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Flap Resuturing: Analysis of Surgical Outcomes and 
Success Predictors
1Ana Luiza B Scoralick, 2Izabela Almeida, 3Michele Ushida, 4Diego T Dias  
5Syril Dorairaj, 6Tiago S Prata, 7Fábio N Kanadani

ABSTRACT
Aim: To investigate surgical outcomes and success predictors 
of transconjunctival scleral flap resuturing for the management 
of hypotony due to overfiltration following trabeculectomy with 
mitomycin C.

Materials and methods: Noncomparative, retrospective, 
interventional case series in which all glaucoma patients from 
two glaucoma services undergoing transconjunctival scleral 
flap resuturing between May 2012 and July 2016 were enrolled. 
Included eyes had to have hypotony [intraocular pressure (IOP) 
≤ 6 mm Hg] and/or hypotony maculopathy caused by excessive 
filtration following trabeculectomy. Key exclusion criteria were 
wound/bleb leaking and postoperative ocular trauma or infec-
tion. Preoperative and postoperative IOP, best-corrected visual 
acuity (BCVA), fundus imaging, surgical complications, and 
any subsequent related events or procedures were recorded. 
Rates of postsurgical hypotony and/or maculopathy resolution 
and possible success predictors were investigated.

Results: A total of 22 patients (22 eyes) with a mean age of 
56.4 ± 15.2 years were included. Median follow-up was 245 
days [interquartilerange (IR); 120–817 days] and mean IOP 
was increased from 2.9 ± 1.5 mm Hg (1–6 mm Hg) to 8.5 ± 
3.1 mm Hg (2–16 mm Hg) at the last follow-up visit (p < 0.01). 
Approximately 75% of the cases (16 out of 22) had an IOP 
between 7 and 18 mm Hg at the end of the follow-up period. 
Median BCVA (log MAR) at last follow-up visit [0.1 (IR; 0.0- 0.3)] 
was significantly better than preoperative BCVA [0.4 (IR; 0.1-
1.0); p < 0.01]. Hypotony resolved in 81% of the cases, while 
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maculopathy resolution was found in 85% of the cases. Time 
interval between trabeculectomy and flap resuturing was the 
only factor significantly associated with patient’s IOP at last 
follow-up visit (R2 = 0.23; p = 0.036). Success rates (IOP > 6 mm 
Hg at last follow-up visit) were halved in those left untreated for 
more than 6 months. No serious adverse event was recorded.

Conclusion: Our findings support the use of transconjunctival 
scleral flap resuturing as an effective and safe alternative for 
hypotony management due to overflitration following trab-
eculectomy. As time interval seems to influence the odds of 
hypotony resolution, early intervention is recommended.
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INTRODUCTION

Since its introduction 40 years ago, trabeculectomy has 
become the most frequently performed surgical proce-
dure for glaucoma.1 The adjunctive use of antifibrotic 
agents, such as mitomycin C (MMC) in filtration surgery, 
has increased success rates, but also led to a higher inci-
dence of ocular hypotony.2,3 Low intraocular pressure 
(IOP) attributable to overfiltration following trabecu-
lectomy is a common early postoperative complication, 
ranging from 1 to 18% of the cases.2-4 It may lead to flat 
anterior chamber,5 choroidal detachment,6 hypotony 
maculopathy,7 optic disk edema,8 cataract development,9 
and reduced visual acuity.10

The way each individual eye is affected by low IOP 
values may vary significantly. In this context, hypotony 
definition itself may also vary. When we think about 
objective absolute values, hypotony has been defined as 
an IOP less than 6.5 mm Hg by Pederson.11 Considering a 
more clinical point of view, hypotony has been considered 
as a condition in which IOP is low enough to result in 
anatomical and/or functional disturbances.12 It should 
be emphasized that hypotony may be accompanied by 
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subclinical maculopathy in some cases, in which macular 
changes are only detected by high-resolution imaging 
devices.13 If not treated in a timely manner, hypotony 
maculopathy may result in permanent structural and 
functional damage.10,14

Many techniques have been developed to treat over-
filtration following filtering procedures, such as bandage 
contact lens,15 intrableb autologous blood injection,16 cryo-
therapy,17 laser therapy (argon, Nd:YAG),18 compression 
mattress sutures,19-21 combined conjunctival compression 
sutures and autologous blood injection,19,20 and surgical 
revision of the trabeculectomy (open site flap resutur-
ing).22 Overall, outcomes seem to vary significantly 
between studies and according to each case, and none 
of the above-mentioned methods has been adopted as 
a gold standard option for successfully managing such 
cases.23,24 In addition, these surgical interventions may 
also be associated with complications, such as hyphema, 
decreased vision, trabeculectomy failure, pain, and infec-
tion.25 In this study, we sought to investigate surgical 
outcomes and success predictors of transconjunctival 
scleral flap resuturing – a minimally invasive not so wide-
spread technique – for the management of hypotony due 
to overfiltration following trabeculectomy with MMC.

MATERIALS AND METHODS

Patients

A noncomparative, retrospective, interventional case 
series was carried out. All glaucoma patients from two 
glaucoma services (Instituto de Olhos Ciências Médicas 
and Hospital Medicina dos Olhos) undergoing trans-
conjunctival scleral flap resuturing between May 2012 
and July 2016 were enrolled. Included eyes had to have 
hypotony (IOP ≤ 6 mm Hg) and/or hypotony macu-
lopathy caused by excessive filtration following trabecu-
lectomy. Exclusion criteria were wound/bleb leaking, 
postoperative ocular trauma or infection. Preoperative 
and postoperative IOP, best-corrected visual acuity 
(BCVA; log MAR), fundus imaging, surgical complica-
tions, and any subsequent related events or procedures 
were recorded. Rates of postsurgical hypotony and/or 
hypotony maculopathy resolution and possible success 
predictors were investigated.

Procedure

Topical anesthesia was administered using xylocaine gel 
2%. Topical 5% povidone-iodine solution eye drops were 
then instilled. A lid speculum was used to facilitate the 
procedure and to limit the risk of wound contamination 
by lashes. Through the intact conjunctiva, a minimum 
of two 10.0 nylon sutures were placed through the 
scleral flap, then passed through the adjacent sclera and 

conjunctiva, and knotted tightly over. All sutures were 
then buried. Postoperatively, all patients were treated 
with local antibiotics and steroids, tapered along 14 days.

Statistical Analysis

Descriptive analysis was used to present demographic 
and clinical data. D’Agostino–Pearson’s test was per-
formed to determine whether the data had a normal 
distribution or not. Descriptive statistics included mean 
and standard deviation for normally distributed variables 
and median, quartiles for those non-normally distributed. 
Paired samples t-test was used to compare continuous 
normally distributed variables before and after flap resu-
turing, whereas the Wilcoxon test was used to compare 
those non-normally distributed. Scatter plots and regres-
sion lines were constructed to investigate possible factors 
associated with patient’s IOP at last follow-up visit (final 
IOP after flap resuturing; considered as a continuous vari-
able). Logistic regression analysis was used to investigate 
possible factors associated with maculopathy resolution 
following flap resuturing (adjusting for IOP changes 
following flap resuturing). Computerized analysis was 
performed using MedCalc software (MedCalc Inc., 
Mariakerke, Belgium). The alpha level (type I error) was 
set at 0.05.

RESULTS

A total of 22 eyes from 22 patients with a mean age of 56.4 
± 15.2 years ( 25–74) were included. Patient’s demographic 
characteristics are summarized in Table 1. Median follow-
up was 245 days [interquartilerange (IR); 120–817 days) 
and mean IOP was increased from 2.9 ± 1.5 mm Hg  
(1–6 mm Hg) to 8.5 ± 3.1 mm Hg (2–16 mm Hg) at the 
last follow-up visit (p < 0.01; Table 2). Approximately 
75% of the cases (16 out of 22) had an IOP between 7 and 
18 mm Hg at the end of the follow-up period. Median 
BCVA (log MAR) at last follow-up visit [0.1 (IR; 0.0–0.3)] 
was significantly better than preoperative BCVA [0.4 (IR;  
0.1-1.0); p < 0.01].

Ocular hypotony resolved in 81% of the cases (eyes 
with IOP > 6 mm Hg at last follow-up visit), while macu-
lopathy resolution was found in 85% of the cases. Time 
interval between trabeculectomy and flap resuturing 

Table 1: Demographic characteristics of study patients

Variables*
Age (years) 56.4 ± 15.2
Gender % (F/M) 59/41
Race % (W/AD/O) 54/14/32
Glaucoma type % (POAG, O) 91/9
M: Male; F: Female; W: White; AD: African descending; O: Others; 
POAG: Primary open angle glaucoma
*Data are given as mean ± standard deviation whenever indicated
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was the only factor significantly associated with patient’s 
IOP at last follow-up visit (R2 = 0.23; p = 0.036; Graph 1); 
success rates (IOP > 6 mm Hg at last follow-up visit) were 
halved in those left untreated for more than 6 months. 
None of the variables investigated (age, time interval 
between trabeculectomy and flap resuturing, race, type of 
glaucoma, and baseline BCVA; adjusting for IOP changes 
following flap resuturing) were significantly associated 
with postoperative maculopathy resolution (p > 0.05).

One patient presented with choroidal detachment 
(IOP = 4 mm Hg) at initial visit (following trabeculec-
tomy). He was treated with transconjunctival scleral 
flap resuturing combined with choroidal drainage. After 
surgery, choroidal detachment was not observed and IOP 
increased to 8 mm Hg.

No serious adverse event was recorded. In the major-
ity of the cases, sutures were already buried under the 
conjunctiva after only a few days after the procedure 
(Figs 1A and B). No bleb or wound leakage was noted 
postoperatively.

DISCUSSION

Although low IOP attributable to overfiltration follow-
ing trabeculectomy is a uncommon early postoperative 
complication, it may lead to serious visual disability due 

to choroidal effusion, maculopathy, flat anterior chamber, 
optic neuropathy, and cataract development.10,23,26,27 
Adjunctive use of antifibrotic agents with trabeculectomy 
may increase the incidence of postoperative hypotony.2,3 
Many techniques have been developed to treat overfil-
tration with hypotony maculopathy following filtering 
procedures, including transconjunctival scleral flap resu-
turing. Although good results (few studies) have been 
previously reported, this technique does not resolve all 
cases of hypotony due to overfiltration following trabecu-
lectomy. In this context, the study not only reinforces the 
efficacy and safety data of transconjunctival scleral flap 
resuturing, but also underlines the time interval between 
trabeculectomy and flap resuturing as a significant pre-
dictor of hypotony resolution. These findings highlight 
the importance of early surgical reintervention in these 
cases, as odds of reaching hypotony resolution were 
halved in eyes left untreated for more than 6 months.

Table 2: Clinical outcomes after transconjuntival resuturing

Variables*
Before 
suturing After suturing  p-value

IOP 2.9 ± 1.5 8.4 ± 3.2 ≤0.001
BVCA 0.4 (0.1, 1.0) 0.1 (0.0, 0.3) ≤0.001
Hypotony maculopathy 91% 15% ≤0.001
IOP: Intraocular pressure; BCVA: Best-corrected visual acuity
*Normally distributed variables represented by mean ± standard 
deviation and non-normally distributed variables represented by 
median (first quartile, third quartile)

Graph 1: Scatter plot of time interval between trabeculectomy and 
the flap resuturing (days) against intraocular pressure values at 
last follow-up visit

Figs 1A and B: Transconjunctival scleral flap resuturing: (A) Two sutures were placed; and 
(B) two days after the procedure, sutures were already buried under the conjunctiva

A B
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There are scant data in the literature when it comes 
to transconjunctival scleral flap resuturing. Regarding 
the few previously published studies, Maruyama and 
Shirato23 described a retrospective study in which mean 
IOP was 2.9 ± 1.4 mm Hg before and 8.4 ± 4.1 mm Hg at  
12 months after flap resuturing. Another retrospec-
tive study showed statistically significant (p < 0.01) 
IOP increase (3–9 mm Hg) and BCVA improvement 
(20/100–20/30) 6 months after transconjunctival scleral 
resuturing flap.25 Eha et al,28 in 2008, published a pro-
spective case study describing the outcome of 16 patients 
whose mean IOP was 9.6 mm Hg, and mean BCVA 
was 20/60, 6 months following the procedure. Finally, 
in 2013, the results of another retrospective study also 
demonstrated statistically significant IOP increase and 
BCVA improvement with the same surgical technique.29 
All these above-mentioned studies focused specifically 
on procedure’s efficacy and safety, not evaluating factors 
possibly associated with surgical outcomes. Nevertheless, 
we believe the results of this study corroborate their find-
ings, as over 80% of our cases presented hypotony and 
maculopathy resolution, with a very similar mean IOP 
(8.5 mm Hg) at last follow-up visit.

At this point we believe it is important to discuss the 
clinical outcomes of the other available alternatives for 
post-trabeculetomy overfiltration management. Lynch  
et al.18 described a study with 23 patients that underwent 
YAG laser bleb remodeling due to overfiltration and 
hypotony. As a result, 64% of the treated eyes had an IOP 
increase of at least 3.0 mm Hg. Wise16 treated four patients 
with chronic hypotony and decreased vision after filter-
ing surgery with autologous blood injection. In these eyes, 
mean IOP increased from 5.5 to 8.2 mm Hg following the 
injection. Nuyts et al,15 also performing intrableb autolo-
gous blood injection (22 eyes), found a mean IOP increase 
of approximately 4 mm Hg (from 4.3 ± 1.8 mm Hg before 
injection to 8.6 ± 4.6 mm Hg after injection). Haynes and 
Alward20 performed a combined procedure of autolo-
gous blood injection and bleb compression sutures to 
treat overfiltration with hypotony maculopathy in two 
patients and a small IOP increase was reported in both 
cases (patient 1: 3 to 5 mm Hg; patient 2: 2–5 mm Hg). 
Palmberg21 reported the results of a large series of patients 
treated with conjunctival compression sutures. Of the 
46 treated eyes, 69% were classified as success following 
the procedure. Quaranta30 also performed conjunctival 
compression sutures for large blebs associated with 
ocular hypotony after uncomplicated trabeculectomy 
with MMC. Similar to the previously cited study, 64.4% 
of the eyes presented hypotony resolution (postoperative 
mean IOP: 13.4 ± 1.8 mm Hg. It is important to observe 
that patients profile, success criteria and main endpoints 
vary between studies, what limits a straight comparison 

between each technique. What seems clear is that even 
though IOP increase and visual acuity improvement may 
be obtained for many patients with such techniques, 
hypotony may persist in some eyes. Although, success 
predictors were not investigated in the above mentioned 
studies, our findings suggested the time interval between 
trabeculectomy and resuturing of the scleral flap as an 
important factor for hypotony resolution.

In clinical practice, it is of general consensus that 
hypotony duration is closely related to maculopathy 
resolution in eyes with postoperative hypotony. If timely 
managed, IOP increase usually leads to restoration of 
the normal smooth architecture of the retina, allowing 
realignment of photoreceptors and visual recovery.14,31 
On the contrary, prolonged hypotony may cause irrevers-
ible fibrosis within the retina, choroid or sclera, main-
taining the choroid in a folded position.14,31 In our study, 
even though maculopathy resolution was found in 85% 
of the cases following surgical reintervention, none of the 
variables investigated (including time interval between 
trabeculectomy and flap resuturing) was significantly 
associated with postoperative maculopathy resolution. 
This fact could be explained by the fact that hypotony 
maculopathy development has multiple underlying pre-
disposing factors.32 In this context, two hypotheses arise: 
(1) None of the factors we investigated has an important 
effect on maculopathy resolution, (2) the IOP increase 
itself is strongly correlated with maculopathy resolution, 
thus mitigating the influence of any other factor.

It is important to stress some specific characteristics 
and limitations of our study. First, the retrospective (non-
comparative) design of our study should be considered 
while interpreting its results. Second, our study has a 
limited sample size. A larger number of participants 
might have uncovered significant relationships that were 
not observed in our study (thus mitigating the chances 
of type II error). Third, the association between time 
interval (between trabeculectomy and flap resuturing) 
and patient’s IOP at last follow-up visit had a weak coef-
ficient of determination (R2 = 0.23). Therefore, this asso-
ciation accounted for only part of the hypotony resolution 
observed in these patients. Other factors not evaluated in 
this study might be related to hypotony resolution follow-
ing transconjunctival sclera flap resuturing in these eyes.

CONCLUSION

Our findings support the use of transconjunctival scleral 
flap resuturing as an effective and safe alternative for 
hypotony management due to overfiltration following 
trabeculectomy. As time interval seems to negatively 
influence the odds of hypotony resolution, early reinter-
vention is recommended in these cases.



Ana Luiza B Scoralick et al

62

REFERENCES

 1. Allingham RR. Shields Textbook of Glaucoma. 6th edition. 
Philadelphia, USA: Lippincott Williams & Wilkins; 2011.

 2. Costa VP, Wilson RP, Moster MR, Schmidt CM, Gandham S. 
Hypotony maculopathy following the use of topical mitomy-
cin C in glaucoma filtration surgery. Ophthalmic Surg 1993 
Jun;24(6):389-394.

 3. Suñer IJ, Greenfield DS, Miller MP, Nicolela MT, Palmberg PF.  
Hypotony maculopathy after filtering surgery with mito-
mycin C. Incidence and treatment. Ophthalmology. 1997 
Feb;104(2):207-214.

 4. Schubert HD. Postsurgical hypotony: relationship to fistuliza-
tion, inflammation, chorioretinal lesions, and the vitreous. 
Surv Ophthalmol 1996 Sept-Oct;41(2):97-125.

 5. Hoffman RS, Fine IH, Packer M. Stabilization of flat anterior 
chamber after trabeculectomy with Healon5. J Cataract 
Refract Surg 2002 Apr;28(4):712-714.

 6. Burney EN, Quigley HA, Robin AL. Hypotony and choroidal 
detachment as late complications of trabeculectomy. Am J 
Ophthalmol 1987 May;103(5):685-688.

 7. Shields MB, Scroggs MW, Sloop CM, Simmons RB. Clinical 
and histopathologic observations concerning hypotony 
after trabeculectomy with adjunctive mitomycin C. Am J 
Ophthalmol 1993 Dec;116(6):673-683.

 8. Altan T, Temel A, Bavbek T, Kazokoglu H. Hypotonic 
maculopathy after trabeculectomy with postoperative use 
of 5-fluorouracil. Ophthalmologica. 1994;208(6):318-320.

 9. Vesti E. Development of cataract after trabeculectomy. Acta 
Ophthalmol (Copenh). 1993 Dec;71(6):777-781.

 10. Costa VP, Arcieri ES. Hypotony maculopathy. Acta 
Ophthalmol Scand. 2007 Sept;85(6):586-597.

 11. Pederson, JE. Ocular hypotony. In: Ritch R, Krupin T,  
Shields MB, editors. The glaucomas. 2. St. Louis: Mosby; 
1996. pp. 385-395.

 12. Rahman A, Mendonca M, Simmons RB, Simmons RJ. 
Hypotony after glaucoma filtration surgery. Int Ophthalmol 
Clin 2000;40(1):127-136.

 13. Lima VC, Prata TS, Castro DP, Castro LC, De Moraes CG, 
Mattox C, Rosen RB, Liebmann JM, Ritch R.. Macular changes 
detected by Fourier-domain optical coherence tomography in 
patients with hypotony without clinical maculopathy. Acta 
Ophthalmol. 2011;89(3):e274-e277.

 14. Gass, JD. Hypotony maculopathy. In: Bellows JC, editor. 
Contemporary ophthalmology, honoring Sir Steward Duke-
Elder. Baltimore: Williams and Wilkins; 1972. pp. 343-366.

 15. Nuyts RM, Greve EL, Geijssen HC, Langerhorst CT. Treatment 
of hypotonous maculopathy after trabeculectomy with mito-
mycin C. Am J Ophthalmol. 1994 Sept;118(3):322-331.

 16. Wise JB. Treatment of chronic postfiltration hypotony by 
intrableb injection of autologous blood. Arch Ophthalmol. 
1993;111(6):827-830.

 17. Cleasby GW, Fung WE, Webster RG. Cryosurgical closure of 
filtering blebs. Arch Ophthalmol 1972 Mar;87(3):319-323.

 18. Lynch MG, Roesch M, Brown RH. Remodeling filtering 
blebs with the neodymium:YAG laser. Ophthalmology 1996 
Oct;103(10):1700-1705.

 19. Morgan JE, Diamond JP, Cook SD. Remodelling the filtration 
bleb. Br J Ophthalmol 2002 Aug;86(8):872-875.

 20. Haynes WL, Alward WL. Combination of autologous blood 
injection and bleb compression sutures to treat hypotony 
maculopathy. J Glaucoma 1999 Dec;8(6):384-387.

 21. Palmberg P, Zacchei AC. Compression sutures: a new treat-
ment for leaking or painful filtering blebs. Investigative 
Ophthalmology & Visual Science 1996;37(3).

 22. Myers JS, Yang CB, Herndon LW, Allingham RR, Shields MB. 
Excisional bleb revision to correct overfiltration or leakage.  
J Glaucoma 2000;9(2):169-173.

 23. Maruyama K, Shirato S. Efficacy and safety of transcon-
junctival scleral flap resuturing for hypotony after glau-
coma filtering surgery. Graefes Arch Clin Exp Ophthalmol. 
2008;246(12):1751-1756.

 24. Schwartz GF, Robin AL, Wilson RP, Suan EP, Pheasant TR, 
Prensky JG. Resuturing the scleral flap leads to resolution of 
hypotony maculopathy. J Glaucoma. 1996;5(4):246-251.

 25. Letartre L, Basheikh A, Anctil J-L, Des Marchais B,  
Goyette A, Kasner OP, Lajoie C. Transconjunctival suturing 
of the scleral flap for overfiltration with hypotony macu-
lopathy after trabeculectomy. Can J Ophthalmol. 2009;44(5): 
567-570.

 26. Haynes WL, Alward WL. Control of intraocular pressure 
after trabeculectomy. Surv Ophthalmol. 1999 Jan-Feb;43(4): 
345-355.

 27. Stamper RL, McMenemy MG, Lieberman MF. Hypotonous 
maculopathy after trabeculectomy with subconjunctival 
5-fluorouracil. Am J Ophthalmol. 1992 Nov 15;114(5):544-553.

 28. Eha J, Hoffmann EM, Wahl J, Pfeiffer N. Flap suture--a simple 
technique for the revision of hypotony maculopathy follow-
ing trabeculectomy with mitomycin C. Graefes Arch Clin Exp 
Ophthalmol 2008 Jun;246(6):869-874.

 29. Eha J, Hoffmann EM, Pfeiffer N. Long-term results after 
transconjunctival resuturing of the scleral flap in hypot-
ony following trabeculectomy. Am J Ophthalmol 2013 
May;155(5):864-869.

 30. Quaranta L, Riva I, Floriani IC. Outcomes of conjunctival 
compression sutures for hypotony after glaucoma filtering 
surgery. Eur J Ophthalmol 2013 Jul-Aug;23(4):593-596.

 31. Jampel HD, Pasquale LR, Dibernardo C. Hypotony macu-
lopathy following trabeculectomy with mitomycin C. Arch 
Ophthalmol 1992 Aug;110(8):1049-1050.

 32. Thomas M, Vajaranant TS, Aref AA. Hypotony maculopathy: 
clinical presentation and therapeutic methods. Ophthalmol 
Ther 2015 Dec;4(2):79-88.


