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Abstract

¢ AIM: To perform a new method for orbital implant and
contracted socket through one time and its results.

e METHODS:: Totally 114 patients 114 eyes, from January
2008 to June 2014, with contracted socket participated in
this study. We incised the bulbar conjunctiva horizontally
and excised scar tissue, then implanted the
hydroxyapatite in the four extraocular muscles and tightly
sutured the Tenon’ capsule. After that, we put the
superior and inferior conjunctival petals backwards and
sutured them to the Tenon’ s capsule. All the patients
were divided into four groups according to the vertical
diameter length of the conjunctival defect area: Group | :
<5mm; Group Il : 6-10mm; Group lll: 11-15mm; and
Group [V: =16mm. These patients were followed up for
6mo to 3y to observe the conjunctival sac shaping and
growth of conjunctiva.

¢ RESULTS: There were 64 cases in Group | , 31 cases in
Group I, 16 cases in Group Il and 3 cases in Group IV.
All patients’ conjunctival defect was covered by new
conjunctiva and scar tissue 4 to 6wk after surgeries. Ten
cases had contracted socket; 2 cases had orbital implant
exposure, requiring reoperation. Of the 114 cases, 8 had
contracted socket and could use a smaller conformer, 106
could use a normal size conformer.

e CONCLUSION: When the conjunctival defect was <
15mm, this new method can address the orbital implant
and contracted socket at the same time. While it was =
16mm, flap transplantation is necessary.

e KEYWORDS: anophthalmia; contracted
orbital implant
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INTRODUCTION
B ecause of the limitation of medical conditions, some
patients underwent enucleation failed to implant the
orbital implant in time. In the II stage, most of these patients
may have conjunctival sac narrowing. The sunken eye is the
most serious eye malformation after an orbital enucleation.
The conventional approach to handle this defect is to implant
an artificial ocular prosthesis, which can achieve the cosmetic
effect of a real eye. Due to the serious trauma, chemical or
thermal burns, or other causes, the conjunctiva is damaged
and conjunctival sac narrowing occurs. In these situations,
the conformer cannot be implanted immediately after the
orbital operation; conjunctival sac coarctation surgery may be
necessary as a first stage operation. The sunken eye deformity
with conjunctival sac narrowing is a very serious issue when
orbital implants are being used.
Soparkar''’ in 1998 expanded orbital volume by grafting
dermal fat to sunken eye sockets, contracted socket, and
implanted orbital exposure. In recent years, some researchers
performed conjunctival sac skin grafting 3—6mo prior to orbital
implants surgery in the treatment of conjunctival sac narrowing
after enucleation; or performed orbital implantation 3 —6mo
prior to conjunctival sac skin grafting™. Staged procedures
increase the number of surgeries and duration of treatment.
Repeated surgeries increase conjunctival scarring, leading to
increased contracted socket and risk of implant exposure, by
accelerating orbital soft tissue atrophy. We have obtained
satisfactory results with a new one-stage approach, combing
orbital implantation and contracted socket surgery.
SUBJECTS AND METHODS
Totally 114 patients with conjunctival sac narrowing and
orbital retraction after enucleation in our hospital from January
2008 to June 2014, 85 males and 29 females, age 18 to 56,
average age 31 years, in which 54 cases had enucleation
caused by trauma, 44 cases had atrophy of eyeball, 8 cases
had artificial eye removal surgery, 5 cases had enucleation
caused by tumor, and 3 cases had entophthalmia. The course
of disease ranged from 6mo to 40y.
Based upon patient age, disease course, and the degree of
orbital deformity, all patients had different spherical
hydroxyapatite (HA) orbital diameters (20-22 mm; U. S.
I0I Co. Producer; Integrated Orbital Implants, Inc., San
Diego, USA). The same skillful physician and an assessment
performed all surgical operations ( operators: Yuan HF and
Cheng M ).
anesthesia.
Orbital Implantation

Surgeries were performed under general
In the surgery, the operator made a
transverse incision on the bulbar conjunctiva along the
horizontal palpebral fissure, excised and loosen scar tissue,
fully separated the bulbar conjunctiva and Tenon’ s capsule,

avoiding damage to the palpebralis when separating the dome
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to the rim of the orbit. The upper, lower, inner, and outer
rectus muscles were separated and traction sutures were placed
with 5-0 suture. According to the orbital space and the size
of the contralateral eyeball, a 20 mm to 22 mm hydroxyapatite
orbital station was placed in the eye cone muscles. The four
rectus muscles were tied over the orbits, completely covered
the front of the orbital implant, with the fascia tightly sutured
in pairs.

Conjunctival Sac Reconstruction The normal size of the
artificial eye was molded into the conjunctival sac, so that the
formation of the conjunctival flap becomes the upper and lower
fornices. Whether the separation is sufficient and the dome is
fully formed are observed. For the well —formed fornix, the
conjunctiva should be carefully separated from the fascia.
There should be no obvious tension when the eyelid is closed.
The transparent eye mask is removed and the conjunctival
defect area assessed. According to the vertical diameter length
of the conjunctival defect, patients were divided into four
groups; Group I; the length <5 mm; Group Il the length 6-
10 mm; Group III: the length 11 —=15 mm; Group IV: the
length <16 mm ( Figure 1). In all cases, the conjunctival
sutures were placed backwards and the conjunctiva was
sutured on the fascia at the retreated upper and lower
conjunctival flaps. The conjunctival defect emerged in the
central portion, with the fascial ball directly exposed to the
ocular surface. The transparent eye mask is placed into the
conjunctival sac, after smearing with antibiotic ointment.
Patients whose dome became shallow or disappeared often had

Group 1III

patients underwent temporary palpebral suture, for 3 to 4wk

below vault plasty performed simultaneously.

all group IV patients had eyelid adhesions sutures for 6mo
postoperatively.
Postoperative Treatment The monocular was pressurized
bandaged and conjunctival healing had been closely watching.
Infection was strictly prevented and controlled. According to
the shape and size of the conjunctival sac, the conformer was
usually implanted into the location within 2 to 3mo. Patients
with total eyelid adhesion suturing should have prosthetic eyes
implanted along their eyelid incisions 6mo later.
Complications  Patients with conformer prolapsed due to
contracted socket should have conjunctival sac reconstruction
3mo after the surgery and permanent suturing of the eyelid.
RESULTS

The 114 conjunctival exposure exclusion zones ranged from 3
mm to 16 mm. There were 64 cases in Group 1, 31 cases in
Group II, 16 cases in Group III, and 3 patients in Group IV.
Patients were followed from 6mo to 3y postoperatively; the
exposed fascia was gradually covered by conjunctival and scar
tissue, over an average time period of 1mo. Ten conjunctival
sac constrictions underwent conjunctival sac plasty. Two
orbital implant exposures underwent orbital repair. The
conjunctival sac acquired a good shape postoperatively, with
the conjunctival sacs of eight patients slightly narrowed in

follow up, but the space could be placed in a small mill
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Figure 2 Patient in group I
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Figure 1 Grouping the conjunctival sac constriction patients according to the vertical diameter length of the conjunctival defect area
A: Group I : <5mm; B: Group II ; 6-10mm; C: Group Il 11-15mm; D: Group V. =16mm.

A . pre—operation; B:intra—operation; C and D: 6mo post—operation.

Figure 3 Patient in group I A pre—operation; B: intra—operation; C and D; 6mo post—operation.

I,

Figure 4 Patient in group I A. pre—operation; B: intra—operation; C and D; 6mo post—operation.

prosthetic eye. The other 106 patients were able to have a
normal sized prosthetic eye.

Group I patients underwent the new approach, in which fascia
exposed areas quickly migrated and became completely
covered, with a well formed conjunctival sac. There were no
complications and patients could successfully wear the
prosthetic eye without the need for repeat surgical treatment
(Figure 2).

Group II patients also underwent the new approach, with the
below vault plasty in the very shallow dome, in which the
fascia exposed areas were completely covered postoperatively.
Three patients had conjunctival sac constriction; one case
demonstrated implant exposure, and underwent reoperation.
In this case, the conjunctival sac was formed well and had no
affect in wearing the prosthetic eye( Figure 3).

Group Il patients underwent the new approach, combining
below vault plasty, in which the fascia exposed areas were
completely covered postoperatively; but many patients had
mild constriction of the conjunctival sac, which could wear the
milled small prosthetic eye. Five cases with severe
conjunctival scarring prior to surgery, with repeat conjunctival
sac narrowing underwent conjunctival sac plasty. One case
with orbital exposure underwent orbital neoplasty and the
conjunctival sac was formed well (Figure 4).

Group IV patients, whose conjunctival defect area was too

large, had the new approach combining below vault plasty and

eyelid suture, in which whole fascia exposed areas were
completely covered by new conjunctiva and scar tissue 6mo
postoperatively; however, the healing time was longer and
there was obvious conjunctival scar contraction. Even the
upper and lower domes were completely synechial and shut,
with the transparent eye mask in the conjunctival sac squeezed
out. In this situation, patients required repeat conjunctival
sac plasty combined with eyelid suture synechial suturing, and
could wear a prosthetic eye after removal of eyelid sutures
after 3mo; in one case, conjunctival sac constriction
recurred, conjunctival sac plasty was performed, and it was
possible to wear the mill smaller prosthetic eye. Another
patient, with conjunctival sac constriction again, underwent
skin graft surgery, and the conjunctival sac was found to be
well formed postoperatively, so that a prosthetic eye could be
implanted in the space( Figure 5) (Table 1).

DISCUSSION

There are various treatment methods for conjunctival
constriction according to the size, volume, shape, and the
degree of patient’ s health. The most common approach is to
use a substitute to fill the conjunctival defect™. In mild
contracted socket, the substrate material is autologous

[4] [5-7

conjunctiva, oral mucosa'*’ | allograft amnion”"" | to support

the  conjunctival  graft/migration/breeding, and to
completely cover the conjunctival edge for 6 to 8wk™’. In

moderate conjunctival constriction, the mucous membrane
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Figure 5 A patient in group IV A pre—operation; B intra—operation; C: 3wk post—operation; D: 4mo post—operation; E and F; 12mo

post—operation.

Table 1 Basic information of contracted socket patients in each group

Complications .
Groups Number of cases - Reoperation (% )
Restenosis (% ) Implant exposure (% )

I 64 0(0% ) 0 (0%) 0(0% )

Il 31 3(9.68% ) 1(3.23%) 4(12.89% )
I 16 5(31.25% ) 1(6.25% ) 6(37.50% )
v 3 2(66.67% ) 0(0% ) 2(66.67%)
Total 114 10(8.77% ) 2(1.75% ) 12(10.52% )

or the amniotic membrane transplantation is mattress sutured
to the conjunctiva, to provide a sufficiently wide space for the

conjunctival sac. In severe contracted socket, recurrent cases

9-10]

or radiation injury, a variety of skin grafis' can be used,

transplanted (e. g. orbital side flap, temporal fascia flap,

island flap in the front of or behind the ears'"'™) | or the
1013 ! temporalis or frontal

n among

. . 14
, the auricular cartilage'
15-16

palate’
muscle flaps'*™ | full-thickness free muscle flap""
others. Dermal fat blocks were commonly used in cases where
the orbital contents were missing. These implants have
different advantages and disadvantages:; conjunctival tissue is
consistent with physiology, with the limited material from the
contralateral eye, which is confined to the mild conjunctival
sac or the small conjunctival defect. The conjunctiva obtained
from the oral mucosa is bounteous, with a closer appearance
to the conjunctiva than the skin. The tissue is thin and has a
highly proliferative function, without sebaceous glands and
with better mobility and maneuverability. However, the color
of the graft is redder, and incision of lip affect eating. The
mucosal graft contracted significantly, and shrinkage took a
long time, during which some patients may have undergone

[16]

reoperation’ . Amniotic membranes are plenteous and have

low antigenic properties. But they can only support the

basement membrane for epithelial growth, and the autologous

1820

still the

transition. The skin graft is rougher than the conjunctiva, and

normal conjunctiva requires stretching during
cannot attach to the moist conjunctival sac easily. Sebaceous
glands secrete unpleasant odors, and even lead to infection.

. 18-19
more obvious'"* "' ;

Secondary skin graft contraction is
shrinkage also takes a long time, and reoperation may be

For

transplantation with a fascial flap or blood vessels, with their

necessary. severe cases of contracted socket,
abundant blood supply, are able to fill the missing portion of
the orbital contents. However, disadvantages include a rough
skin slice, sebaceous glands, secondary contracture, and

200 The palate or ear

damage from the obtained parts
cartilage is also commonly used in patients with severe
contracted socket; this material is hard and tough. They can
expand the conjunctival sac effectively and address the
contraction. However, trauma to the obtained parts is
significant.

For contracted socket at the time of orbital implantation, past
treatment is to have orbital implantation firstly and then treat
of conjunctival sac constriction to ensure that the formation of
Patients who received orbital implants

then

conjunctival sac.

usually first and contracted socket management

experienced the following complications; increased surgery

frequency, cost of treatment, prolonged recovery time, and
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increased psychological and economic burden.

This is a new method to treat conjunctiva sac constriction and
orbital implantation simultaneously. There is no substitute for
transplantation and it avoids trauma to obtain autologous
grafts. It is a good solution to mild/moderate conjunctival sac
constriction after orbital implants. The key points are to
ensure sufficient separation of the bulbar conjunctiva and
Tenon’ s capsule, to maintain the integrity of the formation of
conjunctival epithelium and fornices, ensuring the right size of

the implant, which should not be too big™" .

To prevent
postoperative implant exposure, the four rectus muscles and
Tenon’ s capsule should be thick enough to completely cover
the surface of the implant. The conjunctiva is completely
released from Tenon’ s capsule to fully form the conjunctival
sac; the conjunctival edge is sutured and fixed to the surface
of Tenon’ s capsule. When the conjunctiva is exposed too
much, the tension during eyelid closure is too high, the
patient has more than degree III conjunctival sac constriction,
or recurrent conjunctival constriction is present, these
situations require eyelid suturing. The purpose is to increase
the conformer support against conjunctival contracture and to
form a good space for the conjunctival sac. Patients should be
fully bandaged to prevent bleeding and give continued topical
antibiotics, which reduces scar formation and prevents
increased orbital pressure or infection, leading to orbital
implant exposure. We have observed that the conjunctival
defect area can be completely covered by new conjunctival and
scar tissue 4 to 6wk postoperatively. Conjunctival sac
constriction may occur in patients with large conjunctival
defect areas, and these patients would achieve better results
with conjunctival sac reconstruction or eyelid suture surgery.
It is important that patients with recurrent conjunctival sac
constriction undergo conjunctival sac reconstruction; one
should be particularly careful to avoid operating in the central
region of the conjunctival sac to reduce injury of the
conjunctiva or fascia, and avoid implant exposure.

Patients in group I had good results by treating conjunctival
sac constriction and orbital implantation simultaneously
without any complications; few of the patients in Group Il and
IIT had complications after treatment and required reoperation ,
with good postoperative results; most of the patients in group
IV required oculoplastic surgery again because conjunctival
sac constriction was significant and the conjunctival defect was
serious and after the surgery the shaping effect was ultimately
acceptable. Thus, there are absolute indications for the new
method of treating orbital implantation and conjunctival sac
constriction without the eyeball or the conjunctival defect
vertical length < 5mm diameter of mild conjunctival sac
constriction. ~ Relative  indications  include  moderate
conjunctival sac constriction and conjunctival defect vertical
diameter of 6 — 15 mm. Physicians can choose the surgical
method according to conjunctival scarring and the condition of
the superior and inferior fornices, and after that the

oculoplastic surgery may be performed. Severe conjunctival

sac constriction should not undergo surgery, when defect
vertical diameter length =16mm, unless there is the no eyelid
deformity or no conjunctival scarring. Once the surgical

approach is chosen, repeat plastic surgery should be
anticipated.

Implant exposure occurred in two cases: one developed
infection due to improper postoperative care at home; in the
other case, the scar formation was serious, with too great of an
orbital loss and too thin of Tenon’s capsule.

The new method described does not damage the other normal
parts and the surgical procedure is simple, reducing scar
formation and avoiding complications caused by a variety of
grafts, ultimately reducing the frequency and duration of
treatment. This operation is a new method to better handle
conjunctival sac constriction at the time of orbital
implantation; this method requires a certain degree of
functional conjunctival tissue in the conjunctival sac, to cover
the exposed area of Tenon’ s capsule by growing along the
surface of the Tenon’ s capsule. This method is not suitable
for patients with severe stenosis and full lockout of the
conjunctival sac. In conjunctiva sac constriction where the
defect area is large, the predesigned putting — aside area
probably becomes smaller because of scar contraction,
resulting in the conjunctival sac being smaller than the pre—
designed space. Then, there is a risk of recurrence of
conjunctival sac constriction.
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