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Abstract
● AIM: To report on the clinical features, surgical outcomes 
and gene mutation analysis of three ectodermal dysplasia 
probands with ocular diseases. 
● METHODS: A case-note review of three unrelated probands 
diagnosing with ectodermal dysplasia with ocular diseases 
was undertaken. Patient clinical features and the outcomes 
of surgery were analysed. The suspected pathogenic genes 
were analysed by whole exome sequencing from patients with 
ectodermal dysplasia and Sanger sequencing from family 
members.
● RESULTS: The ocular clinical features of ectodermal 
dysplasia with ocular diseases mainly include eyelid 
ectropion, lagophthalmos and absence of lacrimal punctum. 
All the probands underwent surgeries of full-thickness free 
skin flap grafting to correct ectropion. They achieved good 
recovery, and there were no obvious complications during 
the follow-up. The gene sequencing results did not show any 
meaningful genetic mutations.
● CONCLUSION: Lid ectropion is one of the key clinical 
traits of ectodermal dysplasia with ocular diseases. Ectropion 
correction with full-thickness free skin flap grafting is an 
effective procedure to correct ectropion for ectodermal 
dysplasia patients with ichthyosis-like tissue. The suspected 
pathogenic genes of ectodermal dysplasia with ectropion 
should be further verified or confirmed by large samples of 
the family.
● KEYWORDS: ectodermal dysplasia; ectropion; full-
thickness skin graft; whole-exome sequencing
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INTRODUCTION

E ctodermal dysplasias (EDs) are a group of heterogeneous, 
diffuse congenital genetic disorders characterized by 

effects on the development and/or homeostasis of two or 
more ectodermal derivatives, including hair, teeth, nails, 
and certain glands[1]. The estimated incidence of ED is 
approximately 1/10 000[2]. The well-known clinical-based 
classification of ED proposed by Freire-Maia[3] lies in the 
occurrence of classical alterations in hair, teeth, nails, and 
sweat glands. The combination of at least two alterations 
gives rise to 11 subgroups within a single set named Group 
A. ED is also characterized by the occurrence of one classical 
sign plus another ectodermal defect constituting Group B[4]. 
To date, more than 200 types of EDs have been described[5-6]. 
With overlapping clinical manifestations and heterogeneous 
gene expression, it is difficult to make a comprehensive 
classification. 
The ectoderm plays an important role in the growth and 
development of the eye. Neuroectoderm, epidermal ectoderm 
and neural crest cells are involved in the development of the 
eyelid epithelium, meibomian gland, corneal epithelium, lens, 
ciliary epithelium, iris, and retinal pigment epithelium[7]. ED 
is often accompanied by some ocular abnormalities, such as 
EEC syndrome (ectrodactyly, ectodermal dysplasia and cleft 
lip/palate syndrome, characterized by ectrodactyly, ectodermal 
dysplasia with severe keratitis, lacrimal duct deformities, 
absence of meibomian gland and blepharophimosis, and cleft 
lip/palate, OMIM: 129900)[8], ankyloblepharon, ectodermal defects 
and cleft lip/palate (AEC) syndrome (OMIM:106260)[9], ectodermal 
dysplasia, ectrodactyly, and macular dystrophy (EEM) 
syndrome (OMIM 225280)[10] and keratitis, ichthyosis, and 
deafness (KID) syndrome (OMIM 242150)[11]. It is reported 
that ED could be accompanied by strabismus[6], infantile 
bilateral glaucoma[12], choroideremia[13], retinal detachment[14], 
subretinal fibrosis and uveitis syndrome[15]. And these ED with 
ocular diseases are occasional case reports. Besides, some 
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ocular signs can cause secondary ocular diseases. ED could 
accompanied by limbal stem cell deficiency, meibomian gland 
abnormalities and lacrimal duct obstruction[16], which can lead 
to dry eye, corneal vascularization, lipid deficiency, tear film 
instability and other ophthalmopathies[17]. The cornea is easy to 
get infected, resulting in severe corneal ulcers and even corneal 
perforation if there is no comprehensive care. Referencing 
to literature, there are few reports and studies about ED with 
ectropion. Only one report about surgery for ED with ectropion 
has been published[18]. The challenges faced by researchers 
are as follows: first, ED is rare and there is little information 
about the characteristics of ED with ocular diseases. Second, 
the treatment of ED with ocular diseases is personalized and 
long-term observation of treatment effects is insufficient. Thus, 
this study reviewed cases and presented the clinical features, 
surgical outcomes and gene mutation analysis of three rare 
Chinese hypohidrotic ED probands with ocular diseases, which 
aims to increase knowledge of ED with ocular diseases. At the 
same time, this report provides a reference for the diagnosis, 
treatment, and research of ED with ocular diseases and might 
have a promoted influence on ED typing. 
SUBJECTS AND METHODS
Ethical Approval  The study was performed in accordance 
with the tenets of the Declaration of Helsinki. Approval from 
the Ethics Committee of Eye Hospital of Wenzhou Medical 
University was obtained (approval number: 2020-178-K-161). 
Written informed consents were obtained from proband 2, 
proband 3 and proband 1’s daughter. These informed consents 
are on file. 
Clinical data of 3 probands diagnosed with ED at Eye Hospital 
of Wenzhou Medical University between December 2017 and 
January 2019 were collected. 
Detailed medical histories of the 3 probands were recorded. 
Peripheral venous blood was taken from 3 probands and 
their family members, and deoxyribonucleic acid (DNA) was 
extracted. Whole exome sequencing (WES) was conducted 
by the Beijing iGeneTech Institute (BII, China) using DNA 
from patients to identify potential pathogenic mutations. The 
authors filtered all the nonsynonymous single nucleotide 
polymorphisms (SNPs; synonymous, missense, nonsense, 
and splicing mutations) and inDels (short coding insertions or 
deletions) based on a minor allele frequency (MAF) ≤0.01, in 
1000 Genomes, Exome Aggregation Consortium (ExAC) and 
Genome Aggregation database. Variants that are not at exonic 
or splicing gene regions were removed. 
Then according to the database of all the genes linked to ED 
and ocular diseases which had been published previously, and 
deleterious result in functional prediction website as Sorting 
Intolerant From Tolerant (SIFT) and PolyPhen‐2 program, the 
known variants (present in databases of normal people) and the 

non-deleterious ones were removed. In this way, the number 
of candidate genes was reduced to nine (FGFR3, FGFR4, 
BMP2K, FASN, DSP, NFKBIA, WDR33, WDR34 and RAD21) 
in proband 1; sixteen (NBPF, GDF7, LTBP1, CHRD, FGFR3, 
FGFR4, BMP6, PKP3, E2F4, CDH2, MAPK1, TGFB1I1, 
WDR35, RAD21, EXT1, HOXC13) in proband 2; two (USH2A 
and ALOX15B) in proband 3. These candidate pathogenic 
variants were amplified with polymerase chain reaction (PCR), 
and the PCR products were directly compared among the 
probands and their family members using Sanger sequencing. 
All the probands underwent surgery for free skin flap 
transplantation to correct ectropion. All surgeries were 
completed by one experienced surgeon. The surgical 
procedures were similar for both the upper and lower eyelids. 
After general anaesthesia, parallel incisions on the upper and 
lower lids were marked 3 mm away from the eyelid margin 
from the medial to the lateral cantus by methylene blue. After 
the eyelid was infiltrated with 1 to 2 mL of 2% lidocaine with 
1:100 000 epinephrine, the incision was made meticulously 
along the marked line with a No.11 blade (Figure 1A). 
Westcott scissors were used to dissect the adhesive tissue until 
the eyelid margin was returned to its normal position without 
lagophthalmos (Figure 1B). Then, the anterior lamellar defects 
of the upper and lower eyelids were measured (Figure 1C). A 
full-thickness free graft was harvested from the preferred donor 
site, including the groin, abdomen and upper arm (Figure 
1D). The graft was first thinned by trimming subcutaneous fat 
using Westcott scissors, followed by further trimming to match 
the exact shape of the recipient site. The overlying eyelid 
skin and grafting skin were sutured with interrupted 5-0 silk 
sutures carefully (Figure 1E). The skin graft was perforated 
to allow drainage and was then compressed by pressure 
pads for at least 7d (Figure 1F). Proband 2 only underwent 
bilateral upper eyelid surgery because the position of their 
lower eyelid ectropion did not meet the requirements of the 
operation, and proband 3 only received left eye surgery due to 
monophthalmia. According to the ichthyosis-like skin changes 
of these 3 patients, the surgeon chose relatively normal skin 
to transplant, which included the skin of the groin, abdomen 
and upper arm. Proband 3 was treated with bilateral nasal 
dacryocystorhinostomy under nasal endoscopy after ectropion 
surgery because of her chronic dacryocystitis in both eyes. All 
probands were followed up for at least one year to evaluate the 
results of the surgeries.
RESULTS
Clinical Features  Proband 1 is an elderly patient with 
the chief complaint of binocular red eyes with tears since 
childhood and bad vision in the right eye for 2mo. Her best-
corrected visual acuity (BCVA) was light perception (LP) 
on the right and 0.6 on the left with the Snellen chart. The 
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intraocular pressure was normal in both eyes. Proband 1 
presented with severe upper and lower eyelid ectropion with 
lagophthalmos, absence of lacrimal punctum, deformity of 
the inner canthus, epithelialization of conjunctiva with severe 
hyperaemia and oedema, positive staining of the corneal 
surface with fluorescein and break-up time (BUT) <5s in 
both eyes. The fundus cannot be observed in the right eye 
and was essentially normal in the left eye. Bulbar conjunctiva 
hyperaemia and a 6×6-mm2 white infiltration lesion were 
observed in the right eye. The lower half of the cornea and 
conjunctiva formed a symblepharon, and lenticular opacity 
was observed in the left eye (Figure 2).
Regarding systemic manifestations, proband 1 was unable 
to sweat normally at birth and often had uncontrollably 
high fever in infancy. In the hot summer, her face sweated 
slightly, accompanied by a red face and a high face skin 
temperature. Her elder brother died of refractory high fever 
in infancy. Her teeth were absent (anodontia), malformed 
or sparse (hypodontia) since childhood and were widely 
spaced and discoloured due to lack of enamel. Only three 
teeth had been retained; the others were dentures. There was 
no normal hair covering her whole body. Proband 1 had no 
armpit hair or pubic hair; she only had eyebrows, eyelashes 

and a small amount of scalp hair. The only remaining scalp 
hair was sparse (hypotrichosis), fine, lightly pigmented, dry, 
brittle and abnormal in texture. Her fingernails featured black 
keratinization, and her toenails were thick, abnormally shaped, 
discoloured and lamellar. Her skin was severely dry and tight 
with thickening and flaking at birth, consistent with classical 
ichthyosis-like changes, such as keratinization, xeroderma, 
adiaphoresis, hyperkeratosis and desquamating. Her skin 
dryness was usually worse and might itch or crack in winter 
months and dry climates. In addition, the patient also had 
dysplastic ears, and the upper lip was slightly everted.
Proband 2 is a middle-aged patient with the chief complaint 
of binocular red eyes with tears and poor vision for more 
than 20y. Her BCVA was 0.16 on the right and 0.6 on the 
left with the Snellen chart. The intraocular pressure was 
normal in both eyes. Proband 2 presented with severe upper 
and lower eyelid ectropion with lagophthalmos, absence of 
lacrimal punctum, conjunctiva with hyperaemia and oedema, 
the corneal surface stained positive with fluorescein, and 
BUT<5s in both eyes. The fundus and lens were essentially 
normal in both eyes.
Regarding systemic manifestations, proband 2 had sweat 
gland manifestations similar to those of proband 1. Her teeth 

Figure 1 Surgical procedure and pre- and postoperative ocular surface comparison of proband 1  Ectropion correction with inguinal full-
thickness free skin flap grafting. A: The incisions were made; B: The eyelid margin was reset to its normal position; C: The anterior lamellar 
defects of the eyelids were measured; D, E: A full-thickness-free graft was excised and sutured to cover the eyelid defect area; F: Pressure 
pads were placed over the grafts. G: Pre-op. state of proband 1’s right eye: a 6×6-mm2 white infiltration lesion on the cornea; H: Pre-op. state 
of proband 1’s right eye: corneal opacity, hyperaemia and oedema of the conjunctiva; I: The ocular surface of proband 1’s right eye, 13mo 
postoperatively.
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were essentially normal. There was no normal hair covering 
her whole body. In addition, proband 2 lacked eyebrows and 
eyelashes, though her scalp hair texture was normal. Her 
fingernails and toenails were abnormally shaped. She had skin 
pigmentation of the limbs, and other skin changes were similar 
to those of proband 1. Her face and hand skin were artificially 
smooth and lacked scales due to personal nursing. In addition, 

proband 2 also had finger joint contracture, dysplastic ears and 
frontal bossing (Figure 3).
Proband 3 is an elderly patient with the chief complaint of bad 
eye vision of the left eye for more than 10y. Her BCVA was 
non-light perception on the right and counting fingers (CF) 
on the left. The intraocular pressure was normal in the left 
eye. Proband 3 had congenital atrophy of the right eye, which 

Figure 2 Systemic and ocular manifestations of proband 1 A: Hypodontia; B: Dysplastic ear; C: Atrichia; D: Ichthyosis-like skin and a lack 
of armpit hair; E: Finger contracture and fingernail malformation; F: Toenail malformations; G: Ichthyosis-like skin of the back; H: Preoperative 
state of eyes open, lids ectropion; I: Preoperative state of the left eye: lower half of the cornea and conjunctiva form a symblepharon.

Figure 3 Systemic and ocular manifestations of proband 2  A: Normal teeth; B: Proband 2 lacked eyebrows, though her scalp hair texture was 
normal. And she has frontal bossing; C: Dyslastic ear; D: Finger joint contracture; E: Lack of armpit hair; F: Ichthyosis-like skin of arm; G: Her 
toenails were abnormally shaped; H: Preoperative state of eyes open, lids ectropion. Her face was artificially smooth and lacked scales due to 
personal nursing; I: Absence of meibomian gland.
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was consistent with the B-scan ultrasonography results. She 
presented with severe upper and lower eyelid ectropion with 
lagophthalmos, absence of lacrimal punctum, conjunctiva with 
hyperaemia and oedema, a 1.5-mm-diameter central corneal 
nebula, the corneal surface stained positive with fluorescein 
and BUT<5s and lenticular opacity in the left eye. The fundus 
was essentially normal in the left eye.
Regarding systemic manifestations, proband 3 had sweat 
gland manifestations similar to those of proband 1. Her teeth 
were essentially normal. There was no normal hair covering 
her whole body. The scalp hair was essentially normal. Her 
fingernails and toenails were abnormally shaped, and some 
were blackened. Her skin was similar to proband 1, but her 
skin change was milder. In addition, proband 3 also had finger 
joint contracture, dysplastic ears and hearing impairment 
(Figure 4). 
Table 1 shows the clinical data and systematic symptoms of 
the 3 probands. Table 2 summarizes the pre- and postoperative 
comparisons of ocular abnormalities of the 3 probands.
Gene Sequencing  There were no pathogenic gene mutations 
found in the three families. Proband 2 and her mother had 
the same heterozygous mutation in the HOXC13 (c.871C>T, 
p.R291.W; NM_017410.2; Figure 5). Considering the clinical 
manifestations, their phenotypes are inconsistent; therefore, 
the mutation cannot explain the clinical manifestations and 
is not the pathogenic gene locus. For genetic patterns, in 
these three families, only the generation of probands had 
symptoms according to family pedigree. Proband 1 was born 

to non-consanguineous parents. Her older brother and half-
sister presented similarly to her, but her elder brother died 
because of unknown high fever in childhood and her half-
sister died in childhood with unknown reasons. Proband 2 was 
born to consanguineous parents. Proband 3 was born to non-
consanguineous parents. Her two older brothers presented 
similarly to her, but they died in childhood for unknown 
reasons. Except affected individuals above, there was no 
family history of skin, teeth, nails, sweat glands and other 
abnormalities in these three families’ members.
In the generation of probands of the first and third families, 
both males and females were patients. It is inferred that the 
genetic pattern might be autosomal recessive inheritance based 
on Mendel’s laws of inheritance. When both the normal father 
and mother carry a gene that causes the disease, the child is 
homozygous for the recessive gene and appears to have the 
disease. In the second family, the parents of proband 2 had a 
consanguineous marriage, which may increase the incidence of 
recessive genetic diseases. It has been reported that the risk of 
having congenital malformations doubles when a child is born 
in consanguineous marriage. Therefore, the genetic model 
of proband 2 might be an individual mutation or autosomal 
recessive in this family, and parental consanguineous marriage 
increases the probability of the disease.
Surgery Outcomes  During the postoperative 1-year follow-
up period, the three probands all showed a good apposition in 
their eyelids (Figure 6). None of the grafts required removal or 
replacement. There were no graft complications of bleeding, 

Figure 4 Systemic and ocular manifestations of proband 3  A: Normal teeth; B: Ichthyosis-like skin of back; C: The scalp hair was essentially 
normal. Dyslastic ear; D: Lack of armpit hair; E, F: Finger joint contracture. Fingernail and toenail malformations; G: Preoperative state of eyes 
open, lids ectropion; H: Absence of lacrimal punctum, conjunctiva with hyperaemia and oedema, a 1.5-mm-diameter central corneal nebula; I: 
Proband 3 had congenital atrophy of the right eye, which was consistent with the B-scan ultrasonography result. 
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haematoma formation, graft infection, hypertrophy or failure, 
except for one acceptable postoperative mild skin pigmentation 
in proband 1. The edges of the wound recovered well without 
hypertrophic scars. The incisions of the donor sites healed well. 
Symptoms of dry eye, eye pain and weeping improved. The 
BCVA of proband 1 was improved from preoperative LP to 

postoperative 0.2 in the right eye. The BCVA of proband 3 was 
improved from preoperative CF to postoperative 0.05 in the 
left eye. For proband 1, the 6×6-mm2 white infiltration lesion 
on the cornea disappeared (Figure 1G-1I). For all probands, 
lagophthalmos, conjunctival hyperaemia and oedema, and 
fluorescence staining of the cornea were relieved.

Table 1 Clinical data and systematic symptoms of probands
Items Proband 1 Proband 2 Proband 3
Age (y) 66 29 69
Follow-up (mo) 13 12 14
Sex Female Female Female
Laterality Bilateral eyes Bilateral eyes Left eye
Eyelid ectropion Lower and upper lids Upper lids Lower and upper lids
Graft (donor) site Groin Abdomen Right upper arm
Complication Mild pigmentation on the transplant grafts None None
Anaesthesia General General General
Hypo- or anhidrosis + + +
Hypo-, oligo- or anodontia + - -
Hypo- or atrichia + + -
Body hairlessness + + +
Nails malformation + + +
Ichthyosis-like skin + + +
Dysplastic ear + - +
Finger joint contracture - + +
Hearing impairment - - +
Frontal bossing - + -

“+” represents that the proband had corresponding symptom and “-” represents she didn’t have it.

Table 2 Summaries and comparison of ocular abnormalities of probands

Ocular abnormalities
Proband 1 Proband 2 Proband 3

Pre- Post- Pre- Post- Pre- Post-
Eyelid ectropion + - + - + -
Lagophthalmos + - + + + -
Absence of eyelid + - + - + -
Absence of meibomian gland + + + + + +
Absence of lacrimal punctum + + + + + +
Canthus deformity + + - - - -
Conjunctival disease + + + - + -
Hyperaemia and oedema + - + - + -
Epithelialization + - - - - -
Keratopathy + - + - + -
Keratitis + - - - - -
Fluorescence stain + - + - + -
BUT<5s + - + - + -
Symblepharon + + - - - -
Cataract + + - - + +
Eyeball atrophy - - - - + +
BCVA (right) LP 0.2 0.16 0.16 NLP NLP
BCVA (left) 0.6 0.6 0.6 0.6 CF/1 m 0.05
Eye dryness + - + - + -
Weeping + - + - + -

BCVA: Best-corrected visual acuity; BUT: Break-up time; LP: Light perception; NLP: No light perception; CF: 
Counting fingers. “+” represents that the proband had corresponding symptom and “-” represents she didn’t have it.
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DISCUSSION
In this study, three rare cases of ED with ophthalmopathy 
were reported. Their ocular clinical features include congenital 
eyelid defects, severe ectropion, hypophasis, absence of 
meibomian glands, deformity of the lacrimal duct (absence of 
lacrimal puncta), conjunctival epithelialization, keratopathy, 
cataracts, congenital monocular eyeball atrophy, and scarcity 
or absence of eyebrows and eyelashes. Genetic heterogeneity 
and diverse clinical manifestations lead to complex and diverse 
classifications. ED nosology always requires additions and 
modifications due to the identification of new genes and 

genetic alterations over time[1]. According to the Freire-Maia 
classification, three probands in this study should be classified 
in Group A, which has 163 subtypes. This study supplements 
the above subgroup classification and indicates that ectropion, 
lagophthalmos and absence of lacrimal punctum should be 
observed as key clinical traits of ED with ocular abnormality. ED 
with severe ectropion is very rare. Through a review of the literature, 
one case of secondary monocular ectropion due to dysplasia of 
the eyelid was reported. After ectropion blepharoplasty surgery, 
the patient’s right lower eyelid returned to the normal position, and 
no ectropion recurred during the 10-month follow-up period[18].

Figure 5 Family pedigree of the 3 probands and Sanger sequences of proband 2 and her mother  Squares and circles represent males and 
females, respectively. The black symbol indicates the affected member, and the open symbols indicate the unaffected members. The patient above 
the arrow is the proband of this family. Sanger sequences of proband 2 and her mother, with the same mutation site on HOXC13, NM_017410.2, 
exon 2, c.871 C>T.

Figure 6 Surgical outcomes  A1-D1: Proband 1: pre- and postoperative state of eyes closure; A2-D2: Proband 2: pre- and postoperative state of 
eyes closure; A3-D3: Proband 3: pre- and postoperative state of eyes closure. Congenital atrophy of the right eye. 
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In this report, probands 1 and 3 were elderly women with 
cataracts. The researchers should not only consider age-
related cataracts but also note that the ectoderm is involved in 
lens development; therefore, it is likely that cataracts in these 
probands are more severe due to ED, which can be proven by 
the evaluation of more cases. In addition, there have been few 
studies that reported ED with symptoms of congenital eyeball 
atrophy showed in proband 3, which needs to be verified by 
more evidence. 
For treatment, the common prominent ocular abnormality of 
the three probands was severe ectropion. When the lid skin 
is too tight vertically to allow the lid margin to be pulled up 
against the globe[19], poor eyelid closure and the blinking could 
lead to corneal exposure, inadequate tear film distribution, 
and chronic ocular surface irritation[20]. Because of continued 
exposure, the palpebral conjunctiva frequently shows 
infiltrative and degenerative changes and may be considerably 
thickened[21]. Corneal damage arising from ectropion can be 
eased with moisturizers and artificial tears eye drop, while 
chronic inflammation can be eased medically with steroids 
and immunomodulators. As a result, surgery is needed to cure 
advanced ectropion by reconstructing the anterior lamellar 
defect of the eyelids.
The principles of treatment are to release the cicatrix and 
address the vertical deficiency of the anterior lamella by 
tailoring the graft to the individual patient[20,22]. The authors 
aim to enable the eyelids to close so that the ocular surface 
can be protected, and the appearance can be improved. These 
three probands had rare ED with classical ichthyosis-like skin 
changes, such as xeroderma, adiaphoresis, hyperkeratosis and 
desquamating. They lack healthy skin for transplantation, and 
there is a high possibility of contracture and poor healing of 
the grafting skin flap, which can easily lead to flap necrosis 
and recurrence of ectropion.
There are reports citing the use of autografts from the arm, ipsi- or 
contralateral eyelid[23], re-auricular or retro-auricular region, groin 
or penile foreskin in males[19], human-engineered skin, mucous 
membrane grafts and maternal skin grafts (which require 
human leukocyte antigen typing and carry the risk of graft 
rejection) for reconstructing the eyelid skin[24-25]. According to 
the patients’ skin condition, the surgeon should select relatively 
normal skin to repair eyelid defects. The results within the follow-
up period show that ectropion correction with full-thickness 
free skin flap transplantation is an effective procedure that 
restores the normal eyelid anatomical position and effectively 
relieves eye surface symptoms. Ectropion correction operations 
provide good ocular surface conditions for patients to undergo 
further ophthalmic surgery, such as cataract surgery and 
symblepharon separation. The authors will continue to observe 
the long-term recovery effect of these surgeries. 

For genetic analysis, the authors did not detect any meaningful 
gene mutation and cannot establish the correlation of this 
mutation with the clinical manifestations of the patients. 
Although the genetic mechanism of the disease in the three 
families could not be clarified in this study, the similarity in 
key clinical traits may suggest an involvement of a specific 
underlying functional pathway. Identifying these various 
relationships may also suggest directions for future research. 
This study can be used as a reference for future research if they 
are verified in larger sample families. 
Considering the rarity of ED, the study sample was small; 
therefore, it was difficult to obtain effective statistical results. 
Since there is no specialized grading scale for ectropion 
correction, the authors use related objective evaluation 
indicators for reference, such as the cornea, static asymmetry 
and dynamic and synkinesis (CADS) score[26]. The follow-
up duration could be longer to allow us to indicate the median 
time to recurrence. The genetic sequencing did not yield 
positive results, and the patients lacked molecular diagnoses. 
The underlying genetic abnormalities, molecular pathways 
and the correlation of gene mutation with the clinical 
manifestations of the patients need to be elucidated in large 
samples of the family.
In summary, ectropion, lagophthalmos and the absence 
of lacrimal punctum might be three important ocular 
manifestations of ED, and ectropion needs to be relieved 
by surgery promptly. According to one-year postoperative 
observations, full-thickness free skin flap grafting is an 
effective surgery to correct ectropion in ED patients with 
ichthyosis-like skin changes. Future studies with longer follow-
up periods are required to evaluate the long-term effectiveness 
of the functional and aesthetic outcomes in patients with ED. 
The suspected pathogenic genes of ED with ectropion should 
be further verified or confirmed by large samples of the family.
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