations or by a buckle cerclage.
(3) Both types of surgery may be performed in com-
bination with an extraocular or intraocular approach.
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In the subsequent comparison of intraocular
versus extraocular surgery in relation to their mor-
bidity, extraocular surgery for closing off the leaking
break(s) will be represented by segmental sponge
buckle (s) and the temporary balloon without drain-
age; intraocular surgery will be represented by pneu-
matic retinopexy and primary vitrectomy.

1. Pneumatic Retinopexy versus Tempo-
rary Balloon Buckle

For this comparison 500 primary detach-
ments with uncomplicated leaking breaks were treated
with an intraocular gas injection,41-50 called pneumatic
retinopexy, and 500 with an extraocular temporary
balloon buckle.55 After disappearance of the gas
bubble, retinal reattachment decreased from 91% to
80%; thus, redetachment occurred in 11% (Table 4).
However, after removal of the temporary balloon
buckle beneath the coagulated break(s), retinal reat-
tachment decreased from 93% to 91%, i.e.,
redetachment occurred in 2% (Table 5). Thus, after
pneumatic retinopexy new breaks were 10 times more
frequent, PVR 20 times, and redetachments 5 times
more frequent than after an extraocular balloon
operation (Tables 4 and 5).

2. Pneumatic Retinopexy versus Primary
Vitrectomy

With this comparison the question should
be addressed: (1) Is there a difference in morbidity if
a gas bubble is injected into the vitreous and the
coagulations are limited to the area of the leaking
break(s) or if, after an extensive vitrectomy, the gas
bubble is injected into the eye and the coagulations
are extended over the retinal periphery? (2) Does
the additional vitrectomy reduce the rate of postop-
erative PVR and reoperations? The results after pri-
mary pneumatic retinopexy50,56-66 and after primary
vitrectomy67-76 are listed in Tables 6 and 7, respec-
tively. The degree of uncomplicated primary detach-
ments might differ slightly in the 2 groups; however,

according to the various authors, all detachments
had one common factor: All of them could have
been treated as well by an external buckle. The se-
lection of primary pneumatic retinopexy or primary
vitrectomy depended on the preference of the indi-
vidual surgeon.

When the surgical results after the 2 proce-
dures were compared, it became apparent that after
pneumatic retinopexy the rate of reoperations ranged
at 26% and PVR at 6.1% and after primary vitrectomy
the rate of reoperations ranged at 24.5% and PVR at
11.5%. Thus, (1) The rate of postoperative reoperation
was remarkably similar with both surgical procedures
and the rate of PVR even higher after vitrectomy; (2)
the expected decrease of PVR and reoperations was
not achieved by the additional vitrectomy prior to
the gas operation.

3. Primary Vitrectomy versus Extraocu-
lar Minimal Surgery

The intense discussion going on at present
is whether a leaking break in a primary rhegmato-
genous retinal detachment should still be treated by
external buckling or, instead, by a vitrectomy. Con-
sequently, the present discussion is no longer whether
buckling should be limited to the area of the leaking
break or extend over the retinal periphery by a pro-
spective cerclage to reattach the retina, but whether
an intraocular procedure should be applied, instead,
to seal off the leaking break. The results after a
cerclage50,77 are comparable to those after segmen-
tal buckling. But, to use the available data on scleral
buckling with cerclage for the subsequent compari-
son, the various series are not homogenous: They
do not include exclusively primary detachments, the
treatment applied consisted of a cerclage either with
or without additional buckle(s), the coagulations ap-
plied either were limited to the leaking break(s) or
extended over the cerclage buckle and drainage of
subretinal fluid was or was not performed.
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Surgeon

Dominguez42

Hilton41

Effentérre43

Gnad44

Hilton45

Poliner46

Bovey47

Chen48

McAllister49

Tornambe50

Table 4. Results and complications after pneumatic retinopexy and reoperation of uncomplicated primary retinal
detachments (n = 500)

Detachment

43
20
60
27
100
13
27
51
56
103
500

Reattachment
with gas

43
20
54
25
91
12
19
40
48
102
454 (91%)

After
gas absorption

40
18
51
24
84
9
18
32
40
82
398 (80%)

Postoperative
new breaks

 2
 1
 7
 1
 7
 2
 8
11
11
24
74 (15%)

PVR

1
1
1
0
3
1
2
5
1
3
18 (4%)

After 1-3
reoperations

42
20
59
27
98
13
27
n.a.*
56
102
444 (99%)

*not available

Surgeon

Kreissig55

Table 5. Results and complications after balloon operation and reoperation of uncomplicated retinal detachments
(n = 500)*

Detachment

500

Reattachment
With
balloon

466
93%

after balloon
withdrawal

454
91%

Postoperative
new breaks

7
1.4%

PVR

1
0.2%

after
1 reoperation

490
98%

after
2 reoperations

(n=4)

493
99%

Surgeon

Algvere56

Lowe57

Tornambe50

Termote58

Skoog59

Lemmen60

Berrod61

Algvere62

Bochow63

Sebag64

Gunduz65

Boeker66

Table 6.  Complications after pneumatic retinopexy and reoperation of primary retinal detachments (n = 672)

PVR

8
3
3
1
-
3
9
2
2
2
1
7
41 (6.1%)

Detachment

58
55
103
20
50
54
56
51
17
45
30
133
672

Reoperation

21
10
28
4
9
27
19
7
5
6
3
36
175 (26%)

* consisting of: 470 primary detachments and 30 reoperations; 5 detachments had PVR C1-C2
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Therefore, for the following comparison of scleral
buckling versus primary vitrectomy, a Medline search
was made of all reports that were identified by the
search terms çretinal detachmenté, çsegmental
bucklingé, çnondrainageé, and çminimal extraocular
surgery.é The analysis consisted of 5 reported ho-
mogenous series with a combined total of 1,462 reti-
nal detachments.27,55,78-80 The treated detachments
presented various types of leaking breaks, an aph-
akia or pseudophakia in 8.3%, and preoperative PVR
stage C1-C2 in 2.9% (Table 8).

All operations were done under local anes-
thesia and the primary procedure in all eyes was
minimal segmental buckling with coagulations lim-
ited to the break(s). Subretinal fluid was not drained
in any eye. The coagulation consisted of intraopera-
tive cryopexy under ophthalmoscopical control or
laser coagulation on a subsequent day after the break
was reattached.  The segmental buckle was obtained
with an elastic silicone sponge or a temporary bal-
loon ; a cerclage was not applied.

After minimal segmental buckling without
drainage, primary retinal reattachment was obtained
in 1,325 eyes or in 91% and after reoperation (7.3%)
in 97% which persisted during a 2-year follow-up

(Table 9). The cause of final failure was: PVR stage
C1-C2 in 28 eyes or in 1.9% - despite the fact that
PVR was present preoperatively already in 43 eyes
or in 2.9% -, missed break(s) in 12 eyes or in 0.8%,
and choroidals in 4 highly myopic eyes or in 0.3%.

In 4 of the 5 series, treated with segmental
sponge(s) or a balloon visual function was described;
the mean visual acuity function ranged at 0.67 after
2 years (Table 10).

In a more recent metaanalysis of 1,854 seg-
mental buckle operations (sponge(s), balloon) with
cryopexy and without drainage, published by Lincoff
et al. in 2005, the postoperative rate of PVR was
even further decreased and ranged at 0.9 %.81

4. Intraocular versus Extraocular Surgery
In 2005 Lincoff et al. did an odds ratio of

pooled 3,384 intraocular gas operations and
vitrectomies versus 1,854 extraocular sponge and
balloon buckles, procedures which were applied for
repair of a primary retinal detachment.81 They found
that the risk of reoperation after intraocular proce-
dures is 2.5 times higher than after extraocular sur-
gery and the risk of postoperative PVR 6 times higher
after intraocular surgery than after extraocular
surgery.

Surgeon

Escoffery67
Wong68
Rosen69
Hakin70
Gartry71
Hoeing72
Bartz-Schmidt73
Heimann74
El-Asrar75
Oshima76

Table 7.  Complications after primary vitrectomy with gas and reoperation of primary retinal detachments (n = 595)

PVR

2
-
9
25
10
6
1
9
1
0
63 (11.5%)

Detachment

29
47
78
124
114
32
33
53
22
63
595

Reoperation

6
19
14
44
30
7
2
19
0
5
146 (24.5%)
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Series

Table 9. Reattachment after minimal segmental buckling (sponge(s) or balloon) without drainage and reoperation of
primary retinal detachments (n = 1,462) during 2-year follow-up

Detach-
ment

Preoperative
PVR C1-C2

Primary Re-
attachment

Re-
Operation

Final Re-
attachment

Cause  of  Final  Failure
PVR
C1-C2

missed
break

choroidals

1st 23,78

2nd 27,28

3rd 79

4th 80

5th 55*
Total

752
107
35
68
500
1,462

 5
16
6
11
 5

43 (2.9%)

672
99
35
65
454

1,325 (91%)

60
5
-
3
39

107 (7.3%)

732
104
35
60
493

1,424 (97%)

14
4
-
8
2

28 (1.9%)

4
3
-
-
5

12 (0.8%)

3
-
-
-
1

4 (0.3%)

*treated with balloon

Series

1st 23,78

2nd 27,28

3rd 79

4th 80

5th 55***

Detachment

752
107
35
68
500

Table 8. Preoperative characteristics of primary retinal detachments (n = 1,462) treated with minimal segmental
buckling (sponge(s) or balloon) without drainage

Aphakia
Pseudophakia

30
22
 3
 5
62

122 (8.3%)

Perforating
Injury

-
-
-
1
3

Reoperation

7
-
-
-
30

PVR stage*
C1         C2

Myopia
> 7 - 25 dpt

n.a.**
9
5
5
71

5
12
5
11
 3

-
4
1
-
2

43 (2.9%)

*present preoperatively     **not available     ***treated with balloon

Series

1st 23,78

2nd 27,28

3rd 79

4th 80

5th 55**
Total

Detachment

752
107
35
68
500
1,462

Table 10. Visual acuity at 2 years postoperatively after minimal segmental buckling (sponge(s) or balloon) without
drainage and reoperation of primary retinal detachments (n = 1,462)

Preoperative
PVR C1-C2

5
16
6
11
5

43 (2.9%)

Re-
operation

60
5
-
3
39

107 (7.3%)

Final Re-
attachment

732
99
35
60
493

1,424 (97%)

Visual Acuity
2 years postoperative

n.a.*
0.6
0.6
0.3
0.7

0.67 (mean)
*not available **treated with balloon
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Summary
After the implementation of 2 intraocular pro-

cedures, pneumatic retinopexy and primary vitrectomy,
applied as treatment to seal the leaking break in a
primary retinal detachment, the rate of reoperation
has become several times more frequent than after
extraocular minimal segmental buckling.  Further the
longest follow-up of postoperative visual acuity is
available only after extraocular segmental buckling
and with this procedure visual acuity remains
favourable even after 15 years, and it is not jeopar-
dized by secondary complications.28 No statistically
significant difference was found in visual acuity be-
tween the eye with the buckle in place to tampon-
ade the break and the fellow eye during a 15-year
follow-up (Fig. 10). The observed slight decrease of
visual function over time was due to aging and coin-
cided with the decrease per year after the age of 60,
as determined by Slataper.29

Conclusion
It could be demonstrated that when closing off

the leaking break in a primary retinal detachment
with intraocular surgery, the same rate of retinal re-
attachment can be obtained with extraocular seg-
mental buckling. However, the morbidity, i.e., the rate
of reoperations and redetachments, is significantly

higher after intraocular surgery.
The question arises whether visual function can

be as favourable, during short- and long-term fol-
low-up, after intraocular as after extraocular surgery,
when intraocular surgery currently requires several
operations for a long-term reattachment.

However, it would be unrealistic not to recog-
nize the present trend which goes  towards intraocular
surgery.  In various publications the results of pri-
mary vitrectomy has been compared with the results
obtained with scleral buckling; however, the authors
compared primary vitrectomy with the extensive sur-
gery of a cerclage, extensive coagulations, drainage
of subretinal fluid, and often with an intraocular tam-
ponade. With that comparison it was concluded that
scleral buckling, i.e., cerclage, has a higher morbidity
than primary vitrectomy. Had the authors compared
primary vitrectomy with minimal segmental buckling
without drainage, they would have found that seg-
mental buckling has less morbidity than primary
vitrectomy, i.e., 6 times less postoperative PVR and
3 times less reoperations.

What then drives the increasing use of primary
vitrectomy for uncomplicated detachments? There
are a number of factors: The new generation of de-
tachment surgeons is inadequately trained (1) in the
art of finding the retinal break and (2) in the art of

Series

1st 23,78

2nd 27,28

3rd 79

4th 80

Total

Table 11. Reasons of primary failure (n = 91) after 1 operation with minimal segmental buckling (sponge(s)) without
drainage of primary retinal detachments (n = 962)

Detachment

752
107
 35
 68
962

missed
break(s)
31 + 2*

  4
  -
  2

39 (43%)

inadequate
buckle

27
4
-
1

32 (35%)

PVR

17
-
-
-
17

Total

80
8
-
3
91

choroidals

3
-
-
-
3

*macular hole

Reasons of Primary Failure
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tamponading it effectively with a minimum of  buck-
ling and (3) in achieving this without drainage of
subretinal fluid.  In addition the newly trained retinal
detachment surgeons, now called vitreoretinal sur-
geons, are enthusiastic about the new technology of
vitrectomy. Why? Vitrectomy offers additional appli-
cations, such as, for the treatment of macular holes,
submacular proliferation, diabetic macular edema and
retinal branch vein occlusion, for macular rotation in
age-related macular degeneration and for neurotomy
of the optic disc.

The present vitreoretinal surgeon is so involved
in these new surgical options that the time-consum-
ing preoperative diagnostics for finding the leaking
break - which might not be adequately reimbursed
by the insurance, but is essential for success with
extraocular minimal buckling - may no longer be
attractive.  Instead, in todayûs scene the patient with
a retinal detachment can be brought to the operat-
ing room to search for the leaking break with the
optics of the BIOM. But this search for the break is
now done in an expensively equipped operating the-
atre with additional expensive personnel in atten-
dance. If the break is not found or the optic media
seem to be problematic, the full spectrum of in-
traocular surgery can be added: In a phakic eye, (1)
a phakoemulsification with an intraocular lens im-
plantation or in a pseudophakic eye an anterior
vitrectomy to reconstruct the anterior segment. This
is followed by (2) application of a barrier of coagula-
tions in the retinal periphery, (3) the use of expen-
sive heavy perfluorocarbon liquids to reattach the
retina already on the table, (4) a fill of the eye with
gas or silicone oil, and (5) often an additional cer-
clage. This will reattach the retina on the table for
today, however, the operation is more than expen-
sive concerning time, personnel, equipment, and in-
jected tamponades. In addition, the rate of reopera-
tions will be significantly higher than after minimal

buckling without drainage. Consequently, despite
applying this full armamentarium of  intraocular sur-
gery, the premise cited over and over for sustained
retinal reattachment remains as true as ever:

çThe leaking break - the cause of detachment
or redetachment - has to be found and closed.é

In this context the first, not yet published data
of the European Multicenter Study comparing pri-
mary vitrectomy with scleral buckling (MPS-Study)
for repair of a primary retinal detachment should be
considered. These data were presented at the Ger-
man Meeting of the Ophthalmological Society in Berlin,
2006: In phakic eyes the functional results were bet-
ter after scleral buckling than after primary vitrectomy.
The results for the pseudophakic eyes after both
procedures are still pending, but there is already an
indication that the final results will be somehow com-
parable, but this only if several reoperations are added
and primary vitrectomy is combined with scleral buck-
ling.

Considering these first results of the MPS-Study
one could conclude that a retinal detachment opera-
tion will have better results with less reoperations  in
the phakic eye. In addition we will have to concen-
trate again on the retinal break.  Closing the leaking
break will continue to be the primary purpose of
surgery, as it has been for preceding generations of
detachment surgeons.

Therefore, in the future an optimal technique
for repair of a primary retinal detachment will have
to fulfil the following 4 requirements:

- (1) Already 1 operation should reattach the
retina.

- (2) The operation should have a minimum
of morbidity.

- (3) The procedure should be done under
local anesthesia and on a small budget.

- (4) The operation should provide long-term
visual function, not jeopardized by secondary com-
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Fig. 3 Short perforating  pins on a bar (left) or single
(right) are placed in a single or double row pos-
terior to the break and touched by a diathermy
electrode to create a çbarrieré of coagulations
against future leakage of the break and
redetachment.

Fig. 5 Scleral resection with coagulations, located pos-
teriorly to the break to create by the resulting
indentation ab externo a better barrier against
future leakage and redetachment.

‡√◊ËÕß∑’Ë 11 Àπâ“∑’Ë 202

¿“æ ’∑â“¬‡≈à¡

‡√◊ËÕß∑’Ë 5 Àπâ“∑’Ë 167

Figure 2.  Showed intraoperative complications.  PVD = posterior vitreous detachment
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Fig. 6 a. Segmental plombe, embedded into the scleral resection with the retinal break positioned on the anterior
edge of the buckle and additional diathermy coagulations on the buckle and as well towards the ora
serrata.

b. Retinal break again starts to leak anteriorly, resulting in a redetachment anterior to the buckle which
subsequently crosses the various barriers of coagulations and finally progresses towards the posterior
retina, resulting in redetachment. (Fig. 6 from Harvey. Lincoff, MD, New York)

Fig. 6 a. Fig. 6 b

Fig. 7 a. Circular buckle (so-called cerclage) with coagulations on the entire buckle and anterior to it with a
starting redetachment descending anteriorly of the buckle. Due to the very anterior position of the
cerclage, the momentum of subretinal fluid seemed not large enough to cross the cerclage and to
redetach the posterior retina.

b. More posteriorly positioned cerclage with coagulations on the buckle and anterior to it. This time the
anterior redetachment, originating from the leaking break, crosses again the barriers of coagulations, but
due to the larger momentum of subretinal fluid, it crosses the cerclage inferiorly and progresses towards
the posterior retina. (Fig. 7 from Harvey. Lincoff, MD, New York)
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Fig. 7 a. Fig. 7 b
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Fig. 9 Minimal segmental buckling without drainage, so-called extraocular minimal surgery. The treatment is limited
to the area of the break and not determined by the extent of the detachment. The small (top left) and the
more extensive detachment (top right) are caused by the same horseshoe tear at 1:00.

The treatment of both is the same, consisting of buckling the tear either by a segmental sponge (as depicted)
or a temporary balloon without drainage of subretinal fluid.
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Fig. 11 Lincoff-Kreissig balloon. The presented balloon has (1) a metal stylette to facilitate insertion into the parabulbar
space and (2) calibrations (black marks) on the tube to enable a more precise determination of the balloonûs
position in the parabulbar space.

Deflated balloon catheter with stylette in place; beneath it the adapter (top). Inflated balloon (0.75 ml of sterile
water) with self-sealing valve in place; beneath it the withdrawn stylette (bottom).


