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Eternal Weibull Regression analysisfor Evaluation of the Effects of Different
Covariates on Retinal Redetachment following Retinal Detachment Surgery

Golestan B, PhD; Rennolls K, PhD; Mohammad K, PhD; Ahmadieh H, MD; Moradian S, MD

Purpose: To evaluate the effect of age, sex, type of surgery, extent of retinal detachment (RD),
vitreous incarceration in wound, and myopic degeneration on the rate of retinal redetachment
following RD surgery using eternal Weibull regression analysis.

Methods: We performed a survival analysis on a multi-center randomized controlled trial conducted
on patients with pseudophakic or aphakic RD to compare the anatomic outcome of scleral buckling
vs primary vitrectomy alone. Patients were examined one week and then 1, 2, 4 and 6 months after
the operations. We applied modification to the survival, density and hazard function and considered
the two-parameter Weibull distribution for survival times. Herein we evaluated the appropriateness
of the modified model vs unmodified model with and without the effects of covariates.

Results: The mean survival time for the unmodified model was 2920 days confirming the eternal
nature of the survivor function whereas the mean survival time for the modified model was 43.06
days. In the absence of covariates, the eternal proportion in the modified model was estimated to be
0.73. Taking the effects of covariates into account; the modified model revealed that the risk of
redetachment is 76% higher among males than females and is almost 4 times greater in eyes with
myopic degeneration, while this risk was 2.6 times for males and 2.7 times for those with myopia in
the unmodified model. Moreover, vitreous inecarceration in the wound played a significant role in the
unmodified model whereas it had been set aside in the modified model. Comparing the two final
models showed the superiority of modified model: -2 log Ly, - (-2 log L y) = 46.274 (P<0.001).
Conclusion: This study strongly suggests the benefit of using the modified over the unmodified
model of eternal Weibull regression analysis in situations such as the present study in which some
cases will have the event of interest whereas others will never have the event, given enough time.

e Bina J Ophthalmol 2006; 12 (1): 28-36.
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A S.e. Y S.e. B S.e. B. S.e. Bn S.e. -2 x log L
Null# 0.02235 | 0.00353 | 0.51731 | 0.02948 = = - - = = 553.411
Group 0.01564 | 0.00248 | 1.3073 | 0.04020 | -0.48136 | 0.21991 | 0.83214 | 0.18565 0.28912 0.25145 | 508.655
AGE 0.04804 | 0.00762 1.35 0.04034 | -0.02381 0.00243 1.066 | 0.18528 | -0.00116 0.00288 | 506.998
SEX 0.00865 | 0.00137 | 1.3065 | 0.04026 0.46276 0.18616 1.4978 | 0.18783 | -0.78987 0.22727 | 505.634
MYO.DEG | 0.00547 | 0.00086 | 1.4483 | 0.04083 1.2699 0.3035 1.1278 | 0.18652 | -0.60725 0.38165 | 501.078
RD.EXP | 0.02635 | 0.00418 | 1.2911 | 0.04004 | -0.22429 | 0.04768 1.7018 | 0.18594 | -0.22605 0.05667 | 508.857
IN.V.INJ | 0.01363 | 0.00216 | 1.3009 | 0.04019 | -0.40969 | 0.32063 1.1412 0.1872 -0.79313 0.41397 | 507.396
Group+ | 0.01518 | 0.00240 | 1.5609 | 0.04158 | -0.30176 | 0.21916 3.4783 | 0.19418 0.05747 0.26198 | 484.902
AGE+ -0.01047 | 0.00243 -0.01127 0.00299
SEX+ 0.35863 0.18592 -1.0837 0.23567
MYO.DEG+ 1.0579 0.30265 -1.0615 0.3996
RD.EXP+ -0.22158 | 0.04762 -0.21812 0.05918
IN.V.INJ -0.17823 0.31858 -1.0475 0.43282
AGE+ 0.01216 | 0.00192 | 1.5502 | <0.04150 | -0.01273 0.00243 3.5039 | 0.19418 | -0.01103 0.00299 | 485.536
SEX+ 0.43096 0.18587 -1.086 0.23563
MYO.DEG+ 1.1185 0.30231 -1.0716 0.39989
RD.EXP+ -0.16955 0.04758 -0.21913 0.05919
IN.V.INJ -0.17212 | 0.31838 -1.0599 0.43255
Group+ | 0.00711 | 0.00112 | 1.5516 | 0.041569 | -0.36223 0.21931 2.6923 | 0.19393 | 0.026542 0.26102 | 485.997
SEX+ 0.39995 0.18594 -1.0329 0.23579
MYO.DEG+ 1.21 0.3028 -1.0323 0.40183
RD.EXP+ -0.19763 | 0.047667 -0.20458 0.05916
IN.V.INJ -0.15826 | 0.31875 -1.0239 0.43529
Group+ | 0.02749 | 0.00436 | 1.542 | 0.041511 | -0.38094 | 0.21928 2.2487 | 0.18971 0.12186 0.25703 | 492.356
AGE+ -0.01226 | 0.002444 -0.004545 0.00294
MYO.DEG+ 0.93795 0.30373 -0.7495 0.38437
RD.EXP+ -0.24239 | 0.047677 -0.2254 0.05783
IN.V.INJ -0.26061 0.31892 -0.87616 0.41732
Group+ | 0.10353 | 0.016464 | 1.4372 | 0.041145 | -0.46645 0.22031 2.7236 | 0.19088 0.13847 0.25803 | 494.164
AGE+ -0.02071 | 0.002446 -0.007975 0.00295
SEX+ 0.16169 0.1864 -0.85953 0.23093
RD.EXP+ -0.33072 | 0.047811 -0.19163 0.05820
IN.V.INJ -0.18951 0.32038 -0.83828 0.4233
Group+ | 0.01445 |0.0022915| 1.5549 | 0.041477 | -0.30158 | 0.21885 2.955 0.1911 0.17462 0.25918 | 489.290
AGE+ -0.00984 | 0.002433 -0.008647 0.00296
SEX+ 0.40527 0.18589 -0.9737 0.23107
MYO.DEG+ 1.0589 0.30272 -0.8762 0.39274
RD.EXP -0.23689 | 0.047562 -0.22288 0.05828
Group+ | 0.00620 |0.0009841| 1.5424 | 0.041453 | -0.17041 0.21885 2.6929 | 0.19365 | 0.088053 0.26008 | 486.935
AGE+ -0.00845 | 0.002435 -0.009995 0.00298
SEX+ 0.40144 0.18588 -1.084 0.23507
MYO.DEG+ 1.16 0.30246 -1.0452 0.3994
IN.V.INJ -0.25757 | 0.31828 -1.0572 0.43365
SEX+ 0.00281 | 0.000446 | 1.5192 | 0.041351 | 0.56854 0.18588 1.8002 | 0.19016 | -0.96718 0.2299 | 492.827
MYO.DEG* 1.3528 0.30236 -0.86479 0.39215
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A s.e. r s.e. Bn s.e. -2 xlog L
Null# 0.022353 0.0035343 0.51731 0.029486 -- -- 553.4114
Group 0.02591 0.0040968 0.51855 0.029514 -0.27524 0.21822 552.6617
AGE 0.02263 0.0035781 0.51729 0.029485 -0.000191 0.0024567 553.4112
SEX 0.013582 0.0021476 0.52388 0.029636 0.72048 0.18569 548.8834
MYO.DEG 0.019232 0.0030408 0.52152 0.029578 0.58292 0.30151 550.9514
RD.EXP 0.012251 0.0019371 0.51865 0.029518 0.18918 0.047598 552.3659
IN.V.INJ 0.019221 0.0030392 0.5217 0.029585 0.66275 0.31623 550.4901
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