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PURPOSE

METHODS

RESULTS

CONCLUSIONS

To describe the incidence and clinical characteristics of upper and lower eyelid retraction
in children.

"The medical records of all pediatric patients (<19 years of age) diagnosed with upper and/
or lower eyelid retraction from January 1, 1976, through December 31, 2010, were retro-
spectively reviewed.

A total of 85 patients were diagnosed during the 35-year period, of whom 15 were residents
of Olmsted County, Minnesota, yielding an annual age- and sex-adjusted annual incidence
of 1.38 per 100,000 persons (95% CI, 0.70-2.05), or 1 in 72,463. Upper eyelid retraction
was documented in 38 patients (45%; 24 unilateral and 14 bilateral); lower, in 25 29%;
12 unilateral and 13 bilateral); and both upper and lower in 18 (21%; 3 unilateral and 15
bilateral). It was not recorded in 4 patients. The most common causes of eyelid retraction
were thyroid eye disease (48 [56%]), primary congenital eyelid retraction (11 [13%]), and
trauma (9 [11%]). Although there were no cases of visual impairment secondary to eyelid
retraction, tearing, ocular surface irritation, and photophobia were noted in 38 patients
(45%). Nineteen patients (22 %) underwent surgical eyelid correction.

Pediatric eyelid retraction is relatively rare, occurring in approximately 1 in 72,000. The
leading causes of childhood eyelid retraction in this cohort were thyroid eye disease, pri-
mary congenital eyelid retraction, and trauma. No visual disturbances due to eyelid
retraction were noted, and approximately 1 in 5 patients required corrective eyelid
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surgery.

yelid retraction, a vertically larger-than-normal

opening of the eyelid, is relatively rare in children

compared to adults. Etiologies of pediatric eyelid
retraction include congenital aberrant innervation of the
oculomotor nerve, trauma, thyroid eye disease (I'ED), hy-
drocephalus (the setting sun sign), dorsal midbrain syn-
drome (Collier sign), shallow orbits, and other rare
causes.'” The differential diagnosis and classification of
eyelid retraction for both adults and children was
reported by Bartley in 1995." To our knowledge, however,
there are no population-based studies on the clinical char-
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acteristics and etiology of childhood eyelid retraction. The
purpose of the present study is to describe the incidence,
clinical features, and management of childhood eyelid
retraction diagnosed over a 35-year period in patients
<19 years of age.

Subjects and Methods

This study was approved by the Institutional Review Board at
Mayo Clinic and Olmsted Medical Group, complied with the
US Health Insurance Portability and Accessibility Act of 1996,
and adhered to the tenants of the Declaration of Helsinki. The
medical records of all patients <19 years of age diagnosed as hav-
ing eyelid retraction from January 1, 1976, through December 31,
2010, were retrospectively reviewed. Potential cases were identi-
fied using the Rochester Epidemiology Project, a medical records
linkage database designed to facilitate population-based studies in
Olmsted County, Minnesota.”” The population of Olmsted
County (124,277 in 2000) is relatively isolated from other urban
regions, and nearly all medical care is provided to residents by
Mayo Clinic or Olmsted Medical Group and affiliated hospitals.

The medical records of all potential patients were diagnosed
and reviewed by an ophthalmologist (BGM). Eyelid retraction
was considered present if the sclera was visible above or below
the superior corneal limbus or inferior corneal limbus, respec-
tively. Patients were considered to have a congenital form of
eyelid retraction if treatment was sought from a physician within
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FIG 1. Age at diagnosis of pediatric eyelid retraction by sex (January
1, 1976, to December 31, 2010).

the first few months of life unless an acquired cause was specif-
ically noted in the record. Late-presenting cases were deemed
congenital if symptoms were observed within the first few months
of life and were verified by a photograph or parental history.

To determine the incidence of eyelid retraction in children in
Olmsted County, annual age- and sex-adjusted incidence rates
were derived using the age- and sex-specific population figures
for Olmsted County from the United States census. The 95%
confidence intervals were calculated using assumptions based on
the Poisson distribution.

Results

A total of 85 new cases of pediatric eyelid retraction were
diagnosed during the 35-year period. The median age of
diagnosis was 13.5 years (range, 1 day to 18.9 years), and
53 patients (62%) were female (Figure 1). Fifteen of the
85 patients resided in Olmsted County at the time of their
diagnosis, yielding an annual age- and sex-adjusted annual
incidence of 1.38 per 100,000 persons (95% CI, 0.70-2.05),
or 1 in 72,463 patients <19 years of age. Upper eyelid
retraction was documented in 38 patients (45%); lower,
in 25 (29%); and both upper and lower, in 18 (21%). Of
the 38 cases of upper eyelid retraction, 24 (63 %) were uni-
lateral; 14 (37%), bilateral. Thirteen patients (52%) with
lower eyelid retraction were bilateral. Of the 18 cases
with both upper and lower eyelid retraction, 15 (83%)
had bilateral involvement (Table 1).

The most prevalent etiologies included TED in 48 pa-
tients (56%), primary congenital eyelid retraction in 11 pa-
tients (13%), and facial trauma in 9 patients (11%), as
shown in Table 1. Of the 15 patients residing in Olmsted
County, 6 had TED, 5 had primary congenital eyelid
retraction, 2 had a history of trauma, and 1 each had cranio-
synostosis and cicatricial eyelid retraction following
congenital ptosis repair. Six (40%) of the 15 patients had
bilateral involvement, 7 involved the left eye only, and
the remaining 2 involved the right eye only.

Of the 85 patients, 38 (45%) presented with clinical
signs, including ocular surface irritation in 22, tearing in
19, photophobia in 12, and diplopia in 3 at the time of their
diagnosis. Documented ocular abnormalities such as lid
lag, enophthalmos, proptosis, ectropion, and exposure

keratitis were noted in 48 patients (56%); 21 (25%) were
also noted to have clinically significant lagophthalmos.
Three patients were reported to have amblyopia due to
congenital ptosis (2) or refractive error (1). Other than
the 11 cases of primary congenital eyelid retraction, 1 of
the 3 patients with craniosynostosis had congenital eyelid
retraction within 2 months of life. The remaining 73 cases
were acquired eyelid retraction. There were no congenital
cases of Graves orbitopathy in this study.

During a mean follow-up of 5.72 years (range, 1 month
to 31 years), 63 of the 85 patients were managed conserva-
tively, with topical lubrication when warranted, and 19 pa-
tients (22 %) were managed surgically, through a variety of
eyelid corrective procedures. The remaining 3 patients
(3.5%) experienced improvement of eyelid position after
orbital decompression for TED. All patients who under-
went eyelid surgery experienced clinical improvement
with the exceptions of 2 patients, whose condition re-
mained unchanged. One of these patients had retraction
caused by trauma; the other had linear scleroderma with
hemifacial atrophy. None of the 85 patients were docu-
mented to have visual impairment secondary to eyelid
retraction during the follow-up period.

Discussion

This study describes the incidence and clinical features of
eyelid retraction from a large cohort of pediatric patients.
Childhood eyelid retraction occurred in 1 in 72,463 indi-
viduals younger than 19 years in Olmsted County. The ma-
jority of cases were bilateral upper eyelid retraction in
females occurring in the second decade of life. Four out
of 5 children in this study had one of three diagnoses:
TED, primary congenital eyelid retraction, or trauma.
Rare forms of eyelid retraction comprised the remaining
20% of patients. Surgical intervention was required in a
minority (22%) of patients.

TED was the most prevalent subtype of eyelid retraction
among children in this study, comprising 56% of all cases,
of which 3 of 4 were females. This predominance of fe-
males with TED has been reported to range from 75%
to 79%,"" although prior studies did not specifically
refer to eyelid retraction. Figure 1 shows the study patients’
sex by age at diagnosis, including a predominance of fe-
males presenting with TED in the second decade of life.

Traumatic eyelid retraction most commonly occurred
among boys during the teenage years. The preponderance
of both endocrinological (41/48 [85%]) and traumatic (7/9
[66%]) causes of eyelid retraction in the second decade of
life is likely due to the onset of pubescence with hormonal
changes and increased risk-taking behaviors, respectively.

Primary congenital eyelid retraction occurred more
commonly among boys, usually in the first several months
of life. Stout” also reported a majority of males (4 of 5 chil-
dren) with congenital eyelid retraction after excluding un-
derlying causes. It is unknown whether this apparent male
predominance is real or not, given the relatively
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Table 1. Etiology and demographics of 85 patients <19 years of age diagnosed with pediatric eyelid retraction in Olmsted County, Minnesota,

1976-2010
Laterality Eyelid involvement
Sex Upper & lower

Etiology M/F Right Left Bilateral Upper U/B Lower U/B U/B
Thyroid (n = 48)* 12/36 4 10 34 11/9 1/11 2/10
Primary congenital (n = 11) 8/3 5 3 3 712 — 11
Trauma (n = 9) 5/4 4 5 — 3/0 6/0 —
Orbital tumor (n = 4) 1/3 1 2 1 — 3/0 0
Cicatricial (n = 2) 0/2 1 1 — 2/0 — —
Craniosynostosis (n = 3) 21 — — 3 — 0N 0/2
Chiari 1l with hydrocephalus (n = 3) 21 — 1 2 172 — —
Linear scleroderma with hemifacial atrophy (n = 1) 0N — 1 — — — 0N
CN 4,6, 7 palsy (n = 1) 0N 1 — — — 1/0 —
Hydrocephalus/intraventricular hemorrhage (n = 1) 1/0 — — 1 0N — —
Treacher collins syndrome (n = 1) 1/0 1 — — — 1/0 —
Idiopathic (n = 1) 0N — — 1 — 0N —
Total = 85 32/53 17 23 45 24/14 12/13 315

B, bilateral; CN, cranial nerve; U, unilateral.

20f 48 thyroid cases, 4 patients were reported to have bilateral eyelid retraction without upper versus lower eyelid involvement specified.

uncommon occurrence and infrequent systemic evaluation
of newborns with eyelid retraction. The largest cohort to
date was reported by Collins and collagues” and included
22 patients with primary congenital eyelid retraction; how-
ever, no information was provided regarding the gender of
these children. The authors” described anterior extension
of the levator muscle fibers during biopsy and histologic
studies confirmed normal-appearing striated levator mus-
cle fibers. Case reports of primary congenital eyelid retrac-
tion by Ballen and Rochkopf'’ and Leone and Lewis''
describe pathologic thickening of the lateral and medial
horns of the levator aponeurosis, but with grossly normal
levator function. Mee and McNab'” published 2 cases of
congenital lower eyelid retraction due to a tight inferior
rectus muscle, a potential variant of ocular fibrosis syn-
drome. Nevertheless, there is no known definite cause for
congenital upper or lower eyelid retraction.

TED is rare in children compared to adults.””'* In
adults, eyelid retraction is reported to be the most
common clinical sign of Graves ophthalmopathy,
observed in 38% to 75% of patients.'’"'® Similarly, eyelid
retraction in children is also strongly linked to TED, as
demonstrated in this study. The prevalence of eyelid
retraction among children with TED has ranged from
83% to 91% in prior reports with relatively small
populations.”!” The occurrence of eyelid retraction in
children without aberrant regeneration, particularly in
the second decade of life, should prompt an investigation
for thyroid dysfunction.

Disease laterality is suggestive but not pathognomonic
with respect to underlying etiology. TED, for example,
generally involves both eyes but presented unilaterally in
29% of TED cases in this study. Eyelid retraction due to
trauma occurred unilaterally and primary congenital eyelid
retraction showed no predilection, equally occurring on
the right side, the left side, or in both eyes. In acquired uni-
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lateral or bilateral eyelid retraction without a known etiol-
ogy, further evaluation should be performed including
thyroid studies. Additional features that warrant neuroi-
maging include levator synkinesis suggestive of an oculo-
motor nerve palsy, proptosis, ophthalmoplegia, and
new-onset unilateral eyelid retraction.

Symptomatic medical therapy and surgical intervention
were employed in less than half of the patients managed in
this series. Symptoms of corneal exposure were observed in
approximately 2 of 5 patients and were generally managed
medically. Additional ocular abnormalities, such as proptosis
and lid lag, primarily associated with TED, were thought to
have contributed to the increased prevalence of symptoms.
Surgical intervention, occurring in 1 in 5 children in this
study, resulted in improvement of the eyelid malposition in
nearly all patients. Indications for surgical management
included severe exposure keratopathy, incomplete lid
closure, visually threatening symptoms, chronically stable
retraction, and undesirable lid height asymmetry.”'®"”
Other investigators have detailed the advantages and
disadvantages of the various surgical approaches to upper
eyelid retraction, including mullerectomy, spacer grafts,
levator recession, modified full-thickness anterior blepharot-
omy, and tarsorrhaphy.”'**

There are several limitations to the results of this study.
Its retrospective design is limited by incomplete data and
uneven follow-up. Additionally, although all patients
were diagnosed or reviewed by an ophthalmologist, some
cases may have been initially evaluated by a non-ophthal-
mologist and potentially excluded from the study, thereby
underestimating the true incidence of the condition in this
population. Other, more mild, forms of retraction may
have gone unnoticed and avoided the study altogether.
Although Olmsted County is relatively isolated, some res-
idents with eyelid retraction may have sought care outside
the region, potentially resulting in underestimation of the
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incidence. However, this is the only known population-
based report on pediatric eyelid retraction, finding that
thyroid disease, primary congenital eyelid retraction, and
trauma were the most prevalent etiologies.

Acknowledgments

We acknowledge David O. Hodge, MS, and the department of Health
Sciences Research, Mayo Clinic, in Facksonville, Florida, for assistance
with the statistical analysis.

References

1. Bartley GB. The differential diagnosis and classification of eyelid
retraction. Ophthalmology 1996;103:168-76.

2. Stout AU, Borchert M. Etiology of eyelid retraction in children: a
retrospective study. ] Pediatr Ophthalmol Strabismus 1993;30:96-9.

3. Katowitz WR, Katowitz JA. Congenital and developmental eyelid ab-
normalities. Plast Reconstr Surg 2009;124:93e-105e.

4. Rocca WA, Yawn BP, St Sauver JL., Grossardt BR, Melton LJ 3rd.
History of the Rochester Epidemiology Project: half a century of
medical records linkage in a US population. Mayo Clin Proc 2012;
87:1202-13.

5. St Sauver JL., Grossardt BR, Leibson CL, Yawn BP, Melton L] 3rd,
Rocca WA. Generalizability of epidemiological findings and public
health decisions: an illustration from the Rochester Epidemiology
Project. Mayo Clin Proc 2012;87:151-60.

6. Griiters A. Ocular manifestations in children and adolescents with thyro-
toxicosis. Exp Clin Endocrinol Diabetes 1999;107(Suppl 5):S172-4.

7. Durairaj VD, Bartley GB, Garrity JA. Clinical features and treatment
of graves ophthalmopathy in pediatric patients. Ophthal Plast Re-
constr Surg 2006;22:7-12.

8. Perros P, Crombie AL, Matthews JN, Kendall-Taylor P. Age and
gender influence the severity of thyroid-associated ophthalmopathy:
a study of 101 patients attending a combined thyroid-eye clinic.
Clin Endocrinol (Oxf) 1993;38:367-72.

9. Collin JR, Allen L, Castronuovo S. Congenital eyelid retraction. Br J
Ophthalmol 1990;74:542-4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ballen PH, Rochkopf L. Congenital retraction of the upper lid.
Ophthalmic Surg 1987;18:689-90.

Leone CR Jr, Lewis R. Congenital upper eyelid retraction. | Pediatr
Ophthalmol 1976;13:350-52.

Mee JJ, McNab AA. Congenital retraction of the lower eyelid. Oph-
thal Plast Reconstr Surg 2002;18:75-8.

Bram I. Exophthalmic goiter in children: comments based upon
128 cases in patients of 12 and under. Arch Pediatr 1937;54:
419-24.

Bartley GB, Fatourechi V, Kadrmas EF, et al. Chronology of Graves’
ophthalmopathy in an incidence cohort. Am J Ophthalmol 1996;121:
426-34.

Bartley GB, Fatourechi V, Kadrmas EF, et al. Clinical features of
Graves’ ophthalmopathy in an incidence cohort. Am J Ophthalmol
1996;121:284-90.

Gaddipati RV, Meyer DR. Eyelid retraction, lid lag, la-
gophthlamos, and von Graefe’s sign quantifying the eyelid
features of Graves’ ophthalmopathy. Ophthalmology 2008;
115:1083-8.

Eha], Pitz S, Pohlenz J. Clinical features of pediatric Graves’ orbitop-
athy. Int Ophthalmol 2010;30:717-21.

Murillo-Correa CE, Jaimes M, Martin F, Vargas-Ortega J, Nava-
Castaneda A. Unilateral congenital fibrosis of the extraocular muscles
with lid retraction: surgical treatment with a silicon plate on the
orbital floor. Strabismus 2011;19:12-16.

Foster JA, Katowitz JA. Developmental eyelid abnormalities. In:
Katowitz JA, ed. Pediatric Oculoplastic Surgery. New York: Springer;
2002.

Elner VM, Hassan AS, Freuh BR. Graded full-thickness anterior ble-
pharotomy for upper eyelid retraction. Arch Ophthalmol 2004;122:
55-60.

Demirci H, Hassan AS, Reck SD, Frueh BR, Elner VM. Graded full-
thickness anterior blepharotomy for correction of upper eyelid retrac-
tion not associated with thyroid eye disease. Ophthalmic Plast
Reconstr Surg 2007;23:39-45.

Stewart KJ, Griepentrog GJ, Lucarelli MJ. Modified full-thickness
anterior blepharotomy for upper eyelid retraction in children.
J AAPOS 2013;17:223-4.

Journal of AAPOS


http://refhub.elsevier.com/S1091-8531(19)30134-X/sref1
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref1
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref2
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref2
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref3
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref3
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref4
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref4
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref4
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref4
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref5
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref5
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref5
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref5
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref6
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref6
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref6
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref7
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref7
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref7
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref8
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref8
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref8
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref8
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref9
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref9
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref10
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref10
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref11
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref11
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref12
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref12
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref13
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref13
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref13
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref14
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref14
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref14
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref15
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref15
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref15
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref16
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref16
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref16
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref16
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref17
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref17
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref18
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref18
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref18
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref18
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref18
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref19
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref19
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref19
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref20
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref20
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref20
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref21
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref21
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref21
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref21
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref22
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref22
http://refhub.elsevier.com/S1091-8531(19)30134-X/sref22

	Incidence and clinical characteristics of pediatric eyelid retraction
	Subjects and Methods
	Results
	Discussion
	Acknowledgments
	References


