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Purpose: To report the outcomes of using topical mitomycin-C (MMC) after reconstructive
surgery for contracted socket and to compare the results with those of the conventional
postoperative treatment.

Patients and Methods: The medical records of patients who underwent reconstructive
surgery for contracted anophthalmic socket were retrospectively reviewed. Based on the
postoperative treatment protocol, two groups of patients were identified; group I (15 patients)
who received topical MMC drops (0.02%) 4 times daily for 6 weeks and group II (15
patients) who received the conventional treatment (topical antibiotic-steroid combination).
Preoperative data were extracted for age, gender, cause and timing of anophthalmia, history
of previous surgeries, preoperative forniceal depth and socket volume (SV). The main
postoperative outcome measures were superior fornix depth (SFD), inferior fornix depth
(IFD) and SV at the end of 6th postoperative month. Prosthesis fitting and complications
were also considered for analysis.

Results: The mean preoperative IFD was 1.67+£0.04 mm in group I and 1.58+0.37 mm in
group II, by the end of the 6th postoperative month it increased to 6.1 £0.27 mm and 5.12
+0.25mm, respectively. The mean preoperative SFD in group I was 8.3+0.9 mm and 8.9
+1.1 mm in group II, by the end of the 6th postoperative month SFD became 13.4+1.2 mm
and 10.2+1.4 mm in groups I and II, respectively. The mean SV measured six months
postoperatively was 1.940.2 mL and 1.3+0.09 mL in groups I and II, respectively. These
differences in the postoperative SFD, IFD and SV between both groups were statistically
significant. More cases reported successful fitting in group I than in group II but this
difference was not statistically significant.

Conclusion: Postoperative use of topical MMC is associated with higher forniceal depth
and greater SV when compared to the conventional treatment in socket reconstructive
surgeries with amniotic membrane graft (AMG).

Keywords: contracted socket, mitomycin-C, amniotic membrane graft, anophthalmic
socket, MMC, AMG

Introduction

Contracted socket is considered a common complication in anophthalmic patients with a
resulting poor fitting of ocular prosthesis." It is characterized by fibrosis and reduction in
conjunctival surface area along with reduction of the forniceal depth. This incriminated
fibrosis is usually caused by severe initial or subsequent infection or by extensive surgical
dissection of orbital tissue with excessive destruction of conjunctiva and Tenon’s
capsule.””
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Management of acquired anophthalmic socket contrac-
ture mainly involves replacement of the cicatricial con-
junctival tissue with a healthy graft to re-establish a deep
fornix that allows a proper subsequent fitting of an ocular
prosthesis.* Many surgical techniques are available to
reconstruct the contracted socket including; mucous mem-
brane graft from buccal or nasal mucosa, nasal septum, or
soft palate, split thickness skin graft and amniotic mem-
brane graft (AMG). All of them are good choices to
reconstruct the fornices according to the surgeon’s and
patient’s preferences and according to the severity and
cause of socket contraction as amniotic membrane for
instance is usually more used in mild to moderate cases
of contracted socket with no history of radiotherapy.”°

The main goal of anophthalmic orbital reconstructive
surgery is to allow the patient to use a suitable and well-
fitted ocular prosthesis that simulates — as much as possi-
ble — the normal fellow eye.’

Prevention of postoperative conjunctival fibrosis is the
main key for successful socket reconstructive surgery.
However, even after careful and meticulous surgical
manipulations, repeated socket contraction can occur.®

Mitomycin-C (MMC) is an alkylating antimetabolite
agent which acts by inhibiting DNA synthesis with sig-
nificant ability to suppress fibroblasts proliferation and
activity, thus causing a significant reduction of scarring
in vitro and in vivo. MMC has been used successfully in
glaucoma surgery to prevent recurrence by inhibiting sub-
conjunctival fibrosis. In addition, it is a relatively safe and
effective line of treatment in surgeries for pterygium,
nasolacrimal  duct

surface and

9-12

ocular neoplasia
obstruction.

Previous studies found that the intraoperative and post-
operative injection of antimetabolites (MMC and 5-
Fluorouracil [SFU)) is effective for the treatment of con-
tracted socket.”'°

The aim of this retrospective study is to report the
outcomes of using topical MMC eye drops after recon-
structive surgery for contracted socket, and to compare the
results with those of the conventional postoperative topical

treatment.

Patients and Methods

The medical records of patients who underwent recon-
structive surgery for contracted anophthalmic socket
were retrospectively reviewed. Patients included in this
analysis were those who had contracted anophthalmic
socket either primary or recurrent with no signs of

infection, no history of irradiation, age above 25, no
implant migration and those who attended their follow
up visits. All patients were operated at the ophthalmology
department of Zagazig University Hospital during the per-
iod between January 2018 and January 2020. This study
was approved by the institutional review board of the
Faculty of Medicine, Zagazig University and was carried
out in accordance with the tenets of the Declaration of
Helsinki of 1964, as revised in 2013. A written informed
consent was provided by all patients.

Based on the postoperative treatment protocol; two
groups of patients were identified; Group I who received
topical MMC eye drops (0.02%) 4 times daily for 6 weeks
and group II who received the conventional medical
treatment.

Preoperative data were extracted for age, gender, cause
and timing of evisceration or enucleation, history of pre-
vious surgeries for contracted socket, degree of socket
contracture, preoperative forniceal depth and volume of
the socket. The follow up data were collected after 2
weeks, one month, three months and 6 months following
the procedure.

The socket contracture severity was classified accord-
ing to Tawfik et al'® into 5 grades. Grade 1: minimal
contraction with shallow or shelved lower fornix, grade
2: mild contracture with loss of the inferior and/or the
superior fornix, grade 3: more advanced cicatrization
involving the entire fornices, grade 4: severe phimosis of
the palpebral fissure both vertically and horizontally, grade
5: recurrent contracted socket. All patients had received
topical antibiotic eye drops as a routine prior to surgery.

All patients received an AMG for socket reconstruc-
tion. Incision was made in the area of maximum contrac-
tion whether at the inferior fornix alone or in both fornices
according to the severity of socket contraction, lateral
canthotomy with inferior cantholysis were performed
only with narrow palpebral fissure. Meticulous dissection
to excise all fibrous tissue was done with extra-care
applied when dealing with the superior fornix to avoid
injury of the levator muscle, the resulting defect was
measured in both horizontal and vertical dimensions and
an AMG of a size 50% more than the resulting defect is
secured to the surrounding conjunctiva with interrupted 6/
0 polyglactin sutures and to the underlying bed with quilt
sutures technique. Three lower fornix deepening sutures
were applied using 4-0 double armed prolene suture pas-
sing through a silicone retinal band then through orbital
periosteum before exiting from the skin side followed by
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application of a well fitted conformer before tying the
fornix sutures over cotton bolsters to ensure adequate
fornix deepening effect. In cases where upper fornix dee-
pening sutures were indicated, two sutures on both sides of
the levator complex were applied using the same technique
and passing through the periosteum of the superior orbital
rim. A central temporary tarsorrhaphy suture was taken to
retain the conformer in place. Fornix deepening sutures
were left for 3 weeks and tarsorrhaphy suture was cut after
2 weeks.

All patients had received postoperative treatment in the
form of broad spectrum oral antibiotic and oral analgesics
for one week, topical combined antibiotic/steroid eye
drops and ointment for 6 weeks. MMC eye drops were
used in group I (15 eyes). MMC eye drops were prepared
with a concentration of 0.02% (0.2 mg/mL) and instilled 4
times/ day for 6 weeks. Patients in group II (15 eyes)
received only the previously mentioned routine postopera-
tive treatment. After 8 weeks, all patients were referred to
the ocularist for adequate customized prosthesis fitting.

The main evaluated postoperative outcome measures
taken at each follow up visit were:

1) The superior fornix depth (SFD) and inferior fornix
depth (IFD): They were measured using a transparent
sterile ruler placed vertically in the center of superior
and inferior fornices as shown in Figure 1.

2) Socket volume (SV): It was measured by putting
drop-by-drop saline in socket from a syringe with the
patient lying in a supine position and noting the reading
when the first drop overflowed.

The ability to retain prosthesis, prosthesis mobility and
postoperative complications were also considered. Fitting

Figure | Measurement of IFD.

of the prosthesis was taken as a secondary outcome mea-
sure and it was objectively graded as successful, accepta-
ble and poor as follows:

1) Successful fitting was considered when the prosthe-
sis fitted in both fornices without slippage nor tilt.

2) Acceptable fitting was considered when the prosthe-
sis fitted in both fornices but showing tilt with eyelid
movement (e.g., blinking).

3) Poor fitting was considered when the prosthesis
could not be retained in place with spontaneous extrusion.

Statistical Analysis
The collected data were analysed using Statistical Package
of Social Services, version 25 (SPSS) (IBM, 2017).
Shapiro—Wilk test was used to determine the distribution
characteristics of quantitative variables; normally distrib-
uted data were described using mean, standard deviation
(SD) and analysed using independent samples 7-test, while
heterogeneous non-normally distributed data were
described using median, interquartile range (IQR) and
analysed using Mann—Whitney test.

Qualitative data were expressed as percentages, Fisher
exact test and Pearson’s chi-squared test were used to
analyse them. In all the tests, the P value of < 0.05 was

taken as significant.

Results

Record review identified 30 patients meeting the inclusion
criteria. Based on the administered postoperative treat-
ment, two groups were identified; Group I (15 patients)
who received topical MMC eye drops (0.02%) 4 times
daily for 6 weeks and group II (15 patients) who received
the conventional medical treatment. The mean follow up
period for all patients was 10 + 3.8 months.

Table 1 shows the demographic data and preoperative
characteristics of both groups with no detectable statistically
significant difference between groups. The main causes of
eye loss in both groups were blind painful eye secondary to
absolute glaucoma or endophthalmitis in 13 patients (43%),
ocular malignancy in 10 patients (33%) and severe ocular
trauma in 7 patients (24%). The mean numbers of previous
surgeries for socket reconstruction in group I was 2.1+0.1
surgeries in group [ and 1.89+0.08 surgeries in group II. All
patients had previous orbital implant that was primary in 18
patients (60%) and secondary in 12 patients (40%). Grade of
contracture ranged from 2 to 5 in both groups. Causes of
contracted socket in both groups were also enlisted in Table 1
with no significant difference detected between them.
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Table | Preoperative Data of Patients Included in the Study

Group | Group 11 P value
Age (years) 49.25+1.3 (range: 34-57) 50.1 £1.4 (range: 35-59) 0.42
Sex 0.1
Males 8(53.3%) 9(60%)
Females 7(46.7%) 6(40%)
Causes of anophthalmia 0.8
Ocular malignancy 5(33.3%) 5 (33.3%)
Ocular trauma 4(26.7%) 3 (20%)
Blind painful eye 6(40%) 7(46.7%)
Causes of socket contraction 0.8
Infection 4 (26.7%) 3 (20%)
Inappropriate prosthesis wearing 4 (26.7%) 5 (33.3%)
Chemical injury 2 (13.3%) I (6.7%)
Inadequate implant size 2 (13.3%) 4 (26.7%)
Presumed poor surgical technique 3 (20%) 2 (13.3%)
Number of prior surgeries 2.1%0.1 (range: 0-4) 1.89+0.08 (range: 0-3) 0.35
Time elapsed since anophthalmia(year) 4.25+0.2 (range: 1-6) 3.79£0.14 (range: 1-5) 0.42
Grade of contracted socket 0.8
Median (IQR) 3(2) 3(2)

Regarding the surgical procedure, all patients had
inferior fornix reconstruction, 10 patients (33%) had both
superior and inferior fornices reconstructed (6 patients in
group I and 4 in group II).

The mean preoperative IFD was 1.67£0.04 mm in
group I and 1.58+0.37 mm in group II with no significant
difference between them. The postoperative mean IFD by
the end of the sixth postoperative month was 6.1
+0.27 mm in group I and 5.12 £0.25 group II with statis-
tically significant difference between them (p = 0.01). In
group I, the mean preoperative SFD was 8.3+0.9 mm and
in group II was 8.9+1.1 mm (p =0.45). At 6 months post-
operatively, the mean SFD was 13.4 mm and 10.2 in
this difference was

groups I and II respectively,

statistically significant (p= 0.01). These data along with
those collected in the other follow up visits are represented
in Table 2

In group I, the mean preoperative SV was 0.75+0.1 mL
and in group II, it was 0.80+£0.12 mL (p=0.32). At final
follow up, the mean SV was 1.940.2 mL and 1.3£0.09 in
groups I and II respectively with significant statistical
difference (p =0.01). SV measurements in all follow up
visits are shown in Table 3.

In both groups, highest measurements were seen in the
second week following the procedure then gradual decrease
in measurement values commenced 4 to 6 weeks after sur-
gery and progressed thereafter. This progression was more
evident in group II who did not receive topical MMC.

Table 2 Measurements of IFD, SFD at Various Follow-Up Visits for Both Groups

Time IFD (mm) (Meant SD) SFD (mm) (Meant SD)

Group | Group Il P value Group | Group Il P value
Pre- operative 1.67+0.04 (0-3.5) 1.58+0.37 (0-3) 0.42 8.3+0.9 (5-11) 8.9%l1.1 (5.5-12) 0.45
2" week 7.4%0.11 (4-8.5) 7.3£0.14 (4-8) 0.53 14.9+1.2 (12-19) 14.3+1.3 (12-19.5) 0.3
I** month 7.3%0.18 (4-9) 7.1 £0.21 (4.5-8.5) 0.35 14.5+0.7 (12-18/5) 13.8x1.1 (9-14) 0.1
3" month 6.840.19 (4-8.5) 5.76 £0.14 (3.5-7) 0.03* 14.1£0.9 (11-18) 10.9+1.1(8.5-13) 0.02%*
6™ month 6.1 £0.27(3.5-8) 5.12 £0.25 (3-6.5) 0.01* 134 £1.2(11-17) 10.2+1.4 (8-12) 0.01*

Note: *Statistically significant.
Abbreviations: IFD, inferior fornix distance measured in mm; SFD, superior fornix distance measured in mm.
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Table 3 Measurements of SV at Various Follow-Up Visits for Both Groups

Time SV (mL) (MeaniSD)

Group | Group Il P value
Pre-operative 0.75£0.1 (0.45-1.1) 0.80£0.12 (0.5-1.2) 0.32
2" week 2.620.3 (1.9-3.2) 2.5+0.1 (1.8-3.2) 0.45
1** month 2.5+0.2 (1.9-3.1) 2.3+0.4 (1.8-2.9) 0.1
3" month 2.10.1 (1.4-2.8) 1.3£0.2 (0.8-1.7) 0.01*
6™ month 1.9£0.2 (1.1-2.4) 1.3+0.09 (0.8-1.6) 0.01*

Note: *Statistically significant.
Abbreviation: SV, socket volume measured in mL.

At six months after the operation, in group I, the
prosthetic fitting was successful in 13 patients (87%),
acceptable in one case (6.5%) and poor in one case
(6.5%) due to an inadequate lateral lower fornix. While
in group II, the prosthetic fitting was successful in 9
patients (60%), acceptable in 2 patients (13.5%) and poor
in 4 patients (26.5%) due to complete recurrence of fornix
contracture. However, those differences were statistically
insignificant (p=0.2). Figure 2 shows a graphic presenta-
tion of these results.

No complications were reported in group I patients
while 2 patients of group II developed granuloma that
required excision — in the third and fifth months respec-
tively — to allow adequate prosthesis fitting.

We present the following two cases as examples:

Case 1:

It was for a 53 year old female patient, with history of
evisceration due to endophthalmitis. She had received second-
ary ball implantation with adequate prosthesis fitting but she
had recurrent attacks of infected socket with poor compliance
to treatment resulting in socket contraction and subsequent
frequent change of prosthesis and was presented finally with
grade 2 of socket contraction requiring surgical intervention

14

8 Wsuccessul

¥ acceptable

T

™ poor

N

~

Group | Group |

Figure 2 Column chart showing results of prosthesis fitting in both groups at the
end of the sixth postoperative month.

(Figure 3A). Socket reconstruction with AMG was performed
with adequate forniceal depth as seen in Figure 3B and she
received the conventional postoperative treatment in the form
of antibiotic-steroid combination (Group I). Final prosthesis
fitting was acceptable as shown in Figure 3C.

Case 2:

It was for a 44-year-old male patient, with history of
evisceration due to traumatic endophthalmitis. He had
received secondary ball implantation followed by prosthe-
sis fitting. He dropped follow up then presented with
contracted socket grade 2 seen in Figure 4A attributed to
inappropriate wearing of the prosthesis as he gave history
of frequent losing of the shell for prolonged periods and
subsequent fitting with larger ones to compensate for the
decreasing socket size. Socket reconstructive surgery with
AMG was performed and he received the postoperative
treatment with topical MMC in addition to the conven-
tional medical treatment (Group II). Final prosthesis fitting
was successful in Figure 4B and C.

Discussion
Contracted socket is caused by shrinkage of orbital tissues
and leads to difficulty in prosthetic fitting with consider-
able functional and psychological morbidity. Socket con-
tracture is manifested by foreshortening of the
conjunctival fornices and/or loss of orbital SV.'*
Adequate retention of the ocular prosthesis in the
anophthalmic socket mainly requires a well-formed inferior
fornix, which in turn needs sufficient conjunctival length and
a deep recess. The treatment of a contracted socket is based
on establishing adequate forniceal depth after removal of the
cicatricial tissue and reconstruction with a graft. AMG is a
well-established surgical technique for almost all degrees of
contracted socket, with successful results.!>!®
Even after careful planning and meticulous surgery, the

repeated contraction of socket commonly occurs, causing

Clinical Ophthalmology 2021:15

4625

Dove!


https://www.dovepress.com
https://www.dovepress.com

Mattout et al

Dove

Figure 3 Case |. (A) Preoperative appearance with contracted socket grade 2. (B) Postoperative socket appearance with adequate fornix depth. (C) Postoperative

acceptable prosthesis fitting.

Figure 4 Case 2. (A) Preoperative appearance with contracted socket grade 2. (B) Postoperative successful prosthesis fitting. (C) Movement of the prosthesis with ocular

movement without tilt.

shortening of the conjunctival fornices. Intraoperative use
of antimetabolite agents (MMC and 5-FU) was studied in
an attempt to prevent postoperative fibrosis by altering the
biology of the wound healing with the ultimate goal of
ocular prosthetic retention.'”'®

Postoperative use of antimetabolites was also evaluated
by other studies that focused on the injection of antimeta-
bolites into the reconstructed conjunctival tissue, they are
most useful when used in the early postoperative period,
namely the first 4 postoperative weeks, when maximum
healing and contraction occur.'”?' To the best of our
knowledge, this is the first study that reports the results
of postoperative use of topical antimetabolites (MMC eye
drops) following socket reconstructive surgeries.

Priel et al'? injected antimetabolites (5-FU 50 mg/ mL
or MMC C 0.4 mg/mL) intra-operatively in the scarring
area of contracted socket of five patients with additional
postoperative injection in three of them. They found that
the use of antimetabolites is effective in severe anophthal-
mic socket reconstruction with minimal side effects.

Kamal et al*' evaluated the efficacy and safety of
repeated sub-conjunctival injections of 5-FU in the early
postoperative period for recurrent contracted socket of 8
patients and they concluded that weekly injections of 5-FU
are effective for stopping the progression of socket con-
traction following reconstructive surgery. It provides early
rehabilitation and avoids repetitive surgeries.

In this study, topical MMC was used in 15 patients
(group I) who underwent socket reconstructive surgery for
6 weeks, and the results were compared to those of another
15 patients (group II) who received the conventional post-
operative antibiotic-steroid combination eye drops. Our
results revealed that after maximum gain in all measured
parameters at the first month following the procedure,
patients in both groups showed gradual shrinkage and
reduction in orbital volume and fornices depth, but this
finding was more evident in group II, so that, at the final
follow-up visit, there was a significant difference between
the two groups in all measured parameters.

In the current study, we did not report any complica-
tions related to the usage of topical anti-metabolite therapy
(such as allergic reaction, tissue necrosis or wound dehis-
cence) through the whole follow up period, which is
comparable to the results of the studies conducted by
Priel et al and Kamal et al.'*?!

The main limitations of this study are its retrospective
design, small sample size and relatively short follow-up
period. Further prospective studies using larger samples
would support our results.

In conclusion, postoperative use of topical MMC is
associated with higher forniceal depth, greater SV when
compared to the conventional postoperative treatment in
socket reconstructive surgeries with AMG allowing the
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patients to have a cosmetically acceptable prosthesis with

no reported complications associated with the procedure.
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The authors report no conflicts of interest for this work.
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