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Purpose: To evaluate outcomes of the use of electrocoagulation for epidermis removal in
dermis fat grafting (DFG) compared to the conventional scalpel dissection in patients who
underwent primary anophthalmic socket reconstruction.

Design: Retrospective, observational, and comparative study.

Methods: A retrospective review was performed on patients who underwent primary DFG
for socket reconstruction between 2017 and 2019 at tertiary teaching hospitals. Patients with
previous orbital surgery, previous radiotherapy to the periocular region, any medical condi-
tion that affects healing, cicatrizing ocular surface disease or heavy smokers were excluded.
Patients with complete documentation of preoperative and postoperative data only were
included. Patients were divided into two groups; group A: epidermis removal by the tradi-
tional scalpel dissection and group B: epidermis removal using low power setting electro-
coagulation. The main outcome was the timing of complete epithelialization of the dermis
layer. Other outcomes included implant motility, prosthesis fitting, patient’s satisfaction, and
any complications.

Results: A total of 27 patients met the study criteria, and the mean follow-up period was 24.81
months. There were no differences between both groups regarding preoperative characteristics.
The mean duration of complete epithelialization of the DFG implant was 9.15 + 2.94 weeks in
group A compared to 22.29 + 4.43 weeks in group B (p value <0.001). Dermal ulceration was
noticed in 9 patients (64.3%) in group B compared to none in group A (p value =0.001). Dermal
ulceration was significantly associated with long conjunctival healing period (p value <0.001).
Volume loss was more common in group B while graft hirsutism and granuloma were more
evident in group A. Final prosthesis fitting was possible in all included patients.

Conclusion: Epidermis removal using the electrocoagulation is related to much more
delayed epithelialization of the dermis with a higher rate of dermal ulceration compared to
the scalpel dissection technique. However, there was no significant difference between both
groups regarding the final prosthesis fitting or the overall patient satisfaction.

Keywords: epidermis removal, electrocoagulation, dermis fat graft, socket reconstruction,
anophthalmia

Introduction

Since its resurrection by Smith and Petrelli in 1978," dermis-fat grafting (DFG) has
been proved to be effective in anophthalmic socket reconstruction as either a
primary or a secondary implant.”* It augments both volume and surface of the
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anophthalmic socket while avoiding the disadvantages of
allogenic orbital implants. The fat component of these
composite grafts restores the orbital volume, while the
dermis acts as a scaffold for surface epithelialization and
provides a rigid substratum to which the conjunctiva and
extraocular muscles can be sutured. Besides, the dermis
has been assumed to enhance graft vascularization which
makes it less vulnerable to reabsorption.* The complete
removal of the epidermis layer is a critical step to avoid
postoperative complications such as hair growth, keratini-
zation, formation of epidermoid cysts and mucoid

discharge.™ Various surgical methods have been
described for epidermis removal including surgical blade
dissection, dermatome, dermabrasion device, and diamond
burr."*®” The scalpel dissection allows even surgical
plane between epidermis and dermis with uniform removal
of the epidermis; however, it is a slightly lengthy step with
the possibility of leaving residual epidermal appendages.’
Trying to avoid the drawbacks of scalpel dissection, some
researchers prefer to use a power drill with a diamond burr
or an air-driven dermabrader.””® On the other hand, in
Egypt, it is a common practice to employ a low power
setting bipolar electrocautery with saline irrigation for
rapid epidermal debridement. One theoretical advantage
of this technique is the presumed thermal damage to
bases of hair follicles affording complete eradication of
epidermis and its appendages. On the down side, we have
noticed that significant number of patients in this series
had experienced delayed healing with subsequent dermal
ulceration.

The aim of this study was to evaluate the outcomes of
the use of gentle electrocoagulation in DFG harvesting
compared to the conventional scalpel dissection for pri-

mary anophthalmic socket construction.

Patients and Methods

This is a retrospective comparative study approved by
Fayoum University Ethics Committee (R115/2020), and
the provisions of the Declaration of Helsinki were fol-
lowed. A written informed consent was obtained from all
participants before the surgery. Patients aged 18—40 years
who underwent socket reconstruction with primary DFG
between April 2017 and April 2019 were included.
Patients with previous orbital surgery, history of orbital
bone fracture, previous radiotherapy to the periocular
region, any medical condition that affects healing, eg,
uncontrolled DM, cicatrizing ocular surface disease or
those who heavily smoke were excluded. The collected

preoperative data included age, sex, laterality, and cause of
eye removal. Information on the surgical technique includ-
ing DFG size, number of muscles attached to the graft, and
method of epidermis removal was also gathered.

Surgical Technique

The same surgical steps were used in each study group.
Briefly, under general anaesthesia, enucleation of the eye-
ball was done after tagging the recti muscles and cutting
the optic nerve followed by packing of the socket. The
dermis fat graft was then harvested from the gluteal
region. A 25-mm-diameter circle was marked 5 cm
below the middle point of a line between the anterior
iliac crest and the ischial tuberosity. The epidermis was
incised and removed using one of the two techniques
(described below), and a DFG with approximately 20-
mm-depth was excised. The donor site was closed with
deep 3-0 vicryl and with superficial 4-0 silk sutures in a
mattress fashion. The DFG was transferred into the socket
with the dermis facing out. The recti were sutured to the
edges of the dermis at the four quadrants whenever possi-
ble. Tenon’s capsule and the conjunctiva were fixed to the
dermis with the underside of the conjunctiva sutured to the
anterior surface of the dermis in a circular fashion leaving
a small central area (3 to 4 mm) of bare dermis. At the end
of surgery, a conformer was placed into the socket for 2
weeks and a temporary tarsorrhaphy was performed.

Epidermis Removal Techniques

Two techniques were used to remove the epidermis layer
before completing the harvesting technique. Group A: the
epidermis was dissected using a 15 blade as one piece.
Group B: the epidermis was removed using gentle electro-
coagulation with saline irrigation using low power setting
bipolar diathermy to debride the epidermis from the under-
lying dermis (Figure 1).

Outcome Assessment

The main outcome parameter was the occurrence of com-
plete conjunctivalization where the dermal surface was
completely covered by the conjunctival epithelium.
Secondary outcomes included: motility of the implant,
assessed and graded as follows: excellent = full motility
in 4 directions, reasonable = motility in 1 to 3 directions,
poor = no motility.® Fitting of the prosthesis was graded:
excellent = good fit of the prosthesis plus high patient
comfort with prosthesis plus good lid-function, reasonable
= two of the above criteria are fulfilled, bad = more than
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Figure | DFG epidermis removal techniques. (A) The donor site is marked (upper outer buttock quadrant). (B) #15 Bard-Parker blade dissection. (C) After complete
removal of epidermis (multiple spot hemorrhages and scattered foci of exposed fat). (D) The dermis fat graft following epidermal scalpel dissection. (E) Debridement of the
graft epidermis using the bipolar diathermy. (F) The dermis fat graft after electrocoagulation of the epidermis.

one of the above-mentioned criteria not fulfilled. Patients
were asked about their satisfaction with the aesthetic result
after surgery (graded as highly satisfied, satisfied and not
satisfied).® Finally, complications of this surgery were
evaluated; dermal ulcer was defined as a full thickness
defect in the dermis layer through which the underlying
fat became exposed, graft necrosis (fat liquefaction and
shrinkage), graft atrophy and volume loss (detected by

Table | Baseline Characteristics of Patients in Both Groups

deepening of superior sulcus), infections, cyst formation,
granuloma, and hair growth.

The whole outcomes were assessed and graded by an
oculoplastic fellow at each follow-up examination (after
one week, after a month, and every 3 to 6 months). Slit
lamp biomicroscopy was used to evaluate the socket. The
mean follow-up period was 24.81 months (ranging from
17 to 36 months).

Group A (N=13) Group B (N=14) P value
Age (years), mean + SD 28.46+14.33 33.64+11.45 0.280
Sex Female [3 46.2% 7 50.0% 0.842
Male 53.8% 7 50.0%
Indication Blind painful eye 0 0.0% | 7.1% 0.745
Microphthalmia 5 38.5% 3 21.4%
Open globe trauma 0 0.0% | 7.1%
Phthisis bulbi 8 61.5% 9 64.3%
Laterality Left 10 76.9% 9 64.3% 0.678
Right 3 23.1% 5 35.7%
Number of muscles tagged, n 2 2 15.4% 4 28.6% 0.648
4 I 84.6% 10 71.4%
Follow-up (months), mean + SD 29.69 +3.99 20.29+2.43 <0.001
Clinical Ophthalmology 2020:14 submit your manuscript 2927
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Figure 2 (A) Preoperative photo of a patient with congenital microphthalmia. (B)
Postoperative appearance with complete healing and mild discharge 8 week after
surgery (Scalpel dissection). (C) After prosthesis fitting with adequate cosmesis
despite of lower lid mild entropion.

Statistical Analysis

Data were coded and entered using the statistical pack-
age for the Social Sciences (SPSS) version 26 (IBM
Corp., Armonk, NY, USA). Categorical data were
expressed as frequencies and percentages. Quantitative
data were expressed as mean =+ standard deviation (SD).
Comparison between groups was done using Mann—
Whitney U-test for non-parametric data and Chi square
(x2) test for categorical data. Exact test was used instead
when the expected frequency is less than 5. Correlations
between quantitative variables were done using
Spearman correlation coefficient. P-values less than

0.05 were considered as statistically significant.

Figure 3 Complete epithelialization at postoperative week 8 with hair growth
following epidermal scalpel dissection.

Results

Medical records involving documented photos of 27 of 69
patients were selected for this study; 42 patients were
excluded as they did not fulfill the inclusion criteria or the
necessary information was not recorded. Group A included
patients who underwent DFG harvesting using the conven-
tional scalpel dissection technique, while group B included
patients for whom the electrocoagulation was used. Of the
included patients, 53.8% of group A and 50.0% of group B
were males. Mean age was 28.46 + 14.33 years in group A
and 33.64 + 11.45 years in group B. Phthisis bulbi was the
most common indication for surgery in both groups (63%),
other indications included congenital microphthalmia
(29.6%), blind painful eye (3.7%), and self-eviscerated
open globe injury (3.7%). Percentage of patients who had 4
rectus muscles attached to the graft was 84.6%, and 71.4%
patients in group A, and B, respectively. There were no
differences between both groups regarding demographics or
preoperative characteristics (Table 1)

Primary Outcome (Complete

Conjunctivalization)

The mean duration of complete epithelialization of the
DFG implant was 9.15 £ 2.94 weeks (range: 6-16
weeks) in group A compared to 22.29 + 4.43 weeks in
group B (range; 16-32 weeks) with statistical significant
difference (p value <0.001) (Figures 2,3 and 4).

Secondary Outcomes
With respect to graft motility, 84.6% (11/13) of patients in
group A and 64.3% (9/14) in group B were able to move
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Figure 4 (A) Preoperative appearance of right phthisis bulbi with marked
enophthalmos and poor prosthesis retention. (B) Complete healing at postopera-
tive week |16 (Scalpel dissection). (C) After prosthesis fitting with good volume
replacement. Lateral tarsal strip was performed.

the graft in all directions. Prosthesis fitting was excellent
in 9 (69.2%) of patients in group A compared to 5 patients
(35.7%) in group B (p value = 0.08). Reasonable prosthe-
sis fitting was achieved in 23.1% (3/13) and 57.1% (8/14)
in group A and B, respectively (p value = 0.08). Final
prosthesis fitting was possible in all patients in both
groups. Three patients (23%) in group A vs 6 patients
(42.9%) underwent further surgery before final prosthesis
fitting (p value =0.226). As regarding patient’s satisfaction,
patients were highly satisfied in 76.9% (10/13) in group A
compared to 28.6% (4/14) in group B; there was

reasonable satisfaction in 15.4% (2/13), 57.1% (8/14) of
patients in group A, B, respectively (p= 0.041) (Table 2).

Complications

There was a statistically significant higher rate of full thickness
dermal ulceration among patients in group B 64.3% (9/14)
compared to none in group A (p value = 0.001). Dermal
ulceration was significantly associated with prolonged con-
junctival healing period (p value <0.001). The conjunctiva was
markedly inflamed and heaped up at the margin of the dermal
ulcer (Figures 5,6 and 7). All patients with dermal ulceration
had persistent mucopurulent discharge with sticky eyes till
complete healing of the ulceration. Five of nine patients with
dermal ulceration underwent excision of ulcer with amniotic
membrane transplantation. The remaining cases declined any
further intervention; however, the ulcer showed gradual
shrinkage with ultimate closure within weeks.

Mild volume loss occurred in only one patient (7.7%) in
group A, but in 4 patients (28.6%) in group B; however, this
difference was not statistically significant (p value = 0.326).
Granuloma occurred in 30.8% (4/13) of patients in group A
versus none in group B (p value = 0.041). Hirsutism was
found in 23.1% of patients in group A versus none in group B
(p value= 0.098) (Figure 4). Two patients in group B had
mild socket infection that resolved on topical antibiotics.

Discussion

Dermis fat grafting has gained more popularity over the
years as a primary implant in anophthalmic socket recon-
struction due to its many advantages including low risk of
exposure or infection and no risk of extrusion.* '® Primary
grafting is generally thought to be associated with better
survival than secondary procedures; therefore, we have
excluded all cases of secondary DFG to avoid its negative
impact on the current study results.®*'' Successful DFG
“take” is being described as complete vascularization and
epithelialization of the dermal surface with fat survival and
volume retention.'? Initially, the graft is nourished by
imbibition of plasma from the recipient bed, followed by
vascular ingrowth and conjunctivalization in a few weeks.-
1213 Graft vascularization most likely starts from the per-
iphery which can be enhanced by attaching the rectus
muscles to the edge of the dermis.'* This assumption
was consistent with our observation that dermal ulceration
was central. Rapid conjunctivalization of the dermal sur-
face guards against graft ulceration and necrosis. This can
be accelerated by advancing the conjunctiva a few milli-
meters over the edges of the graft leaving a smaller central
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Table 2 Postoperative Outcome

Group A (N=13) Group B (N=14) P value
Complete conjuctivalization, weeks, mean (SD) 9.15 (2.94) 22.29 (4.43) <0.001
Secondary outcomes
Prosthesis fitting, n(%) Poor 1 (7.7%) I (7.1%) 0.184
Reasonable 3 (23.1%) 8 (57.1%)
Excellent 9 (69.2%) 5 (35.7%)
Motility n(%) Poor 1 (7.7%) 2 (14.3%) 0.573
Reasonable 1 (7.7%) 3 (21.4%)
Excellent Il (84.6%) 9 (64.3%)
Patient’s satisfaction n(%) Poor 1 (7.7%) 2 (14.3%) 0.041
Reasonable 2 (15.4%) 8 (57.1%)
Excellent 10 (76.9%) 4 (28.6%)
Complications
Dermal ulceration (present/absent) 0 (0.0%) 9 (64.3%) 0.001
Granuloma 4 (30.8%) 0 (0.0%) 0.041
Hair growth 3 (23.1%) 0 (0.0%) 0.098
Infection 0 (0.0%) 2 (14.3%) 0.481
Volume loss 1 (7.7%) 4 (28.6%) 0.326

Notes: Bold values refer to statistical significance (p<0.05). Mann—Whitney test of significance for non-parametric data; Chi square test of significance for two qualitative

groups; Exact test was used instead when the expected frequency is less than 5.

bare area.* Additionally, it has been assumed that the use
of scleral ring rather than solid conformer helps avoid
direct pressure on the dermis face which would impede
both vascularization and conjunctivalization.'*>'®
Following DFG implantation, the persistence of white
color for more than 2-3 weeks indicates poor healing'*
that matched perfectly with the sequence of events of
delayed healing in this study; persistent white dermis
followed by superficial dermal ulcer that ended up by a
full thickness ulcer with exposure of underlying fat.
Different factors affecting DFG survival were studied in
the literature. These factors can be broadly categorized into
patient-specific and technique related. Age and general con-
ditions such as concomitant systemic vascular diseases (dia-
betes, hypertension, or others), immuno-suppression,
coagulation problems, or smoking can negatively affect
DFG viability.">'” Technique specific factors include the
thickness of the fat pad, attaching extraocular muscles to
the graft, the size and integrity of the dermal component.'”
A large sized graft may result in ischemia and graft necrosis
while a small graft may result in socket retraction due to
atrophy. DFG with a fat pad thickness of 20 mm provided
adequate volume restoration while affording good take.'”
With respect to the dermal portion of the DFG, it serves the
following functions; first, it preserves and augments the socket

lining helping to maintain deep fornices for prosthesis
fitting."'*!? Second, it has been hypothesized that the dermis
has a vaso-inductive effect with a remarkable potential for
capillary ingrowth and would provide nourishment to the fat
component.'2° Third, it affords an ideal matrix for conjuncti-
valization of the graft surface with its final vascularization.'*!
In view of this, the dermal component seems vital for graft
survival and maintenance of its volume. Various surgical
methods have been described on epidermis removal during
DFG preparation, but there is no current consensus on the
optimal one."*®” In this study, we aimed to compare the
outcomes of low power setting electrocoagulation for epider-
mis removal, commonly employed in our institutes with no
robust evidence to support its use, performed in a consecutive
series of patients during the year 2018 versus the conventional
free hand scalpel dissection performed in a previous series of
patients during the year 2017 and to study the impact of both
techniques on GFG take. This sequential grouping explains the
significantly longer duration of follow up in group A.

The mean duration of complete healing was signifi-
cantly shorter in group A than in group B. The time to
complete healing for group A was comparable to what was
previously reported in the literature, 8—10 weeks.® On the
other hand, healing time was much more prolonged in
group B. Delayed healing was significantly associated
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Figure 5 (A) Postoperative view of a patient in the electrocoagulation group at the
end of the surgery. (B) Dermal ulceration noticed 8 weeks postoperatively. (C)
Complete spontaneous healing after 32 weeks.

with dermal ulceration, the most frequent complication
encountered in our study.

Dermal ulceration was reported in 1.9-25% of cases in
most studies.*'> Central dermal ulceration was reported in
five out of sixteen patients who underwent primary DFG in

Figure 6 (A) Postoperative photograph shows central dermal ulceration 10 weeks
postoperative (electrocoagulation). (B) After complete healing (after 28 weeks).
(C) The prosthesis is fitted before complete healing.

Shore et al study;ls however, all these five cases showed
coexisting severe conjunctival disease that was excluded in
our study. They suppose that when conjunctival epitheliali-
zation is delayed beyond 8-10 weeks, ulceration becomes
more likely."

Given the information that both study groups were com-
parable regarding factors that could affect healing, the tech-
nique used in epidermal removal is most probably the cause
of delayed healing and occurrence of dermal ulceration. We
hypothesize that it causes thermal damage to the underlying

Clinical Ophthalmology 2020:14

submit your manuscript

2931

Dove


http://www.dovepress.com
http://www.dovepress.com

Diab and Alahmadawy

Dove

Figure 7 (A) Postoperative photograph shows persistent white color of the dermal
surface after electrocoagulation at postoperative week 8 that ended up with
persistent ulcer (B). Excision with amniotic membrane transplantation was per-
formed for this patient.

dermis and its blood vessels impeding its early survival.
Bipolar diathermy uses a low current density to rise tissue
temperatures to 50—70°C which are sufficient to cause intra-
cellular protein denaturation and coagulation. Experimental
data have shown the effect of bipolar electro cautery extends
beyond the tissue between the two electrodes exposing sur-
rounding tissue to potential thermal damage.”? Trying to
minimize this expected effect, we used a low power setting
with saline irrigation. Other factors that have been cited as
causes of dermal ulceration include vascular insufficiency,
oversized grafts, aggressive handling of the graft, use of
excessive cautery to the graft bed and high pressure patching
causing pressure necrosis;>> > however, these factors were
homogeneous in both study groups. The exposed fat lobules
in the bed of the dermal ulcer are not appropriate substrate for
epithelial overgrowth leading to delayed healing.”° This
delayed healing increases the risk of fat atrophy and deep
infections and may impede comfortable prosthesis fitting'> In
our study, five patients having dermal ulcer and delayed

healing then experienced volume loss; nonetheless, it did
not cause significant asymmetry or patient dissatisfaction.

We treated some of patients with dermal ulceration by
excision of the ulcer together with amniotic membrane
grafting, while the remaining patients refused any further
intervention and were treated conservatively with eventual
complete healing. Other researchers tried the use of auto-
logous serum tears and platelet-rich plasma injection to
address this complication with positive results in acceler-
ating healing.?'"*> Graft hirsutism was noticed in 3 patients
in scalpel dissection versus none in the electrocoagulation
group. This can be attributed to the fact that the bases of
hair follicles were destroyed by the thermal effect of
diathermy. Fitting a prosthesis is best done after complete
epithelialization of the dermal surface; however, we did
not wait till the complete healing in some patients due to
prolonged healing period.

This study has limitations related to being retrospec-
tive. We did not routinely perform Hertel exophthalmome-
try on our patients; therefore, only the asymmetrical
deepening of the superior sulcus deformity was considered
as evidence of volume loss.

This study highlights the importance of the used tech-
nique for epidermal removal during DFG preparation and
its influence on the graft take the use of electrocoagulation
for epidermal removal is associated with delayed healing
and higher risk of dermal ulceration compared to the
conventional scalpel dissection; however, there was no
significant impact on final prosthesis fitting or overall
patient satisfaction.
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