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ABSTRACT

Aim To examine and quantify patients’ satisfaction and correlate 
with the objective clinical presentation after the treatment and to 
present a comprehensive literature review on tarsoconjunctival/
Hughes flap technique.

Methods A review of more than 159 peer-review articles and a 
combined retrospective-prospective two-centres case series of 17 
patients who underwent a two-stage modified Hughes flap proce-
dure (2019-2021) to repair a lower eyelid defect caused by epithe-
lial cancer was conducted. All patients were followed up for a mi-
nimum of six months. Patient macroscopic evaluation of redness, 
lid position, retraction, trichiasis, conjunctival overgrowth, tissue 
inflammation/infection and hypertrophic scarring were obtained, 
and findings were graded on a scale of 1 to 5 or binary YES/NO 
scale. Patients’ satisfaction using a Likert-type scale and correlati-
on with the clinical presentation were analysed.

Results Pearson correlation coefficient between patients’ satisfac-
tion and clinical presentation was 0.534. Out of 510 (the highest 
summed score for patients’ satisfaction), the total score was 479 
(93.9%); out of 187 (the highest summed score for clinical pre-
sentation), the total score was 162 (86.6%). Although both scores 
were high, a lower correlation coefficient and the higher satisfacti-
on score can be explained by more realistic expectations in onco-
logical patients compared to cosmetic ones.

Conclusion Hughes flaps provide multiple benefits in the recon-
struction of selected patients with large defects, especially when 
poor wound healing is expected, or when local advancement flaps 
do not provide tension-free reconstruction. The rate of complicati-
ons is low and manageable, whereas additional therapy is usually 
observational or symptomatic. 

Key words: epithelial malignant skin tumour, Likert score, peri-
ocular region



53

Jovanović et al. Hughes flap: correlation of outcomes

INTRODUCTION

Tarsoconjunctival (TC) or Hughes flap is used 
for the reconstruction of large lower eyelid de-
fects which involve 50-70% of the eyelid. Other 
indications include cutaneous malignancy (1), lid 
retraction (2), trauma or orbital implant exposure 
(3), globe rupture (4), congenital and acquired de-
fects. (5,6). The Hughes procedure was initially 
described by Dr Wendel Hughes in 1937 (7). He 
followed Gradengio’s principle replacing “like 
with like” (8). The vascularized conjunctival flap 
overlaid the cornea after the lower eyelid repair 
with upper and lower lids closed, divided in a 
second-step procedure. Over the next decades, 
the procedure evolved and modifications were 
introduced by Hughes and others (9,10) in an at-
tempt to minimize the number of complications 
by sparing the marginal upper lid tarsus and re-
moving the levator muscle complex from the tar-
soconjunctival flap and changing the location of 
the lid-splitting incision to minimize the adverse 
effect of this method (11). 
There is controversial evidence in the literature 
advocating for or against Hughes flap reconstruc-
tion technique. One of the recurring controversies 
in the literature as well as in practice is the choice 
between Hughes flap combined with a free skin 
graft (12,13), free tarsoconjunctival (TC) graft 
combined with myocutaneous flap (14) or free 
tarsal graft with free skin graft (15) for eyelid de-
fects reconstruction.
The aim of this study was to present objective cli-
nical outcomes (complications and benefits), and 
correlate individual subjective satisfaction during 
and post-surgery and estimate overall success. 

PATIENTS AND METHODS

Patients and study design

The retrospective-prospective two-centres stu-
dy included all patients who underwent a lower 
eyelid defect repair using the Hughes flap due to 
primary or recurrent epithelial malignant skin tu-
mour from January 2019 until January 2021 in 
the Eye Clinic University Clinical Centre Osijek, 
Croatia, and the Ophthalmology Department of 
the Cantonal Hospital Zenica, Bosnia and Herze-
govina. Exclusion criteria included extensive de-
fects that could not be repaired using a TC flap, 
malignant tumours other than epithelial origin 

with metastasis, tumours extending in the orbit, 
and defective posterior lamella of the upper eye-
lid. All patients were followed up for a minimum 
of six months. 
Photos were prospectively collected for the 
analysis before and after surgery (one, three and 
six months) for an independent reviewer evaluati-
on. A patient macroscopic evaluation of lid colour 
and lid position were either graded on a numerical 
scale of 1 to 3 by both surgeons independently, 
attributing lowest number to the least favourable 
result, i.e. 1 equals poor result (decolorization, 
dark pigmentation or other deviations from surro-
unding skin colour), 2 equals good results (mini-
mally visible changes to surrounding skin colour) 
and 3 equals excellent results (no visible change 
compared to surrounding skin); the presence of lid 
entropion, retraction, trichiasis, conjunctival over-
growth and hypertrophic scarring was noted using 
YES/NO categorical values by surgeons indepen-
dently, and assigned value 0 for YES and 1 for NO 
for further analysis. For each patient, the total sco-
re of clinical presentation success was calculated 
where 11 was the maximum value.
The next was a patient satisfaction questionna-
ire after a 6-month follow-up via telephone in-
terview or in-person visit using a common rating 
scale, Likert-type scale (16), generally used for 
survey research. Patient satisfaction with the sur-
gery end-results via telephone interview using 
a grading scale of 5 to 1 that best describes pa-
tients’ satisfaction with the surgery was used. 
The following grading system of statements was 
obtained: complete agreement, agreement, in-
decision/neutrality, disagreement, and complete 
disagreement, graded from 5 to 1, respectively 
(Table 2). 
Additionally, a literature search was performed twi-
ce. First time using “tarsoconjunctival flap AND 
lower eyelid” and second time using “tarsocon-
junctival flap AND/OR Hughes flap” with Boolean 
Operator “AND/OR”. The first search generated 
159 peer-reviewed and 292 full text and the second 
37 peer-reviewed and 71 full text articles. Only 
peer-reviewed studies that included lower eyelid 
defects repaired using classical or modified tarso-
conjunctival flap were reviewed and discussed.
The Ethical Committees of the Eye Clinic Univer-
sity Clinical Centre Osijek and the Cantonal Hos-
pital Zenica approved the study (R2-3775/2022 
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and 00-03-35-38-12/22, respectively). An infor-
med consent was obtained as a part of the infor-
med consent for the surgical procedure. 

Methods 

All surgical procedures were done by two oculo-
plastic surgeons (the first and the second author 
of the study). 
Phase one of surgical technique. The initial sur-
gical excision of the lower lid margin was perfor-
med, and the defect was measured by approxi-
mating the minimal amount of tissue needed. The 
ipsilateral upper lid was everted by using a lid 
retractor (V. Mueller™&Co, Becton, Dickinson 
and Company, U.S.) and the measurement was 
performed, marking the incision site, and separa-
ting tarsus from the overlying muscles preferably 
by blunt dissection. The tarsoconjunctival flap 
was then mobilized, transposed and secured to 
the lower eyelid blepharotomy incision site. Any 
bleeding of the upper defect was meticulously 
managed with cautery as this can lead to bleeding 
or hematoma. The inferior cut edge of the flap 
and the conjunctiva were sutured with a running 
7-0 vicryl suture (17). 
When using a full-thickness skin graft for the re-
construction of the anterior lamella, 6-0 or 7-0 
absorbing sutures were commonly used, while if 
a myocutaneous flap was used to replace the an-
terior lamella, a running 7-0 vicryl suture to fixa-
te the upper edge of the anterior lamellar flap to 
the upper edge of the Hughes flap was used (17).
Phase two of the surgical technique. Division 

of the conjunctival pedicle, as the second stage, 
is done once the graft developed a blood supply 
(18-20). The procedure was performed in the 
ambulatory settings ensuring asepsis and anal-
gesia, where the conjunctival flap was cut along 
the upper edge of the lower eyelid taking care to 
excise all the excess conjunctiva.    

Statistical analysis 

All variables were categorical and ordinal. For 
macroscopic evaluation descriptive statistics 
were performed. Findings were described using 
ordinal scale: poor, good, excellent; graded on a 
scale of 1 to 3 for score calculation; or assigned 
binary value YES vs. NO. 
For patients’ satisfaction analysis (Likert-type 
scale) a descriptive statistical analysis and medi-
an values were obtained, and the Pearson corre-
lation coefficient was calculated. 

RESULTS

The study generated results from 17 patients. The 
mean age was 72.41 (median: 77, range 58-88). 
All 17 patients had no entropion, two had lower 
lid retraction, none had trichiasis and three 
had conjunctival overgrowth and hypertrophic 
scarring. Out of 17 patients, 10 had excellent lid 
position and seven had good; while seven had 
excellent and ten had good lid colour (Table 1). 
Four patients had the score 11, six had the sco-
re 10, four had the score 9, one had 8, and two 
had 7. The sum of scores for all patients was 162, 
which was 86.6% of the total ideal score of 187. 

Patient ordinal 
number

Age 
(years) Lid position* Lid colour*

(poor/good/excellent) Entropion† Lid retraction† Trichiasis Conjunctival 
overgrowth† 

Hypertrophic 
scarring†

1 58 Excellent Good NO NO NO NO NO
2 82 Excellent Good NO NO NO YES NO
3 61 Excellent Excellent NO NO NO NO NO
4 80 Excellent Excellent NO NO NO NO NO
5 47 Excellent Good NO NO NO NO YES
6 84 Good Good NO YES NO NO YES
7 85 Good Good NO NO NO NO NO
8 49 Good Excellent NO NO NO NO NO
9 85 Good Good NO YES NO NO NO
10 74 Good Good NO NO NO NO NO
11 77 Good Good NO NO NO YES YES
12 88 Good Excellent NO NO NO NO NO
13 80 Excellent Good NO NO NO NO NO
14 72 Excellent Good NO NO NO NO NO
15 60 Excellent Excellent NO NO NO NO NO
16 85 Excellent Excellent NO NO NO YES NO
17 64 Excellent Excellent NO NO NO NO NO

Table 1. Post-surgical clinical characteristics of 17 patients

*(poor/good/excellent); †YES/NO;
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For patients’ satisfaction with the end results the 
sum of scores for patients ranged between 24 and 
30, where the former was the lowest and the latter 
the highest. Out of 17 patients, three had the sco-
re 30. The median score was 28. The sum of sco-
res for all patients was 479, which was 93.9% of 
the total ideal score of 510 (Table 2).
The Pearson correlation coefficient between pa-
tients’ satisfaction and the clinical results was 
0.534 (53.4%).

DISCUSSION

Viability, vascularization and thus the separation 
time of the Hughes flap pedicle has been questi-
oned in the literature with controversial results 
(20-23). Research showed that the flap pedicle 
does not seem to affect the perfusion of the flap, 
but the rich vascularization of the eyelid and tear 
film (21). In that matter, the free skin graft revas-
cularizes within 3 to 8 weeks, despite the previo-
us study results of avascular flap (22). However, 
several studies indicated that flap vascularization 
is established between 3 and 4 weeks after wit-
hout complications (23-25). This shows a gra-
dual decrease in time of pedicle separation and 
greater comfort for patients using this method. 
Converging with this, Leibovitch concluded that 
the separation may be done after 7 days without 
compromising flap viability (26). Our study re-
sults showed good results in terms of flap survi-
val after 3 weeks of lid closure. According to the 

literature, most surgeons perform the procedure 
after 3-4 weeks (27). Benefits of early separati-
on include faster recovery, easier monitoring and 
minimized duration of eye occlusion. However, 
it has been associated with lower eyelid retracti-
on, especially if the period was less than 2 weeks 
(18), flap necrosis, corneal abrasion, foreign 
body sensation, mucous discharge and dry eye 
(19). Our study did not show any adverse effects 
following the separation. 
According to Hawes, Hughes flaps are more li-
kely to result in eyelid margin erythema compa-
red to other techniques (1). In the Ekin and Ugur-
lu study, cosmetic outcomes of the surgery are 
usually defined as satisfactory if the reconstruc-
ted lid did not exhibit lagophthalmos, contour 
irregularity, notching, unmatched colour or noti-
ceable scarring (28). In our study three patients 
had conjunctival overgrowth that could be mana-
ged by additional thermocauterisation; however, 
lid colour was good or excellent in all patients 
and there was no need for additional treatment, 
which is in agreement with results in Hawes’s 
study where several postsurgical complications 
occurred but none requiring revision (1).
Leibovitch et al. (29) described complications 
related to FTSG such as hematomas, graft infec-
tions, partial or complete graft rejection, hyper-
trophy or contracture of the graft while Marcet, 
McNab and colleagues (30,31) found inadequate 
manipulation of the lobe for the posterior lame-

Patient ordinal 
number 

Satisfaction with
Not bothered 

by symptoms of 
dry eye

Not having
inflammation/redness 

of the operated eye
compared to the 

non-operated

The most difficult
thing for you was

between two acts of 
surgery due to 

a closed eye

Total score
Functional result
of the operation
(opening/closing

the eyes)

Position of 
the eyelids

Aesthetic result 
of the operation

1 5 5 5 5 5 5 30
2 4 4 3 5 4 4 24
3 5 4 4 5 5 5 28
4 5 5 5 5 5 5 30
5 5 5 4 5 4 4 27
6 5 4 4 4 5 4 26
7 5 5 5 4 5 5 29
8 5 5 5 4 5 5 29
9 5 5 5 3 4 5 27
10 5 5 4 5 4 5 28
11 5 4 4 5 5 5 28
12 5 5 5 4 4 5 28
13 5 5 5 4 4 5 28
14 5 5 5 4 5 5 29
15 5 5 5 4 4 5 28
16 5 5 5 5 5 5 30
17 5 5 5 5 5 5 30
Total score 84/85 81/85 78/85 76/85 78/85 82/85 479

Table 2. Likert score of the individual satisfaction of the post-surgical results

Jovanović et al. Hughes flap: correlation of outcomes
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lla, such as excessive clamping, may contribute 
to graft rejection. In our study two (out of 17) pa-
tients had lower lid retraction, none had trichia-
sis and three had conjunctival overgrowth and 
hypertrophic scarring. Ten out of 17 patients had 
good lid colour versus excellent in 7 patients, but 
without required additional treatment.
Tear film instability with reduced tear breakup 
time test and epiphora was described by Zaky and 
al. (32) and explained by the size of the defect. 
Similarly, Klein-Theyer et al. (33) concluded that 
despite the favourable aesthetic and functional re-
sults there is a statistically significant difference in 
tear film quality, meibomian gland loss, subjective 
symptoms of discomfort, lid margin abnormalities 
affecting the ocular surface health, explained by 
the shift in Meimbom glands direction (34).  Our 
patients’ series did not examine tear film, however, 
during interviews, one patient reported more seve-
re dry eye symptoms, while 7 out of 17 reported 
being mildly bothered by dry eye symptoms.
Skin and conjunctival erythema occur due to 
vertical contraction of the eyelid, ectropion, la-
gophthalmos and conjunctival outgrowth, and 
are dependent on the anterior lamella repair. 
Since the anterior lamella choice is related to the 
posterior lamella selection, it is not clear if the 
posterior lamella type induces erythema (1). In 
the conclusion, Hawes indicated the size of the 
primary defect as the main factor in choosing 
between two surgical procedures, recommending 
Hughes TC flap for major defects (> 75% of the 
lower eyelid) or difficult healing within 4 weeks 
between two acts of surgery (1). 
Comorbidities and contraindications for Hughes 
FC flap due to the need to close the eye for se-
veral weeks (e.g. acute angle-closure glaucoma, 
poor vision contralaterally, development of am-
blyopia) should be carefully and individually dis-
cussed (18).
In case of skin graft hypertrophy, triamcinolo-
ne or fluorouracil injections can be applied with 
simultaneous massage with anti-scar gels. At a 
later stage, CO2 laser treatment can be perfor-
med. Three patients in our study experienced 
skin hypertrophy after the surgery but all refused 
additional treatment for scarring minimization. 

All patients were administered steroid ointment 
with massage during postoperative recovery.
According to Zaky et al. nearly half of their case 
series had to use artificial tears to minimize symp-
toms from tear film instability and break-up time 
test decrease (32). For the loss of meibomian glan-
ds and tear film instability, therapy is symptomatic 
in the form of eye surface care. In case of an irre-
gular eyelid margin or hyperaemia caused by an 
overgrown eyelid margin joint, additional excision 
with or without thermocauterisation can be perfor-
med. In case of lagophthalmos, eyelid ectropion or 
retraction, surgery is required, most often FTSG 
with or without additional horizontal shortening or 
suspension of the lateral edge of the lower eye-
lid, depending on the laxity of the eyelid. Today, 
this complication is rare and is more common in 
the shortened period between two acts of surgery. 
Less often, additional surgery is needed. However, 
Perry and Allen suggest using other surgical met-
hods like lateral stabilization with a periosteal strip 
and myocutaneous advancement flap to avoid of-
ten seen complication with Hughes flap (35).
The main limitation of our study is the small sam-
ple size. However, the TC flap is a well known 
and frequently used procedure, thus we aimed to 
show a broad presentation of benefits and down-
sizes of this procedure and compare it to different 
techniques. Additionally, we presented literature 
evidence of avoiding possible complications and 
managing adverse effects. 
In conclusion, Hughes flaps provide multiple 
benefits in the reconstruction of large defects 
occupying more than 70% of lower eyelid loss, 
especially when poor wound healing is expected 
or when local advancement flaps do not provide 
tension-free reconstruction but with contrain-
dication for specific patient groups. The rate of 
complications and side effects is low and ma-
nageable, whereas additional therapy is usually 
observational or symptomatic.
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