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Acquired blepharoptosis (ptosis) is the abnormal drooping of the
upper eyelid, potentially impairing vision and quality of life. While
surgical repair is generally effective, recurrence remains a
concern, influenced by patient factors, surgical technique, and
ocular comorbidities [1, 2]. Intraocular surgery is a known cause of
new-onset ptosis, due to factors like speculum use, bridle sutures,
anaesthetic toxicity, and eyelid traction [3, 4]. Despite advances in
surgical technique, the long-term effect of intraocular surgery on
previously repaired ptosis has not been well studied. If intraocular
surgery can induce ptosis in anatomically intact eyelids, it may
similarly compromise the integrity of prior repairs, increasing the
risk of recurrence and reoperation.

We conducted a retrospective cohort study using the TriNetX
research network (Supplement Material) [5]. Patients aged >50
years who underwent ptosis repair were included and grouped
into two cohorts: the Ptosis Repair with Intraocular Surgery
(PRIOS) cohort, comprising patients who subsequently underwent
their first intraocular surgery within 1 month to 10 years after
ptosis repair, and the Ptosis Repair Only (PRO) cohort, comprising
patients with no recorded intraocular surgery during the 10 years
after ptosis repair. Patients with neurologic, traumatic, or
congenital ptosis were excluded. The primary outcome was
reoperation for recurrent ptosis.

A total of 1602 patients were included in the PRIOS cohort, and
12,093 in the PRO cohort before matching. After 1:1 propensity
score matching, 1598 patients were retained in each group
(Table 1). The mean follow-up time was 597.1 days (SD, 227.5) in
the PRIOS cohort and 543.7 days (SD, 265.7) in the PRO cohort. At
2 years, reoperation for recurrent ptosis occurred in 38 vs. 16
patients, corresponding to incidence rates of 14.5 and 6.7 per
1000 person-years, respectively. The absolute risk of reoperation
was 2.4% in PRIOS compared with 1.0% in PRO (risk difference,
14%; 95% Cl, 0.5-2.3%; p=0.003). Kaplan-Meier analysis
demonstrated a significantly higher cumulative incidence of
reoperation in the PRIOS cohort, with early separation of the
curves (Fig. 1). The hazard ratio (HR) for reoperation was 2.16
(95% Cl, 1.21-3.88). The E-value was 3.74 for the HR and 1.70 for
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the lower bound. The association remained significant at 5 and 10
years, with reoperation rates of 12.3 vs. 6.3 and 11.0 vs. 7.0 per
1000 person-years in the PRIOS and PRO cohorts, respectively.
Hazard ratios were 1.98 (95% Cl, 1.27-3.10) at 5 years and 1.67
(95% Cl, 1.12-2.48) at 10 years, with corresponding E-values of
3.37 and 2.73. Kaplan-Meier curves for both timepoints are
presented in the Supplemental Material.

This multicentre retrospective cohort study found that intrao-
cular surgery following ptosis repair is associated with a
significantly increased risk of reoperation, with a sustained effect
at 2, 5, and 10 years. The observed twofold increase aligns with
prior evidence implicating intraocular surgery in ptosis repair
failure. A recent multivariate analysis identified intraocular
surgery as a potential risk factor for ptosis repair failure; however,
its findings were limited by low power and a broad failure
definition that included patient or physician dissatisfaction,
potentially capturing cosmetic dissatisfaction rather than clinically
significant recurrence requiring reoperation [2].

Kaplan—-Meier analysis showed higher cumulative reoperation
incidence in the PRIOS group, with earlier onset (~3 months vs
~6 months), supporting the hypothesis that intraocular surgery
may compromise repair durability. Despite the elevated relative
risk, the absolute reoperation rate remained low, underscoring
clinical relevance while warranting measured interpretation
during patient counselling.

Study limitations include the retrospective design, lack of
laterality data, and absence of surgical detail or procedure
stratification. Nonetheless, the study is strengthened by a large,
matched cohort, extended follow-up, and the use of reoperation
as a specific, objective outcome reflective of clinically significant
recurrence.

In conclusion, intraocular surgery following ptosis repair is
associated with a significantly increased risk of reoperation.
These findings support incorporating recurrence risk
into preoperative discussions and may inform surgical sequen-
cing in patients undergoing both eyelid and intraocular
procedures.

"Department of Ophthalmology, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel. 2These authors contributed

equally: Itay Nitzan, Tehila Shalmov. *email: itay.nitzan@mail.huji.ac.il

Received: 17 May 2025 Revised: 24 May 2025 Accepted: 10 June 2025

Published online: 16 June 2025

SPRINGER NATURE


www.nature.com/eye
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-025-03883-2&domain=pdf
http://orcid.org/0000-0001-6925-5157
http://orcid.org/0000-0003-0043-4354
https://doi.org/10.1038/s41433-025-03883-2
mailto:itay.nitzan@mail.huji.ac.il

I. Nitzan et al.

2315

0000
0000
€700
8500
9000
L10°0
€000

L10°0
9100
0100
8¢00
7100
§S0°0

€L00
7100

9400

L¢0'0
8100

00

ans

(90) oL
(9°0) oL
(€°6) 58
(€1) LT
(8'6) £SL
(97€) €55
(€'9) S8

(007) 61€
(8'6l) LLE
('0€) 981
(') LvL
(9'6S) €56

(§'2) ozl

(£°€) 65
(€°9) S8
(0Z8) OLEL

(9'7€) €SS
(S'%9) LE0L

ELFLTCL

(86SL =N) Odd

(90) 0L
(9°0) 0L
(€9) L0L
(1'7) €€
(9'6) ¥SL
(1's€) L9S
(€79) ¥8

(#'02) 9z€
(5'07) Lz€
(6'0€) €61
(0'S¥) 61L
(6'8S) tv6

(0°6) 7L

(6€) €9
(9°9) 06
(0'64) T9TL

(9°€€) L€S
(#'59) S0l

69F8LL

(86SL = N) soldd

DBuiydew ai103s Aysuadoid oy

5800
¥S0°0
L¥0'0
LEOO
€600
90€°0
9600

800
9600
961°0
€SL°0
€0C°0
€800

9000
6100

[4300]

€L00
[40]

0ce0

ans

(o) 1T
(€0) €
(€79) ¥¥9
(9'1) 061
(L°2) ¥98
(9'12) 19T
(€°€) sov

(z’£1) 180T
(8'91) €€0T
('22) 90LT
(S°2€) vESY
(0'6¥%) 96'S

(879) 818

(6'€) 69%
(1'9) veL
(9°£1) 88¢€6

(6°C€) LL6€
(S'€9) S£9L

¥'8 F '69

(€60°CL = N) O¥d

*S9DIAIDS SUD| 1DPIUOD PUE ‘JUSWUOIIAUD [BIDOS 0) Ple[aJ SWd|qoid ‘S9dURISWINDIID DIWOU0dd pue Buisnoy
01 paje|al swa|qo.d ‘@duapuadsp sul0dIU ‘SISPIOSIP [eIUSW J130Y2ASAUOU J9Y10 PUB WI0JO1BWOS ‘Pa1R|SI-55911S ‘DAI1RIDOSSIP ‘A19IXUe ‘BWO0IpUAs 943 AIp ‘sniieyds|q ‘sI9pIosip anssil 9A1129UU0D J1wa1sAs ‘AlIsago pue
1yBramiano ‘eiwsepidiiadAy ‘sniijlsw salaqelp g adAl ‘uoisuaniadAy (Aiewnd) [errussss ‘A1dIUYIS ‘adel ‘Xxas ‘xapul 1e abe :sdnsiisideleyd auleseq BUIMO||04 3Y) UO PIIDNPUOD sem (NSd) Bulydlew a103s Alsusdold,
"92UDJYIP UBSW PIZIPIEPURLS /S ‘UOISIADI Y1UD) ‘S9SBISIP JO UOIIRdYISSE[d |[euolleuIIul 0f-F))] ‘ABojoulwia) [einpadoid uaund [4)

(0) L
(9°0) oL
(t'9) €01
(L7 €€
(£'6) 951
(€'5€) 595
(€'9) S8

(#'07) LTE
(5'07) 62€
(0'L€) L6V
(0'S¥) LzL
(L'6S) 9v6

(0°6) 7L

(0v) ¥9
(9°5) 06
(0'64) s9z1

(S'€€) L€S
(S'59) 6101

69F8LL

(z0o9L = N) soldd

Buiydzew a10ds Ayisuadoid aloyeg

(%) ou ‘syusneq

097

657

JAE|
L¥8CLOl
0'LOH
CL'¥OH
9EN-0EW

8174-0t74
993

L3
§'8/3
oLl
¢-SElLe

6-8C0¢C
S-¥S0C
€-901L¢

VN

VN

VN

VN

apod
X39NM1/1d>/0L-adl

JUSWIUOIIAUD [BIDOS 0} Paje|dl SWwid|qoid

S9DUBISWNDIID DIWOU0dd pue Buisnoy 0} paje[as swa|qoid
95UapuAdaP SURODIN

S9DIAIDS SUST 1DRIUOD

siiueydalg

awoipuAs aka Aig

SI9PIOSIP dNSSI} SAIIDDUUOD JIWISAS

SI9pJosIp |eyusaw d1oydAsduou
1910 pue Wioj01ewos ‘pale[aI-ssails ‘DAIRIDOSSIP ‘A19IXuy

Aysaqo pue ybaMmIBAQ
snyljjdw sa1aqelp z adA|
payadsun ‘eiwaepidijiadAH
uoisusuadAy (A1ewnd) [enusssy
ouie Jo djuedsiH
JSTRIIVIVRE
uelsy
uedUBWY UedLY 10 doe|g
SUYM
aoey
ETEN
dlewsa
PCIS
sieak ‘(QS) uesw ‘xapuj e by

JnssPRIRYD

‘Buiydlew 2103s Ausuadoid Jaye pue 210429 (OYd) duoje Jiedas sisoyd *sA (SOIYd) A196.ans Jejndoenul yum Jiedal sisoyd bujobiapun syusned jo sonsiseIRYD SUldseg  °| 3|qel

SPRINGER NATURE

Eye (2025) 39:2314-2317



I. Nitzan et al.

2316

L 3.0r
o
©
o
2 o5} Log-Rank Test; p=0.008
"
@
S
o
= 2.0F
£
3
(9]
&2 15}
-
o
[0}
o
g 1o}
kel
5]
£
[}
> 05t
-t
© PRIOS
3
g PRO
35 . L L L L L L
© 3 6 9 12 15 18 21 24
Time from Index Event (Months)
Fig. 1 Kaplan-Meier analysis of cumulative incidence of reoperation for recurrent ptosis. This Kaplan-Meier curve depicts the cumulative

incidence of reoperation for recurrent ptosis in the PRIOS (Ptosis Repair with Subsequent Intraocular Surgery) and PRO (Ptosis Repair Only)
cohorts over time (months). The PRIOS cohort (red) demonstrated a higher cumulative incidence compared to the PRO cohort (blue), with a
hazard ratio of 2.16 (95% Cl, 1.21-3.88; log-rank p = 0.008). Shaded areas represent 95% confidence intervals.

SUMMARY

What was known before

® Acquired blepharoptosis can recur after surgical correction,
influenced by surgical technique, patient factors, and ocular
comorbidities.

® Intraocular surgery is a recognized cause of new-onset ptosis
due to mechanical and anesthetic factors.

® Prior studies have suggested an association between
intraocular surgery and ptosis repair failure, though evidence
has been limited and methodologically heterogeneous.

What this study adds

® Intraocular surgery after ptosis repair is associated with a
significantly increased risk of reoperation for recurrent ptosis,
with hazard ratios of 2.16 at 2 years, 1.98 at 5 years, and 1.67
at 10 years.

® Kaplan-Meier curves show earlier and sustained separation in
the PRIOS group, suggesting reduced repair durability
following intraocular surgery.

® The association persists despite low absolute reoperation
rates, emphasizing clinical significance while supporting
balanced patient counseling.

® This is the largest study to date to quantify the long-term
risk of ptosis repair failure following intraocular surgery
using a matched real-world cohort and objective surgical
outcome.
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