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Postoperative Refractive Errors after Air Tamponade with Posterior
Capsulectomy during Combined Vitrectomy and Cataract Surgery
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Sue Hey Chae, MD', Sang Won Kim, MD?, Hee Seong Yoon, MD'
Hootngel gmHooty

Sungmo Eye Hospltall, Busan, Korea
Bupyung St. Mary's Eye Clinic’, Incheon, Korea

Purpose: To evaluate the postoperative refractive errors after air tamponade with posterior capsulectomy during combined vi-
trectomy and cataract surgery.

Methods: Patients who underwent combined vitrectomy, cataract surgery, and air tamponade with or without posterior capsu-
lectomy were reviewed. All patients were followed for 4 months after surgery. Preoperative characteristics such as anterior
chamber depth, axial length, and refractive error were analyzed and refractive errors after the surgery were evaluated. The dif-
ference between the target refractions and final refractive errors after the surgery according to the biometry method, and intra-
ocular lens power calculations, were observed.

Results: Fourteen eyes of 14 patients who had combined vitrectomy and cataract surgery with posterior capsulectomy and air
tamponade were classified as group A, and 10 eyes of 10 patients who had combined vitrectomy and cataract surgery with only
air tamponade were classified as group B. The target refraction of group A measured with A-scan biometry using the
Sanders-Retzlaff-Kraff/Theoretical (SRK/T) calculation was -0.21 + 0.22 diopters (D), and the final refractive error at 9.5 (+ 2.20)
months after the surgery was -0.52 + 0.54 D. The mean difference between the two was -0.32 + 0.44 D. The target refraction of
group B measured with A-scan biometry using the SRK/T calculation was -0.33 + 0.29 D, and the final refractive error at 9.5 (+
2.20) months after the surgery was -0.27+ 0.39 D. The mean difference between the two was 0.06 + 0.53 D.

Conclusions: Posterior capsulectomy during combined vitrectomy and cataract surgery with air tamponade led to myopic shifts
compared with no posterior capsulectomy with air tamponade during combined vitrectomy and cataract surgery. Performing poste-
rior capsulectomy with air tamponade during combined vitrectomy and cataract surgery should, therefore, be carefully considered.
J Korean Ophthalmol Soc 2018;59(9):819-826
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Figure 1. Clinical intraoperative photograph of the anterior
segment showing the center of the posterior capsule removed
using vitreous cutter. The posterior capsule was removed cur-
vilinearly and completely.
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E7)8H4 B2 SPSS ver. 20.0 (IBM Corp., Armonk,
NY, USA)S ARESFA L A= 9] 79 logarithm of minimal
angle of resolution (logMAR) Z}t o 2 HHElslo] X314 S
o, & o 2Fe vol, & A 249, e A YR 5
2 Mann-Whitney testE o]-§s}o] E4Js}¢ic). k2ol A
AASRT ALt s4lo T2 S4%%e = 1&5 119 Hlw
ol A= Mann-Whitney testE ©]-8-5F1L U TLFof 49| A
AASH w2 =8 25k v, ALt FA40 WE =
A @247k v Lo A= Wilcoxon signed ranks testS ©]-&
Sk3l}. p-value7} 0.05 w|9kQl H9-E FAZCRE {3t
Aoz Rejsiich 2 iz WA Uzket At
TPHYY] AF 28] 4199 Y3 (institutional review board,
IRB)9| &¢lsto]] Y= AArh52ARZ: 2018-BM-01).
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A, Bt AR 717 6.3770€o|gloH & A

A YL 047 £ 021 logMAR, FAEHE

79.8 pmEAek. I AEA S W e Al

FFEAE glo] FIsAetE AR B 3
2 o]gle

5o 649M), Hat AT

(central macular thickness, CMT)+<= 414.5 +
e ghollA 7= 2 7o o3t Abol= /lSIth(p=0.378,
p=0.349, p=0.389, p=0.235). & A FHAZO-SX|= A+

-0.17 + 1.13t)-2E|(D), B+ 0.62 + 1.68 D& ZA ¢ o
5 7Ee) fojeh Aol glolthp=0.161). & A B o
HlZlo](anterior chamber depth)+= A+ 3.05 + 0.28 mm, B

3.18 + 0.42 mm, ¢FEAS AT 23.53 + 0.65 mm, B+
23.08 £ 0.91 mm& HE T F 7k §-9]3t 2jo]= glit
(p=0.364, p=0.169) (Table 1). A-scan®] WA= SRK/T ¥
AlE o] g3t Af, & A A5 SEEE AT -0.21 £ 022
D, B -0.33 +0.29 D, OA-2000° (Tomey)o] WA=
SRK/TE o83t 4%, & A A5 2492 AF -0.12 =
0.28 D, B+ -0.23 + 0.51 D, OA-2000" (Tomey)o| 7=
HaigisE ©|-§3 4%, & A o5 24892 A -049 =
0.32 D, B* -0.35 £ 0.29 D& z}zte] Qo] T i 7to]
B 9)3} zJol= Y AUTHp=0.151, p=0.992, p=0.357). o] L7
AS5E 4G Yste] AHH JAFFBA = Aol
222 + 191 D, B&ollA] 22.5 + 1.79 Do = & 7Ho)
9 o)} zjol= 2 THp=0.563) (Table 2, Fig. 2). & 3 1,
2, 4, 670dA) 1e|ar wpxub Aupybzk Al Hat 9.5
F220071€7 Selel 2E 2AHS AdolA 171LA
-0.59 + 0.54 D, 27§ €7 -0.41 + 0.41 D, 47HLA] -0.44 +
0.51 D, 67§<¥A -0.51 + 0.67 D, 2% -0.52 + 0.54 D& U}
Efton, BioA= 170€4] 028 + 0.67 D, 271 LA
-0.37 £ 0.52 D, 47§ €7 -0.41 £ 0.39 D, 67H€A] -0.31 +
0.43 D, % -0.27 + 0.39 D2 ZA =9 tHTable 3). & &
e d, s CMTE R 2 240 & d, & 1
T+ A} B 7H9] CMT+= EAISHH o2 {93 Afol&
HolA] ko w(p=0.235, p=0.084), Z}Zte] oA &
At & 39 CMTE B|ws) & 23 F & HRoA 4

Table 1. Baseline characteristics of posterior capsulectomy with air tamponade (group A) and only air tamponade (group B)

Characteristics Group A (n = 14) Group B (n = 10) p—value*
Number of eyes 14 eyes 10 eyes -
Gender (male:female) 4:10 3.7 -
Age (years) 67.6 + 5.8 64.9 + 5.8 0.378
Duration of follow-up (months) 6.37 + 1.98 8.27 + 4.26 0.349
Preoperative UCVA (logMAR) 0.56 + 0.19 0.54 +0.26 0.662
Preoperative BCVA (logMAR) 0.47 + 0.21 0,43 + 0.26 0.389
Central macular thickness (pm) 379.7 + 79.8 414.5 + 65.1 0.235
Preoperative sphere (diopter) 0.35 £ 1.02 1.34 £ 1.54 0.051
Preoperative cylinder (diopter) -1.07 £ 0.71 -1.43 + 0.47 0.112
Preoperative spherical equivalent (diopter) -0.17 £ 1.13 0.62 + 1.68 0.161
K1 (keratometry, diopter) 443 + 14 442 + 1.8 0.953
K2 (keratometry, diopter) 444 4+ 1.5 439+ 1.9 0.428
Corneal astigmatism (diopter) -0.86 + 0.5 -0.81 + 0.41 0.929
Anterior chamber depth (mm) 3.054 + 0.28 3.18 + 0.42 0.364
Axial length (mm) 23.53 £+ 0.65 23.08 + 0.91 0.169

Values are presented as mean + SD unless otherwise indicated.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; K = keratometry.
*Statistical analysis performed using Mann-Whitney test for categorical variables.
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& A =& T {3 ZJolE HATHp<0.05, in both) 0.42 DZ B-of|A] E21 -0.06 + 0.61 DYFE9] 2}o]of H]s}o]
_]

(Table 4). 2|5 FHAIHR] F+t 9.5 (+ 2200714 744 BA o R fofst A o] HArkp=0.036). 0A-2000"
AR FEdESGT & A oS 2EYRe Aol A (Tomey)oll W Haigisg ©|&3 4% Aw> -0.03 +
A13|) Bkt A-scano] WAHE SRK/T 348 o] 43k 742 0.52 D, B&&& +0.01 £ 0.55 DYFF Apol& B F
AT-S 0.32 + 0.44 D Bo]lA] H2l +0.06 + 0.53 DUP—‘H ko] Apoliz A 02 Fot g2 ofY ltk(p=0.886)
ZJolof| Hlsl F-oJ7k A] o] B E](p20.026). 0OA-2000" (Table 5). A-scang AFE3F 792} OA-2000° (Tomey)<
(Tomey)oll WAH SRK/TE o438t %, AL 041 = ARERE A9 oS 2 A 2] eaE A

Table 2. Predicted postoperative refraction values measuring with different biometry machines and formula, and actual inserted intra-
ocular lens (IOL) power in posterior capsulectomy with air tamponade (group A) and only air tamponade (group B)

Group A (n = 14) Group B (n = 10) p-value*

Preoperative target diopter using A-scan -0.21 £ 0.22 -0.33 +£ 0.29 0.151
(IOL calculation formula: SRK/T)

Preoperative target diopter using OA-2000 -0.12 £ 0.28 -0.23 £ 0.51 0.992
(IOL calculation formula: SRK/T)

Preoperative target diopter using OA-2000 -0.49 + 0.32 -0.35 + 0.29 0.357
(IOL calculation formula: Haigis)

IOL power (diopter) 222 £ 191 225 £ 1.79 0.563

Values are presented as mean + SD unless otherwise indicated.
SRK/T = Sanders-Retzlaff-Kraff/Theoretical.
*Statistical analysis performed using Mann-Whitney test for categorical variables.

A Group A B Group B
04 _ 04
2
S 02 a0
S s 0
g O T 0o
202 § 2 0
8 -0.4 +ASCa*SRKT 8 + A-scan+SRK/T
®© - mOA2000+SRKT ‘B u OA2000+SRK/T
° e 0A2000+Haigis b -0.8 0A2000+Haigis
5 -0.8 = a -1
IS & £
g 1E==0 £-12
<42 <14
-2 -1.5 -1 -0.5 0 0.5 -1.5 -1 -0.5 0 0.5
Achieved spherical equivalent refraction (D) Achieved spherical equivalent refraction (D)

Figure 2. Comparison of spherical equivalent correction of two different groups. The results of the group A (capsulectomy + air
tamponade) (A) and group B (only air tamponade) (B) at last visit (mean postoperative 9.5 + 2.20) months compared with predictive
values from three different biometry devices and formulas combinations. SRK/T = Sanders-Retzlaff-Kraff/Theoretical.

Table 3. Actual postoperative refraction values measuring at 1,2,4,6 months in phacovitrectomy and posterior capsulectomy with air
tamponade (group A) and phacovitrectomy with only air tamponade (group B)

Group A (n = 14) Group B (n = 10) p-value*
Postoperative SE (diopter)
1 month -0.59 + 0.54 -0.28 + 0.67 0.086
2 months -0.41 £ 0.41 -0.37 £ 0.52 0.837
4 months -0.44 + 0.51 -0.41 £+ 0.39 0.993
6 months -0.51 + 0.67 -0.31 £ 0.43 0.506
Final -0.52 + 0.54 -0.27 + 0.39 0.141

Values are presented as mean + SD unless otherwise indicated.
SE = spherical equivalent.
*Statistical analysis performed using Mann-Whitney test for categorical variables.
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(Tomey)ol] 4% Haigis®] 235 Bl o &+ g 755 B o A 39 glo] ZEskale autbd

7t BEOA T FA] T AR SR FOlgt zlol7t gle OS2 APE 4 Qe AL o] S9AQl A A 5t

a5 249 4 42 4 UtHTable 7). 7] Yolry” w3 b A4S Alsta L ek &

A Ato]o] Aeo] AltA] FyhfuA2/dARIA=Eo] &

il ) oA Ao R o] 5d 4= Q= HET} Hof Fdddat

Ao A= A W AE g ol FFS vl 7=

FeAEA = W SA] 4 011*1 —at =48 & A Tk weka gElAdAET WA Hies F 5
A uf ejEjojof & ofe] 7pA] @4 7k s ARzl A8 AlF5HA areE|ofof gitt

Table 4. Preoperative and postoperative mean central macular thickness (CMT) measurements of the patients in two groups

Group A (n = 14) Group B (n = 10) p—value*
preoperative mean CMT (um) 379.7 £ 79.8 414.5 + 65.1 0.235
postoperative mean CMT (um) at 6 months 320.5 + 70.1 357.8 + 57.1 0.084
p-value' 0.04 0.028

Values are presented as mean + SD unless otherwise indicated. No significant differences related to the mean CMT value was seen between

group A and group B, preoperatively or postoperatively (p > 0.05, in both). In both groups, the mean CMT was significantly reduced at 6
months visit compared with preoperative values (p < 0.05, in both).

*Statistical analysis performed using Mann-Whitney test for categorical variables; TStatistical analysis performed using Wilcoxon signed ranks
test for continuous variables.

Table 5. Average difference of preoperative target diopter and actual postoperative refraction values (group A) and (group B)

Average difference (diopter) Group A (n = 14) Group B (n = 10) p—value*

Refractive error using A-scan, SRK/T -0.32 +£0.44 0.06 + 0.52 0.026
(Postop SE — Target diopter)

Refractive error using OA2000, SRK/T -0.41 +£ 0.41 -0.06 + 0.61 0.036
(Postop SE — Target diopter)

Refractive error using OA2000, Haigis -0.03 £+ 0.51 0.01 + 0.55 0.886

(Postop SE — Target diopter)

Values are presented as mean + SD unless otherwise indicated. Average difference of preoperative target diopter and actual postoperative re-
fraction values measuring at last visit 9.5 (£2.20) months in phaco-vitrectomy and posterior capsulectomy with air tamponade (group A) and
phaco-vitrectomy with only air tamponade (group B).

SRK/T = Sanders-Retzlaff-Kraff/Theoretical; SE = spherical equivalent.

*Statistical analysis performed using Mann-Whitney test for categorical variables.

Table 6. Comparison in A-scan ocular biometry and OA2000 of phaco-vitrectomy and posterior capsulectomy with air tamponade
(group A) and phaco-vitrectomy with only air tamponade (group B)

Comparison in ocular biometry Group A (n = 14) Group B (n = 10)

Refractive error using A-scan, SRK/T -0.32 + 0.44 0.06 + 0.52
(Postop SE — Target diopter)

Refractive error using OA2000, SRK/T -0.41 + 0.41 -0.06 + 0.61
(Postop SE — Target diopter)

p-value” 0.655 0.653

Values are presented as mean + SD unless otherwise indicated.
SRK/T = Sanders-Retzlaff-Kraff/Theoretical; SE = spherical equivalent
"Statistical analysis performed using Wilcoxon signed ranks test for continuous variables.
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Table 7. Comparison in SRK/T and Haigis formula of phacovitrectomy and posterior capsulectomy with air tamponade (group A) and

phacovitrectomy with only air tamponade (group B)

Comparison in IOL power calculation formulas

Group A (n = 14)

Group B (n = 10)

Refractive error using OA2000, SRK/T
(Postop SE — Target diopter)

Refractive error using OA2000, Haigis
(Postop SE — Target diopter)

p—value*

-0.41 £ 0.41 -0.06 + 0.61
-0.03 £ 0.51 0.01 + 0.55
0.087 0.787

Values are presented as mean + SD unless otherwise indicated.
SRK/T = Sanders-Retzlaff-Kraff/Theoretical; IOL =

intraocular lens; SE = spherical equivalent.

"Statistical analysis performed using Wilcoxon signed ranks test for continuous variables.
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