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Re-operation of idiopathic macular hole after failed initial surgery
Libor Hejsek, Jaroslava Dusova, Alexandr Stepanov, Pavel Rozsival

Background. Persistent idiopathic macular hole (IMH) after initial pars plana vitrectomy (PPV) appears in approx. 12% 
of cases. It is, therefore, one of the most common complications. IMH re-operation results tend to be better in eyes 
where IMH had been closed, while IMH re-operations in cases when the initial surgery had failed tend to be less suc-
cessful: IMH often becomes even larger and visual acuity decreases, anatomical success rate of closure is about 60% 
and the resulting postoperative visual acuity is about 20/100.
Aims. To establish anatomical and functional success rate of repeated operations of recurrent idiopathic macular hole. 
Materials and Methods. We evaluated the retrospective results of re-operations of persisting IMH that is cases in 
which the initial surgery did not result in closure: 6 eyes in 6 patients out of the overall 55 operated on IMH (primary 
PPV failed in almost 11% of cases). The follow-up period was 18 months (since the first surgery). 
Results and Conclusion. After the second PPV, the IMH was closed in 100% of operated eyes. It was not necessary to 
perform a third PPV during the follow-up period. In all cases the visual acuity improved. Anatomical and functional 
results of IMH treatment can be considered satisfactory. We consider the following combination of factors significant 
for the anatomical success rate of PPV: IMH size and stage, technical precision of the ILM peeling and the suction of the 
IMH contents, strict adherence to the recommended head positioning in early postoperative period, and IMH duration. 
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INTRODUCTION

Meta-analysis of 1654 eyes treated with various modifi-
cations of pars plana vitrectomy (PPV) describes 88% suc-
cess rate of the idiopathic macular hole (IMH) surgery. 
Therefore IMH persistence after PPV remains one of the 
most common complications, other complications are, 
for instance, developing cataracts or retinal detachment1. 

In previous studies the authors have shown anatomical 
and functional success of repeated operations of recur-
rent IMH. Late reopening of IMH primarily closed after 
surgery is described in 5-10% of cases. A third reopen-

ing of IMH twice previously closed is rarely described. 
The results of repeated IMH surgery are better in eyes in 
which IMH had previously been closed2. By contrast, the 
results of IMH re-operation in cases in which the initial 
surgery was not successful (IMH often enlarges even more 
and the visual acuity decreases) have anatomical success 
rate of about 60% and final postoperative visual acuity of 
20/100 (ref.3). 

An example of functional deterioration when IMH 
didn’t close after the first PPV is illustrated on micrope-
rimetry (Fig. 1 and 2). (ref.4).

Fig. 1. Microperimetry before IMH surgery. Fig. 2. Microperimetry after IMH surgery.
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The pathophysiology of initial surgery failure or re-
opening of IMH is not entirely clear; it may be related to 
insufficient stability of the glial plug in the IMH center. 
Surgery alone may also have some other effect such as 
glial upregulation5. Insufficient function of retinal pig-
ment epithelium (RPE), cystoid macular edema (CME), 
cataract surgery or development of epiretinal membrane 
(ERM) may contribute to a recurrence of a closed IMH 
(ref.6,7).

MATERIALS AND METHODS

In our set we evaluate the results of persistent IMH 
re-operations, i.e. the cases when the initial surgery did 
not result in closure. This is the retrospective consecutive 
case-series study. Slit-lamp biomicroscopy and OCT were 
used for anatomical evaluation. Best-corrected visual acu-
ity (BCVA) measured on ETDRS optotypes was used to 
evaluate function. The set consisted of 6 eyes in 6 patients 
(5 women, 1 man), out of the total number of 55 patients 
operated on IMH (the initial surgery failed in almost 11% 
of cases). The follow-up period was 18 months (since the 
first surgery). All the patients underwent a second PPV 
5-11 (7.8 average) months after the initial surgery. In all 
cases but one, ILM was peeled in an area of 2-3 disc di-
ameters during the primary PPV. Air (in 1 case), SF6 (in 
1 case) and C3F8 (in 4 cases) were used for tamponade 
during the initial surgery. During the second surgery, en-
largement of the ILM peeling area was performed with 
Eckardt microforceps after it had been stained with a blue 
dye (MembraneBlue Dual®), and the elevated IMH edge 
was loosened manually with a silicone brush. In the final 
stage of the surgery the IMH contents were suctioned and 
a temporary air tamponade was put in place. In all cases, 
gas tamponade with perfluoropropane (C3F8) was used 
at the end of the surgery and face-down positioning was 
recommended for 7 days. The non-parametric Wilcoxon 
paired-sample test was used for result evaluation.

RESULTS

The distribution of IMH stages (at the examination 
before the initial surgery) according to Gass classification 
was as follows: 4 cases of stage 3 IMH and 2 cases of stage 
4 IMH. None of the primary surgeries on stage 2 IMH 
demanded re-operation. 

The initial visual acuity (before primary PPV) ranged 
from 20/50 to 20/200, average 20/100 (median 20/100). 
In all cases the visual acuity after the second PPV im-
proved in comparison with the initial visual acuity (be-
fore the primary PPV). The best-corrected visual acuity 
was improved to 20/32 – 20/160, average 20/60 (median 
20/80). This improvement was statistically significant 
(P=0.02).

After the second PPV, IMH was closed in 100% of 
cases. A third PPV was not necessary during the follow-up 
period. In half of the cases (3 out of 6) it was necessary 
to perform also a complicated cataract surgery (during 

Fig. 3. Primary IMH.

Fig. 4. Diameter of IMH was 534 µm.

Fig. 5. Edematic center.

the second PPV (phacoemulsification with intraocular 
lens implantation). We didn’t observe any development 
of retinal detachment during the postoperative period. 

An example of the progress of the disease during the 
observation period is illustrated in Figs. 3-10. Primary 
IMH (Fig. 3) was in stage 3 according to Gass classifi-
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cation, with the visual acuity of 20/100, the minimum 
diameter of IMH was 534 µm (Fig. 4) and the center was 
edematic (Fig. 5).

The condition has deteriorated both objectively and 
subjectively after the initial surgery. The visual acuity de-
creased to 20/200, the IMH diameter grew to 637 µm 
(Fig. 6) and cystic changes around the hole have pro-
gressed (Fig. 7).

The second PPV was performed after 5 months, in 
this case together with a cataract surgery. IMH closed 
completely (Fig. 8 and 9), visual acuity improved to 20/80 
and the cystoid macular edema has disappeared (Fig. 10).

DISCUSSION

Despite high success rate of macular hole surgery, 
unclosed IMH after primary PPV is still one of the most 
frequent complications8. There is not much information 
available about persistent macular holes. Most of the 
information came in the early 1990’s, when Kelly and 
Wendel introduced a surgical technigue for IMH. 

The first results of re-operation for IMH after the 
unsuccessful first PPV (with ILM peeling) has been de-

Fig. 6. IMH diameter grew to 637 µm.

Fig. 7. Cystic changes around the hole.

Fig. 8. IMH closed completely.

Fig. 9. OCT IMH closed completelyl.

Fig. 10. Cystoid macular. edema has disappeared.
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scribed in papers including relatively small numbers of 
patients. Da Mata et al. published IMH closure in 2 of 
3 cases after second PPV with silicon oil9. Rizzo et al. 
achived success of reoperation using “heavy silicon oil” 
(ref.10). This type of tamponade was effective even in the 
upright position. 

Hillenkamp et al. performed a retrospective study of 
28 unclosed IMH (ref.11). The rate of anatomical closure 
was 68% after the second surgery. There was found the 
correlation of IMH preoperative configuration (accord-
ing to OCT) and efficacy of reoperation (PPV without 
enlargement of the peeled ILM area). An prominent cuff 
of subretinal fluid at the margin of the IMH was a strong 
prognostic factor for anatomical closure and also BCVA 
improvement. This result was explained as a lack of adhe-
sion between macular hole margin and retinal pigment 
epitelium, which may facilitate closure of IMH. Higher 
rate of anatomical closure reported Valldeparas et al. 
Retrospective study involved reoperation of 52 unclosed 
IMH with 76% success. ILM peeling during the initial 
and the second PPV was carried out only in selected 
cases12.

D’Souza et al. followed 30 reoperated cases13. Anato
mical closure was achieved in 52%. Reoperation surgical 
technique involved PPV with enlargement of the ILM 
rhexis and gas tamponade. This methodology was rela-
tively less efficient compared to report of Valldeparas et 
al. We can assume, that re-PPV with enlargement of the 
peeling area is more likely to succeed in macular holes 
whose ILM have already been peeled.

We consider the following combination of factors sig-
nificant for the anatomical success rate of primary PPV: 
IMH size and stage, technical precision of the ILM peel-
ing (to relief all possible tractions and to prevent further 
epimacular membrane formation) and the suction of the 
IMH contents, strict adherence to the recommended head 
positioning in early postoperative period, and a sufficient 
amount of gas tamponade. 

Repeated PPV’s and gas tamponade contribute to the 
development of complicated cataract which can limit 
postoperative functional results14. Simultaneous cataract 
and PPV surgery is technically possible. 

We understand the unusually high closure percentage 
in re-operated IMH to be the result of our manual loosen-
ing of the elevated and often rigid edges of IMH with a 
silicone brush. IMH contents were suctioned at the end 
of the surgery and the liquid was completely substituted 
with a temporary air tamponade. We always observed 
a significant IMH diameter decrease at the end of this 
move. Surgical technique was in all cases constant, but 
number of patients is relatively low.

In our set of cases, the time factor does not seem 
overly significant in the process of planning IMH re-op-
eration (anatomical and functional results are positive 
even in case of a longer interval between the primary 
and secondary PPV), nevertheless, we lean towards the 
opinion that a relatively short interval between the surger-
ies is advisable. 

CONCLUSION

IMH was closed in 100% of eyes after the second PPV. 
A third PPV was not necessary during the follow-up pe-
riod. Best-corrected visual acuity was improved in all the 
re-operated cases. We, therefore, consider the anatomi-
cal and functional results of IMH treatment satisfactory. 
But due to limited sample size of patients and absence of 
control group it is not possible to determine retreatment 
strategy or select any subgroup with persistent macular 
holes, where the benefit of subsequent surgery is highest.

Reducing the number of failed primary surgeries re-
mains a challenge.
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