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Aim: To investigate the long-term risk of suture breakage after implantation of a modified 
capsular tension ring (MCTR) fixated to the sclera with polypropylene 10–0 suture.
Methods: Retrospective case series of operations for subluxated phakic lenses in 2007–2015 
with implantation of an MCTR secured with a 10–0 polypropylene suture as part of an 
intraocular lens (IOL)-capsular bag complex.
Results: We identified 132 eyes (92 patients) operated on with an MCTR. Of these eyes, 26 
(20%) had suture breakage requiring re-operation, while another eight eyes (6%) had suture 
breakage that did not require surgery. The re-operations occurred after a mean 4.8±3.3 years. 
Suture breakage occurred in patients with a mean age of 34.0±23.3, as compared to 43.2 
±26.0 years for patients who did not experience this complication (p=0.36). In patients aged 
40 years or younger at the time of surgery, 47% experienced suture breakage in one or both 
eyes, as compared to 19% in the age group 41–69 years and 13% in the age group 70 years 
and older (p=0.004). Of the 132 eyes that were operated on, we registered one case (0.8%) of 
possible suture-related late endophthalmitis.
Conclusion: The long-term risk of suture breakage was quite high after scleral fixation of 
the MCTR in this patient cohort, and it seems as the risk is increased with young age.
Keywords: modified capsular tension ring, MCTR, Cionni capsular tension ring, suture 
breakage, Marfan syndrome, ectopia lentis, subluxated lens, scleral suturing

Introduction
Ectopia lentis is an ocular condition associated with Marfan syndrome and some 
other genetic abnormalities.1,2 Lens surgery in these eyes is complicated by abnor-
mal zonular strands and insufficient capsule support. In such cases, a modified 
capsular tension ring (MCTR) is used by several surgeons for fixating the capsule 
with one or two sutures to the sclera.3–6 This alternative may also be a viable option 
in eyes with a loose biological lens related to trauma or pseudoexfoliation 
syndrome.

One of the main disadvantages with scleral suturing is the risk of long-term 
complications. Several studies have described the occurrence of suture erosions and 
breakage;6–14 a few studies have reported rates as high as 18–28%.13,15,16 Some 
studies have also mentioned the risk of loosening of the knot.17 Often, the 10–0 
polypropylene suture has been used for scleral fixation. However, due to the 
described risk of suture breakage, some authors have recommended 9–0 polypro-
pylene or Gore-Tex instead.9,17
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High rates of suture breakage have mainly been 
reported with fixation of only the IOL (not the capsule), 
and it further seems to occur particularly in younger 
patients.9,14,15 In a retrospective study by Cionni et al,4 

suture breakage was identified in 10% of the eyes after 
scleral suturing of a Cionni MCTR with 10–0 polypropy-
lene suture, of whom 7% were symptomatic. That study 
had a mean follow-up of 14.6 months. A review by Li 
et al6 of surgical implantation of MCTRs identified 10 case 
series with a mean follow-up from 12.9 to 48 months for 
a total of only 320 eyes. Studies with long follow-up after 
scleral suturing of a Cionni MCTR with 10–0 suture seem 
to be limited. Furthermore, there is a need for large sam-
ples to identify whether certain factors such as age may 
affect the risk of long-term complications.

We have applied the scleral fixation technique with 10– 
0 polypropylene suture for fixation of the MCTR in ecto-
pia lentis/loose lens surgery for a longer time now. Our 
clinical experience is that the risk of suture breakage after 
this surgery is quite high, especially in younger patients. In 
this study, we searched for all eligible patients operated on 
up until 2015, to be able to have a follow-up of at least five 
years. The main aim was to examine the risk of suture 
breakage in eyes with scleral suturing of the MCTR and, 
secondarily, to identify the risk of late endophthalmitis.

Materials and Methods
In this retrospective study, we included patients operated 
on with scleral suturing of an MCTR in the period 2007– 
2015. All operations were performed at the Department of 
Ophthalmology at Oslo University Hospital. Data was 
obtained from medical records. This quality study was 
approved by the data protection officer and the local ethi-
cal committee at Oslo University Hospital, which waived 
the need for written informed consent and Regional 
Ethical Committee approval. The research adhered to the 
Declaration of Helsinki.

Patients were operated by one of two experienced 
surgeons (42% and 58%, respectively). A clear corneal 
incision was made, a viscoelasticum was applied and 
a manual continuous curvilinear capsulorhexis (CCC) 
was performed with forceps. Thereafter, iris hooks 
(usually five) were placed at the anterior capsule edge 
to stabilize the lens, and gentle hydrodissection and 
phacoemulsification with low infusion and careful 
aspiration was conducted. In children and young adults, 
the lens was removed with inspiration/aspiration only. 
Then, the conjunctiva was opened by scissors at the 

intended placement for the scleral suture. One of the 
surgeons also created a triangular scleral flap. All opera-
tions were performed with a Cionni MCTR 1L or 2C 
(Morcher GMBH, Stuttgart, Germany) with one eyelet 
and a diameter of 13 mm, and double-armed 10–0 poly-
propylene sutures (Prolene, Ethicon, New Jersey, US) 
placed through the eyelet outside the eye. First, the 
MCTR was implanted through the main incision into 
the capsular bag, and the eyelet was resting on the 
anterior surface of the CCC, followed by implantation 
of the IOL in the capsular bag. Then the first needle was 
introduced through the main incision into a 27-gauge 
cannula introduced through the scleral wall at the oppo-
site site, and these were retracted out of the eye, fol-
lowed by the same procedure for the other needle, 
creating a suture loop through the MCTR eyelet that 
was tightened with a knot outside the eye (placed under-
neath a scleral flap or rotated). Viscoelasticum was 
removed and intracameral antibiotics were applied.

A study period from 2007 was chosen because this 
was the year that the technique was introduced on 
a routine basis. By including patients until 2015, we 
assured at least five years of follow-up to 
January 2021 (or until the patient was deceased, which 
applied to a few patients). Patients were followed in our 
clinic, in the local eye department or by their private 
ophthalmologist, with the frequency depending on fac-
tors such as the cause of ectopia lentis, ocular comor-
bidity and age. As this is a tertiary referral clinic, we 
assumed that all the patients with suture breakage or 
suture-related late endophthalmitis operated on in our 
department were referred for treatment. Data on age, 
gender, and known reasons for a loose crystalline lens 
were also gathered.

The results are presented as mean ± standard deviation 
(range), calculated in SPSS (version 26, IBM Corp., 
Armonk, NY, USA). Mean age for patients with or without 
suture breakage was compared with independent samples 
t-test. The proportion of patients with suture breakage in 
one or both eyes in different age groups was compared 
with chi-square test (linear-by-linear association for trends). 
Age limits were defined as below 40 years, representing an 
age at which lens surgery is uncommon, and above 70 years, 
representing the cataract surgery population. A Kaplan-Meier 
plot was used to show the cumulative probability of suture 
breakage during the follow-up after implantation of the CTR. 
A p value of < 0.05 was considered statistically significant.
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Results
This study included 132 eyes (92 patients) with implantation 
of the MCTR by scleral suturing in the period 2007–2015. The 
patients had a mean age of 40.8 ± 25.5 years at the time of the 
operation, and 59% were men. Of the patients operated on, 31 
(34%) were diagnosed with Marfan syndrome according to the 
Ghent 2 criteria;18 18 (20%) had trauma as the assumed cause; 
six (7%) had pronounced pseudoexfoliation syndrome; five 
(6%) had congenital ectopia lentis, while the remaining 
patients were suspected to have Marfan syndrome, had an 
association with other syndromes, or the cause was unknown. 
Mean follow-up in all eyes was 9.3 ± 2.8 (3.5–13.5) years, and 
62 eyes (47%) had follow-up of at least 10 years.

Altogether, 26 of the 132 eyes (20%) suffered from 
suture breakage that required a re-operation during the fol-
low-up period. In addition, eight eyes (6%) had recognised 
suture breakage that had not been operated. The mean time 
until the re-operation was 4.8 ± 3.3 (1–12) years. A Kaplan- 
Meier plot is shown in Figure 1. Patients with suture 

breakage (n = 34) had a mean age of 34.0 ± 23.3 years 
versus 43.2 ± 26.0 years for those without this complication 
(p = 0.36). In patients aged 40 years or younger at the time 
of surgery, 47% experienced suture breakage in one or both 
eyes, as compared to 19% in the age group 41–69 years and 
13% in the age group of 70 years and older (p = 0.004), as 
shown in more detail in Table 1. Thirteen (42%) of the 
Marfan syndrome patients experienced suture breakage, 
while this applied to one (6%) of the traumatic patients, 
one (17%) with pronounced pseudoexfoliation syndrome, 
one (20%) with congenital ectopia lentis, and 13 (41%) of 
the remaining patients. The suture breakage rate was similar 
for the two surgeons; 27% and 25%, respectively.

One eye (0.8%) suffered from late endophthalmitis 
possibly related to suture exposure.

Discussion
Scleral suturing is a popular surgical technique used for 
several indications. Alternative fixation methods, including 

Figure 1 Cumulative probability of suture breakage after an operation with scleral suturing of a modified capsular tension ring: 132 eyes. The x-axis shows time of follow-up 
in years from surgery.

Table 1 Suture Breakage* in Patients in Different Age Groups

≤ 40 Years 41–69 Years ≥70 Years

No suture breakage 24 (53.4%) 25 (80.6%) 14 (87.5%)

Suture breakage one eye 19 (42.2%) 3 (9.7%) 2 (12.5%)

Suture breakage two eyes 2 (4.4%) 3 (9.7%) 0 (0%)

Note: *26/34 eyes with suture breakage had been re-operated on at the time of the study.
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sutureless techniques, have increased in popularity in recent 
years. However, these are not suitable for all indications, such 
as when aiming for implantation of an IOL in the 
capsular bag in eyes with ectopia lentis that requires fixation, 
eg, of the MCTR. Hence, scleral suturing remains as an 
important technique that is still widely used. However, 
a main concern is the risk of suture breakage, especially 
with the 10–0 polypropylene suture. Based on results from 
previous studies, we speculated that this risk is highest in 
younger patients, which constitute a large portion of the 
group receiving the MCTR. In the present study, we found 
a suture breakage rate of 26% over the longer term after 
implantation of the MCTR. There was a trend towards 
a higher proportion in the younger age group.

Dislocated crystalline lenses occur in various condi-
tions, of whom Marfan syndrome being prominent. In 
our department, these eyes have often been operated on 
with scleral suturing of a Cionni MCTR for fixation of an 
IOL implanted inside the capsule, as also described by 
several others.3,19 For many years, 10–0 polypropylene 
sutures have been used.6,20 However there have been con-
troversies regarding this use, and some have claimed that 
the risk for suture breakage is too high. Rather, they have 
recommended using 9–0 polypropylene or Gore-Tex 
sutures,9,17 which are assumed to be less vulnerable to 
this complication due to their increased tensile strength. 
Nevertheless, thicker sutures may be more challenging in 
intraocular eye surgery.21 In addition, the availability of 
the Gore-Tex suture varies (off-label use),22 and neither 
these sutures are without complications,23 although the 
risk of suture breakage is possibly lower.6 Also, it has 
been speculated that this risk depends on the condition 
being treated as well as the patient characteristics–not 
least the patient’s age.14 Suture degradation has been sug-
gested as part of the reason for the higher rates of breakage 
in younger age groups.6,23,24 In addition, whether the 
suture also passes through the lens capsule seems to be 
a relevant factor that may affect the risk.7,12

In a prospective trial of late in-the-bag IOL dislocation 
surgery, we found a re-dislocation risk of 3% in the two- 
year period after scleral suturing using 10–0 
polypropylene.7,12 These patients had a mean age of 
more than 80 years, and the scleral suture loops around 
the IOL haptics were secured by the lens capsule. We 
hypothesize that these two factors are preventive in terms 
of suture breakage. A possible explanation is that the 
capsule prevents both suture slippage and direct friction 
between the suture and the (sharp) haptic edge in patients 

with late in-the-bag IOL dislocation, and that suture degra-
dation is rare in the elderly. Nevertheless, an even longer 
follow-up on eyes with late in-the-bag IOL dislocation is 
preferable.

Based on our clinical experience, we have suspected 
that a considerable proportion of MCTRs fixated to the 
sclera with a 10–0 polypropylene suture suffer from suture 
breakage after some years. This has also been indicated in 
the literature,4 and would be in accordance with scleral 
suture fixation of the IOL without surrounding capsule.15 

For scleral fixation of MCTRs with 10–0 polypropylene, 
Cionni et al4 found suture breakage in 10% of cases after 
a mean follow-up of 14.6 months. A review of MCTRs by 
Li et al6 identified 10 case series with a mean follow-up 
from 12.9 to 48 months (320 eyes altogether), reporting 
a total of 11 cases (3%) requiring re-suturing; nine after 
10–0 suture and two after 9–0 suture. The review identi-
fied a lack of large studies with long follow-up, and further 
pointed out the heterogeneity between studies. The present 
study revealed that 26% of scleral-sutured MCTRs had 
suture breakage after some years (re-operations after 4.8 
years on average). This is a high frequency, especially 
since many of these patients are young and thus expected 
to live with their IOL/CTR complex for many years. 
Following our clinical suspicions, we changed the routine 
some years ago to use the 9–0 suture in young patients. 
However, this is mainly later than the time period of the 
operations included in the present study. Future studies 
will hopefully show whether the use of 9–0 or Gore-tex 
sutures will decrease the risk of suture breakage, or at least 
prolong the time period until this adverse event occurs.22

The mean age was not significantly different between 
the patients with and without suture breakage in the pre-
sent study, although we found a tendency, and there was 
a significant trend towards a higher proportion of suture 
breakage in the youngest age group. It has been hypothe-
sized that young age is a risk factor for suture 
degradation.6,23,24 Another factor in younger patients that 
may increase the suture-related risk is a high activity level, 
which may result in more force against the suture.23 

Furthermore, most of these patients have a long life expec-
tancy, hence, a long-lasting surgical option is important. In 
contrast, the scleral fixation group in our previous trial of 
late in-the-bag IOL dislocation had an average remaining 
life expectancy of approximately six years.7,12,25 Different 
rates of suture breakage in various age groups may also be 
related to the underlying etiology for ectopia lentis.
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Altogether, a third of the patients in the present study 
had a verified diagnosis of Marfan syndrome. A previous 
review of scleral suturing of MCTRs reported that 40% of 
the patients had Marfan syndrome, although there was 
heterogeneity between studies.6 Ectopia lentis is known 
to occur in about 60% of patients diagnosed with Marfan 
syndrome.1,26 The lens typically dislocates in the supero- 
temporal direction, stretching the inferior zonules. Ectopia 
lentis is usually seen from childhood, but it can also 
progress in adults.27,28 It often requires surgical treatment, 
and since the zonules are weakened, suture-fixated MCTR 
is usually recommended, if possible to retain the lens 
capsule for in-the-bag IOL placement.20 In the eyes of 
the Marfan patients in our study, the suture breakage rate 
was 42%.

Treatment of suture breakage was in most cases per-
formed as surgical repositioning with suture re-fixation, 
which has been described by others as a suitable 
approach.29 This may be performed with a new suture 
through the eyelet of the MCTR, or with one or two suture 
loops 180 degrees apart through the capsule and around 
the IOL haptics and the MCTR. Using two sutures is 
similar as we perform repositioning surgery for late in- 
the-bag IOL dislocation surgery.12 Another possible option 
is explantation of the IOL/MCTR-complex, with implanta-
tion of a new lens fixated to the sclera or the iris. In older 
patients with late in-the-bag IOL dislocation, iris-claw has 
been shown as a safe and effective treatment option com-
pared to repositioning by scleral suturing.7,12 However, in 
patients with Marfan syndrome, iridodonesis may be 
a concern, and thus one could argue that scleral fixation 
may be a better option. Marfan and pseudoexfoliation 
syndrome eyes may also have poor mydriasis, increasing 
the risk for traumatic iris damage when explanting 
a dislocated complex.

Another feared complication after scleral suturing is 
late endophthalmitis, which may have serious visual con-
sequences. Although this complication has been described 
in a few case reports,30,31 it seems to be very rare,7 at least 
based on the existing literature. However, there seems to 
be a lack of comprehensive evaluations of this complica-
tion. In the present study, which had a mean follow-up of 
9.3 years, one case (0.8%) of endophthalmitis occurred 
that were possibly related to the scleral suture. Due to 
the retrospective nature of the study, there may have 
been cases that were not registered. One may hypothesize 
that thicker sutures, such as 9–0 polypropylene or Gore- 
Tex, may increase the risk of late endophthalmitis, 

possibly by creating a canal in the scleral wall. However, 
comparisons of the risks associated with different types of 
sutures for scleral fixation remain to be performed.

As this was a retrospective quality study, we did not have 
detailed clinical data on all patients, which is a limitation. 
Furthermore, we did not follow all patients in our depart-
ment, as many belonged to other local hospitals or private 
practicing ophthalmologists. However, our clinic has the 
main responsibility for more advanced surgery in this patient 
group, covering the largest health region in Norway, and in 
this study, we assumed that the vast majority of re- 
dislocations or other serious complications such as late 
endophthalmitis were referred to our clinic for treatment. 
Nevertheless, there may be patients with suture breakage 
who have not been operated on (so far) because of a more-or 
-less stable IOL and no serious visual deterioration, or that 
were not identified due to the lack of systematic follow-up. 
Thus, the true risk of suture breakage is probably even 
higher than what we have presented in this study.

Clinical implications from the present study are that the 
10–0 polypropylene suture is associated with a significant 
risk of suture breakage in the long term when used for 
fixation of the MCTR, and there is a tendency for an even 
higher risk in the younger patients possibly related to the 
underlying etiology for ectopia lentis. This may be in 
contrast to the patient group of elderly with late in-the- 
bag IOL dislocation, in which 10–0 polypropylene seems 
to be an acceptable option for scleral suturing of the whole 
complex, including the capsule, at least within the per-
spective of a few years.7,12 However, long-term results for 
this latter group are lacking.

In conclusion, this study showed a quite high rate of 
suture breakage in the long term after scleral fixation of 
the MCTR with polypropylene 10–0 suture. Therefore, 
9–0 polypropylene or Gore-Tex sutures should be con-
sidered for this type of surgery, at least in younger 
patients. Future studies can discover whether these 
options reduce the risk of suture breakage and are suffi-
cient in a life time perspective, or if other methods 
should be chosen for primary surgery.

Abbreviations
MCTR, modified capsular tension ring; IOL, intraocular 
lens.
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