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ABSTRACT 
Purpose:  To compare the IOP lowering effect and post-operative complications of low tension sutures versus 

tight tension sutures in deep sclerectomy. 

Study Design:  Quasi experimental study. 

Place and Duration of Study: William Harvey Hospital, East Kent Hospitals University NHS Foundation Trust 
from 2015 to 2016 and Kent and Canterbury Hospital, East Kent Hospitals University NHS Foundation Trust from 
2016 to 2017. 

Methods:  Twenty-seven eyes undergoing deep sclerectomy operation with normal strength sutures (TS) were 
compared with 21 eyes undergoing a modified technique in which low tension sutures were tied to only 
approximate anatomy (LS). Both sets of patients were operated on by the same experienced surgeon with similar 
technique except for the tensile strength of suture; same anti-metabolite in similar concentration was used with 
identical pre and post-operative care. Outcome measures were post-operative intraocular pressure, number of 
medications needed and complications. 

Results:  IOP decreased significantly in both groups, in TS group by 12.6 mm Hg (p < 0.001) and in the LS 
groups by 18.9 mm Hg (p < 0.001). Greater IOP drop was seen in LS group versus TS group (p = 0.046). In LS 
group number of eye drops required post operatively were significantly less than TS group (p = 0.007). After 
follow up only one patient in the loose suture group still required IOP-lowering medication. There were minimal 
complications in both groups, 1 patient in the LS group and 7 in TS group required a YAG Goniotomy. 

Conclusion:  Using low tension sutures in deep sclerectomy increases the IOP lowering effect of the surgery and 

reduces the number of medications the patient requires post operatively. 
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INTRODUCTION 

Recent developments in glaucoma surgery have 

moved towards non-penetrating surgical techniques. 

Deep Sclerectomy (DS) has emerged as one of the 

more established of these procedures. There is ever 

increasing evidence to support its efficacy and safety 

profile with the latter being largely accepted as 

superior to many other alternatives
1
. This procedure 
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entails removing the inner wall of Schlemm's canal 

and juxta-canalicular trabecular meshwork and leaving 

intact a trabeculo-Descemet's membrane (TDM) to 

control aqueous outflow through a filtration site
2
. The 

initial steps of the procedure involve creating a 

superficial and deep scleral flap. The TDM is created 

by extending the dissection used to create the deep flap 

while also gently detaching Descemet‟s membrane. 

Once the dissection is complete, the deep flap is 

excised and the inner wall of Schlemm‟s canal and the 

juxta canalicular trabecular meshwork if peeled off. 

The superficial scleral flap is then attached using 10/0 

nylon sutures
2
. In DS aqueous primarily drains 

through the anterior trabeculum and peripheral 

Descemet‟s membrane
3,4

. In addition, after aqueous 

humor has percolated through the TDM, it reaches a 

scleral lake formed at the site of the sclerectomy, 

under the superficial scleral flap. This artificial space 

may act as a first, intrascleral filtration bleb. From 

there, studies have shown some degree of aqueous 

drainage occurs into the sub-choroidal space and as 

well as through the subconjunctival pathway into the 

filtration bleb
5
. 

 Traditionally, to keep the artificial intrascleral 

space patent, a space maintaining implant may be 

inserted in the scleral bed. Superficial scleral flap 

sutures tend to be tight to allow for small egress of 

fluid. We present data on a modified deep sclerectomy 

(MDS) whereby the operating steps are kept identical, 

but the sutures used to seal the superficial scleral flap 

are tied with less tension to approximate anatomy 

only. 

 
METHODS 

The patients were selected by convenient sampling 

from William Harvey Hospital, East Kent Hospitals 

University NHS Foundation Trust from 2015 to 2016 

and Kent and Canterbury Hospital, East Kent 

Hospitals University NHS Foundation Trust from 

2016 to 2017. Two groups of patients were analysed. 

Twenty-seven eyes, that were operated on at one site, 

formed the „tight suture‟ (TS) group of patients; these 

patients had their procedure carried out according to 

the standard deep sclerectomy with normal strength 

sutures which allowed only a small egress of fluid. 

This data was contrasted against 21 eyes operated on 

at a second hospital, in which loose sutures were 

applied to approximate the anatomical structures; this 

formed the „loose suture‟ (LS) group. 

 The sample sizes for both groups in our study was 

calculated as 19 participants for both groups by online 

RSS research calculator while taking in account the 

primary end point of the study. 

 All patients were operated under sub-tenon 

anaesthesia. Topical glaucoma therapy was stopped 1 

week before surgery to optimise the ocular surface for 

surgery. None of the patients had cataract surgery 

before or during the observation period of the study. 

Intraocular pressures were controlled by systemic 

carbonic anhydrase inhibitors in the meantime. 

Approximation of structures was done using 10/0 

nylon sutures (Ethilon, J & J, USA) in all patients and 

no spacer devices were used in either group. Both sets 

of patients had 5Fluorourasil (5-FU) 50 mg/ml, for 4 

minutes on sponges before creating the superficial 

flap, as an anti-metabolite adjunct to the procedure. 

Post-operatively, all patients had 2 hourly preservative 

free 0.1% dexamethasone eye drops tailed off over 2 

months along with preservative free chloramphenicol 

eye drops for 2 weeks and use of preservative free 

0.15% Sodium Hyaluronate eye drops QDS. 

 The primary outcome measure was change in 

intra-ocular pressure (IOP). This was measured at 1-

day, 1 week, 1 month, 6-months and 1-year post 

operatively. However, for comparison, only 6 month 

and 1 year readings were analysed. The secondary 

outcome measure was the number of medications 

required by the patient post operatively to control their 

IOP. The tertiary outcome measures were the 

percentage of patients who had an IOP of less than 

18 mm Hg, less than 21 mm Hg at follow up and an 

IOP decrease of 30% or more. 

 The patients were also followed up to see if there 

were any complications after the procedure and these 

were recorded as per recommendations of “Guidelines 

on Design and Reporting Glaucoma Trials” published 

by World Glaucoma Association. In addition to this it 

was assessed how many patients required a YAG 

Goniotomy procedure post operatively. 

 Multiple statistical tests were used using SPSS 

version 23 to compare groups. A paired t- test was 

applied for comparison within each group. An 

unpaired t-test was done to find out any significant 

change in IOP between the groups. Chi-square test was 

used to assess significance for categorical data. A p 

value of < 0.05 was considered significant. 
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RESULTS 

Table 1 highlights the baseline IOP and medications of 

both groups. There was no significant difference in 

these characteristics. There were no significant 

differences in medications required, IOP 

measurements or complications at 1 year versus 6 

months in either group. In both sets of patients the 

treatment regimen and disease had stabilised by 6 

months. The data was analysed at 1 year follow-up. 

 Both treatments reduced the mean IOP in the 

respective groups; the TS group by 12.6 mm Hg 

(p < 0.001) and the LS group by 18.9 mm Hg (p < 

0.001). In addition, both treatments reduced the 

number of drugs required to control IOP; by 1.8 (p < 

0.001) in the TS group and by 3.6 (p < 0.001) in the 

LS group. (As summarised in table 1). 

 When these means were contrasted between the 

groups, the difference in IOP drop and the reduction in 

drugs was significant (p < = 0.046 and p = 0.007 

respectively). This is highlighted in table 2. 

 Therefore, it can be inferred that each treatment 

reduces both the IOP and number of drugs required to 

control IOP after the operation and both of these 

effects are more substantial in the loose suture group. 

 Tertiary outcome measures were equivocal 

between the groups. In the TS group 26 out of 27 

patients (96%) had a follow up IOP of less than 18 mm 

Hg and as well as less than 21 mm Hg versus all 21 

(100%) patients in the LS group (p-value 0.89). IOP 

reduction of greater than 30% occurred in 24/27 (89%) 

patients of TS group and in 19/21 (90%) patients of 

the LS group (p-value 0.92). Therefore, there was no

significant difference in the number of patients that 

had an IOP drop of more than 30% or a final IOP less 

than 18 or 21 mm Hg. As number of patients with IOP 

of less than 18 mm Hg were identical to those with 

number of patients with 21 mm Hg or less hence only 

one group was used for statistical analysis. However, it 

should be noted that in the LS group this pressure was 

maintained without medication in almost all patient 

whereas eye drops were still required to control IOP in 

the TS group. 

 In both groups the average number of drugs 

required pre-operatively was between 3 and 4. Of the 

27 eyes in the TS group, 8 eyes required no drugs for 

IOP post-operatively while 19 eyes still required some 

medication. Of the 21 eyes in the LS group 19 required 

no medication at the last follow up and only 2 patients 

still needed eye drops to maintain IOP within range. 

There were no cases in either group requiring more 

drugs than before the operation. However, statistical 

testing showed no significance in the number of 

patients requiring „no drugs‟ versus „fewer drugs‟ 

between groups (p = 0.197). This means that we can 

confidently say that both procedures reduce the 

number of dugs required by patients and those with 

loose sutures require fewer drugs; we cannot 

confidently say that loosening sutures will leave 

patients requiring no drugs post operatively. 

 There were very few complications recorded in 

either group. In the LS group, one patient had corneal 

abrasion post operatively which healed with treatment 

and 1 needed a YAG goniotomy procedure. In the TS 

group, 2 patients were reported to have hyphaema and 

7 patients needed a YAG goniotomy procedure 1

 
Table 1: Summary of the change in IOP and drugs required within each group at 1-year follow up. P-values show that both 

parameters decreased significantly in the groups. 
 

Technique 
Pre-operative 

IOP (mm Hg) 

Post-operative 

IOP (mm Hg) 
P value 

Pre-operative 

Medications 

Post-operative 

Medications 
P-value 

Tight Sutures 28.3 15.5 < 0.001 3.1 1.26 < 0.001 

Loose Sutures 31.8 12.5 < 0.001 3.3   0.2 < 0.001 

 
Table 2: Mean difference in IOP and drugs required within each group and the significance of the difference between 

groups. Also shows what percentage of patients had IOP less than 18mmHg at follow up and a drop of 30% or 

more. 
 

Outcomes Tight Sutures Loose Sutures Difference Between Groups p value 

Decrease in IOP (mm Hg) 12.6 19.3 6.3 0.046 

Decrease in medications required 1.8 3.1 1.3 0.007 

Percentage of patients with IOP below 18 mm 

Hg at follow-up 
96% 100% 4% 0.89 

Percentage of patients with IOP drop of more 

than 30% at follow-up 
89% 90% 1% 0.92 
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month after the operation. None of the patients had 

postoperative hypotony, leaking bleb or iris 

incarceration. Cataract progression and endothelial cell 

loss were not observed. Requirement for a YAG 

goniotomy post operatively is not widely considered a 

complication of deep sclerectomy. It is more 

commonly thought of as a potential second step in a 2-

step operation; therefore, we did not include it as a 

complication. Hence, there appears to be no long term 

effects in any of our patients. 

 
DISCUSSION 

Adjunctive techniques are often used to increase the 

efficacy of DS. These include using intraoperative 

metabolites
6
, collagen implants

7
 and YAG Goniotomy, 

should IOP rise above the target range. Given that, 

YAG goniopuncture can be considered as an adjunct 

to DS and we did not consider it a complication.
8.9

 It is 

nonetheless significant that only one case of the LS 

group required the procedure while just under a third 

of the TS group went on to the need of adjunctive 

procedure. According to some studies, the need for 

goniopuncture may be required in almost 40-60% of 

cases
8,9

. While it has been shown that complication 

rates are low after DS
4
 our data would appear to 

suggest that these may be lower if loose sutures are 

applied, we likely need to look at a larger sample size 

to say this with confidence. 

 The widely accepted marker of success in 

glaucoma treatments is IOP less than 21 mm Hg or a 

decrease in IOP of 30% or greater. Historically, the 

standard IOP control of 21 mm Hg is considered as the 

upper limit of the normal IOP distribution from 

population-based studies and is used as cut off point
10

. 

In 1996, the 5 Fluorouracil Filtration surgery study 

group (5-FU study)
11

 used this value as the cut off 

point for the upper limit of normal. It further 

categorized success and failure based on the need for 

postoperative supplemental medication, reoperation 

and sight threatening complications. “Complete 

success” being defined as IOP of 21 mm Hg or lower 

without medication, reoperation or devastating 

complications. Whereas “Qualified success” was 

reserved for IOP of 21 mm Hg or lower with 

supplemental medication but without devastating 

complication. Recent clinical trials have adopted lower 

IOP cut off points of < 18 or < 15 mm Hg including 

Advanced Glaucoma intervention study (AGIS)
12

, the 

Collaborative Initial Glaucoma Treatment Study 

(CIGTS)
13

, the early manifest Glaucoma trial 

(EMGT)
14

, and the Collaborative Normal Tension 

Glaucoma study
15

. The Association of international 

Glaucoma societies published consensus series in 2005 

which report life-table results for annual IOP control 

under 18 mm Hg for early damage and 15 mm Hg for 

moderate to advance damage
10

. These varying criteria 

reflect the fact that different eyes require different 

degrees of IOP lowering based on baseline untreated 

IOP, the degree of glaucoma damage and other factors 

(trajectory of other eye, family history, life expectancy 

etc). Thus, any broadly applied IOP success criterion 

has limitations. Our data would appear to show that 

there are no differences in either of these measures at 

follow up and therefore in terms of clinical benefit to 

the patients these two techniques are comparable. 

 Success in this technique comes from the total 

reduction in IOP as well as the total cost of treating 

glaucoma and patient satisfaction and compliance. 

Post-operative IOP and post-operative drugs needed 

decreased significantly in the LS group versus the TS 

group. The reduction in drugs required to control IOP 

is perhaps most striking. Patients that undertake a 

regular deep sclerectomy operation still needed on 

average 2 different medications to be taken daily 

whereas in the LS group only 2 patients required eye 

drops at all. This has significant implications to patient 

satisfaction. 

 The long-term ramifications of needing to take 

drops versus not doing so should not be 

underestimated. Studies suggest that non-compliance 

or poor compliance with lifelong drops can range from 

25 – 50% in patients with glaucoma
16-18

. Studies with 

longer followup show poor adherence with drops in 

patients that have the deep sclerectomy surgery with 

tight suture and worsening of their glaucoma. 

Evidence suggests that the fewer eye drops a patient is 

on, the more likely they are to be adherent to their 

regimen
17

. 

 In addition to this, the total cost of treatment is 

reduced. Patients with the tight suture requires more 

drugs and hence a greater cost. Costs could also be 

reduced in terms of follow up appointments. All but 

one of LS patients were medication free at 6 months 

whereas the TS patients still required the same number 

of drugs postoperatively at a year as at 6 months. With 

implementation of the looser sutures technique it is 

likely that patients will need either fewer clinic follow 

ups or total appointments thereby also comparatively 
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reducing the cost between groups. Costs are also 

lowered if fewer patients require a YAG goniotomy. 

 Future developments and improvements further to 

this adjustment could be sutureless deep sclerectomy. 

In a pilot study of 24 eyes followed up for a period of 

6 months with a modified deep sclerectomy technique 

to eliminate sutures altogether found that patients had 

a statistically significant reduction in IOP without 

extra complications
19

. While this technique mirrors our 

data. This study in combination with our study would 

suggest that tying sutures tightly and securely has a 

limiting effect on IOP drop and on maintaining a low 

IOP. 

 Studies have shown that deep sclerectomy is 

inferior to trabeculectomy but modifications in this 

technique can provide favourable results
20

. 

 Smalls sample size was the major limitation of our 

study. Further studies involving multiple centres are 

required. 

 
CONCLUSION 

Using looser sutures to seal the superficial scleral flap 

towards the end of the standard deep sclerectomy 

operation increases the IOP reduction, decreases the 

number of drugs patients require and has no increased 

rate of complications. This has significant 

ramifications for patient satisfaction and total 

healthcare costs. There is little or no benefit to 

applying tight sutures in the deep sclerectomy 

technique. 

 
List of Abbreviations: 
 

TS Tight Suture Group 

LS Loose Suture Group 

IOP Intra-ocular Pressure 
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