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RESUME  

 
 

Objectif :  

La prescription de correction optique après chirurgie de la cataracte est réalisée à un 

mois à partir de la réfraction objective. Notre étude analyse la différence de réfraction 

objective sphérique, cylindrique, d’axe et d’équivalent sphérique entre la visite de 7 

jours et 1 mois post opératoire de chirurgie de la cataracte non compliquée. Le critère 

de jugement principal est la différence d’équivalent sphérique entre 7 jours et 1 mois 

post opératoire. L’analyse réfractive a ensuite été réalisée selon trois sous-groupes de 

techniques de phaco émulsification.  

Matériel et méthodes : 

Etude rétrospective sur yeux opérés de chirurgie de cataracte sénile par trois 

opérateurs expérimentés sans complication per et post opératoire. Exclusion des 

patients avec antécédents ou pathologies autre que la cataracte pouvant influer sur la 

réfraction.  Mesure de la réfraction automatisée à sept jours et un mois post opératoire. 

Constitution de trois sous-groupes selon l’opérateur et la technique (« divide and 

conquer », « stop and chop », « luxation »).  

Résultats :  

187 yeux de 143 patients ont été inclus dans l’étude. La différence réfractive pour 

l’équivalent sphérique, la sphère et le cylindre n’était pas significative entre la visite de 

sept jours et un mois post opératoire avec pour l’équivalent sphérique une différence 

≤ 0.25 D pour 82% des yeux et ≤ 0.5 D pour 100% des yeux. L’absence de différence 

significative a été retrouvée dans les trois sous-groupes.  

Conclusion :  

Ces données suggèrent une stabilité réfractive post opératoire de chirurgie de la 

cataracte non compliquée à 1 semaine. Ainsi il est cohérent de réaliser la correction 

optique pour la majorité des patients dès une semaine en prenant en compte leur mode 

de vie.  
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LEXIQUE  

 

 

IOL: intra ocular lens 

D: diopter 

SE: spherical equivalent  

D7: seven days post operative visit  

M1: one month post operative visit 
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ABSTRACT  

 

 

INTRODUCTION:   

Studies suggest that refractive stabilization occurs rapidly following small incision 

cataract surgery. Guidelines still suggest to wait four weeks before prescription of new 

correction. This study aimed to evaluate refractive difference between one week (D7) 

and one month (M1) post operatively after cataract surgery.  

METHODS:  

It is a retrospective study of adults undergoing phacoemulsification for senile cataract 

surgery and post-operative cares at the University Hospital of Poitiers. Exclusion 

criteria were history of high myopia or hypermetropia (> 6 D) and other ocular disorders 

having impact on refraction. Data were collected between July 2021 and December 

2022, including. Collected data included values of automatized objective refraction at 

seven day and one-month post-surgery. 

RESULTS:  

187 eyes of 143 patients (mean age 72 years old ± 9.8) were included in this study. 

Post-operative sphere, cylinder and spherical equivalent were not significatively 

different between seven days post-operative visit compared to one month (mean 

difference 0.17 D spherical equivalent ± 0.14 D with p value < 0.05). 82% of eyes at 

one week were within 0.25 D of last follow-up spherical equivalent measure. Subgroup 

analysis showed no difference in terms of refractive change between D7 and M1 post-

surgery.  

CONCLUSIONS:  

These data suggested an early stabilization of refraction at one week post operatively 

in the majority of patients compared with one month refraction. This result, if confirmed, 

could influence the clinical practice, a pragmatic approach may be to prescribe optical 

correction at one week for uncomplicated cataract according to lifestyle and needs of 

our patients.  
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INTRODUCTION   

 

 

Cataract surgery is one of the most common surgical procedures performed worldwide 

estimated to 3.7 million cases per year in USA, 7 million in Europe and 20 million 

worldwide (1) (2). This surgery has benefited from the progress of minimally invasive 

methods to respect anterior ocular structures. The phacoemulsification is considered 

as the gold standard in developed countries, allowing smaller corneal incision, less 

potential complications, less endothelial cell loss and earlier improvement in best 

corrected visual acuity (3) (4). In France, surgical procedure for cataract  surgery 

increased from 634 070 to 723 172 eyes operated between 2009 and 2012 (5). Even 

with its advances, patients still required post-operative correction for near or distant 

sight depending on pre-selected refractive target. According to French and English 

guidelines, refraction for final optical correction after cataract surgery is performed 

almost four weeks following surgery (6) (7). This delay results in a decrease of quality 

of life with some difficulties for daily tasks during this interval (8). Furthermore,  around 

two third of patients operated for cataract surgery declared to be affected daily by the 

problem of uncorrected vision during post-operative period, before new spectacles 

reception (9).  

Besides, cataract surgery usually implies few post-operative visits to control the 

absence of complication. In this context, visits include an early control between day 

one and day three after surgery, another appointment around one week after surgery 

and the final visit at one month for refraction and spectacles prescription (10).  

American academy of ophthalmology recommended at least 2 weeks after surgery to 

change eyeglasses (11). These post-operative visits have an important socio-

economic impact in terms of cost and in terms of medical time (12).  

The incision size is an important point and explain partly this time of stabilization 

with a surgically induced astigmatism (13). A study of 229 eyes have shown that 

refraction values stability was achieved at one month in a 5.5 mm incision group and 

2 weeks in a 3.2 mm incision group (14) while current surgical procedures usually use 

smaller incision (15).  A prospective study of 62 senile cataract surgeries with 2.8 mm 

incision showed a stabilisation of automatized refraction after 2 weeks and concluded 

a possible prescription of spectacles at this time (16). 

Finally, with phacoemulsification advances, operators developed several 

techniques or methods to draw lens according to their learning and experiences. We 

cited the most know like divide and conquer method or phaco-chop technique. Some 
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studies tried to know benefits or drawbacks according technique choice and concluded 

same functional result (17).  

The purpose of this study was to determine the difference of automatized 

objective refraction between the first week and one month post operatively 

appointments. The primary outcome measure was the analysis of spherical equivalent 

difference between one month (M1) and seven days (D7) after surgery. Then, second 

outcome measure was an analysis of this difference according to three subgroups of 

phacoemulsification techniques.  
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PATIENTS AND METHODS  

 

 

This retrospective study included adults who underwent uncomplicated cataract 

surgery with phacoemulsification technique followed by monofocal IOL implantation in 

the same time between July 2021 and December 2022. Exclusion criteria were any 

history of vitreo-retinal, corneal or ocular surface disorders, refractive surgery, uveitis, 

glaucoma surgery, white cataract, any corneal astigmatism preoperative refraction 

over minus two diopters and spherical pre operative objective refraction over six 

diopters of hypermetropia or myopia.  

 

Surgical technique  

Surgeries were performed by three surgeons. Surgery was performed under local 

anaesthesia using some drops of oxybuprocaine after dilatation with phenylephrine 

chlorhydrate + tropicamide (MYDRIASERT®). Monofocal intra ocular lens was used 

during all surgeries.  

A 2.2 mm main incision was performed with a 2.2 mm knife, the site of incision 

depending of the axis of astigmatism. Lidocaine chlorhydrate + phenylephrine 

chlorhydrate + tropicamide (MYDRANE®) injection was realised in cases of insufficient 

pupil dilatation. A viscoelastic product was injected before to realized continuous 

capsulorrhexis with cystotome. Hydrodissection was realized.  

Three subgroups were defined according to the technique of lens extraction including 

the classic divide and conquer technique, the “luxation” subgroup (the nucleus was 

subluxed into anterior chamber during hydrodissection before phacoemulsification of 

nucleus) and the stop and chop technique.  

For all subgroups we finished surgical procedure with cortex irrigation/aspiration. We 

injected viscoelastic in capsular bag and injected IOL. We cleaned viscoelastic. 

Wounds were hydrated and we checked leaks. Finally, 0.1 ml of cefuroxime 

(APROKAM®) was injected.  

 

Post operative care 

Same post-operative treatment was prescribed for all eyes. A morning wash of eye 

with boric acid-sodium serum. Dexamethasone phosphate and neomycin phosphate 

(CHIBROCADRON®) was instilled four times daily with tropicamide 

(MYDRIATICUM®) once daily for one week. Then a no steroidal anti-inflammatory, 
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flurbiprofene (OCUFEN® single dose) was prescribed three times per day for 3 weeks 

again.  

 

Clinical examination  

The clinical examination was performed at day one by slit lamp examination, intra 

ocular pression measure with noncontact tonometer, fundus examination and search 

incision leak.  

At week one, patients underwent slit lamp examination, intra ocular pression 

measurement with noncontact tonometer, automated refraction and posterior pole 

examination.  

At one month, patients underwent a slit lamp examination, intra ocular pression 

measure with noncontact tonometer, automated refraction, a subjective refraction, 

posterior pole examination and optical corrective prescription.  

Collected data were declared to CNIL (Commission Nationale de l'Informatique et des 

Libertés) of University Hospital of Poitiers with 2211250 v 0 reference number. 

All subjects were treated in accordance with the Declaration of Helsinki.  

 

Equipment  

Refraction and non-contact intra ocular pression were measured with autorefractor 

(NIDEK TONOREF II ®, autorefractor, tonometer, keratometry). Subjective refraction 

was performed by senior ophthalmologists (Leveziel Nicolas, MD PhD, Martial Mercier, 

MD, Roxane Flausse, MD).  Preoperative biometry was performed with biometer 

(ANTERION® Heidelberg engineering) by orthoptists. Macular and optic disk analysis 

was analysed with optical coherence tomography (SPECTRALIS® Heidelberg 

engineering).  

 

Descriptive analysis  

The mean of three consecutive automated refraction measurements was used as the 

final value. Anonymized data were collected and protected on secured computer with 

password at University Hospital of Poitiers. The data were analysed using XLSTAT 

(from MICROSOFT EXCEL software). Descriptive statistic included mean, median, 

standard deviation, minimum, maximum, histogram, and scattergrams figures. A non-

parametric Wilcoxon signed-rank test was applied between D7 and M1 values. 

Confidence intervals were 95% and P value was 0.05. 
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RESULTS 

 

 

A total of 187 eyes of 143 patients were included in the study. Mean age was 72 years 

old ± 9.8 years. Mean axial length was 23.51 mm ± 1.35. Mean preoperative 

pachymetry was 544.72 µm ± 36.7. Mean lens thickness was 4.57 mm ± 0.48 and 

mean anterior chamber dept was 2.63 mm ± 0.45. Among patients, 134, 34 and 19 

eyes belonged to luxation, cracking, and chop groups, respectively.  

 

Spherical analysis  

Seven days and one month after surgery, mean spherical refraction was 0.214 D ± 

0.801 and 0.184 D ± 0.800, respectively (data detailed in Figure 1). Half of subjects 

had spherical objective refraction between 0 and 0.75 D at seven days visit. For the 

month one visit, half had spherical objective refraction between – 0.25 and 0.75 D.  

Spherical difference refraction between D7 and M1 was 0.75 D for 1% of eyes (2 eyes) 

and 0.5 D for 11.8 % (22 eyes). For 87% of eyes, the difference was ≤ 0.25 D (163 

eyes).  

 

Cylindrical analysis  

At D7 and M1, mean cylindrical refraction was – 0.87 D ± 0.165 D and - 0.84 D ± 0.41 

D, respectively (shown in Figure 2). Half of subjects had cylindrical objective refraction 

between –0.50 and –0.25 D at seven days visit. For the M1, half had cylindrical 

objective refraction between –0.50 and –0.00 D.  

Cylindrical difference refraction between D7 and M1 was under 0.25 D for 83 % (156 

eyes) of eyes. For 14 % of eyes (27 eyes) the difference was 0.5 D and for 2% of eyes 

(4 eyes) the difference was between 0.75 and 1.25D.  

 

Spherical equivalent analysis  

The mean spherical equivalent difference between D7 and M1 was 0.17 D. These data 

are detailed in Figure 3. The higher difference was 0.5 D, observed in 11 eyes (6%). 

The difference was comprised between 0 and 0.125 D in 107 eyes (57%). The 

difference was inferior to 0.25 D for 153 eyes (82 %). The refractive differences of the 

three categories sphere, cylinder and spheric equivalent between D7 and M1 were 

non-significant (p value <0.05).  
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Spherical equivalent analysis in subgroups  

Mean spherical equivalent differences between D7 and M1 were respectively 0.12 D, 

0.18 D and 0.17 D in “chop”, “luxation” and “cracking” group (data detailed in Figure 

4).  

In “chop” group, difference was under 0.25 D for all eyes (19 eyes).  

In “luxation” group, difference was under 0.50 D for all patients and under 0.25 D for 

83% of eyes.  

In “cracking” group, difference was under 0.5 for all patients and under 0.25 for 76% 

of eyes.  

 

Axis analysis  

At M1, 61% of eyes had direct astigmatism (115 eyes between 60 and 120 degrees) 

and 19% indirect astigmatism (35 eyes). The distribution of values is represented on 

histogram Figure 5.  

Mean axis difference between D7 and M1 was 13° and median was 5° (shown on 

Figure 6). 12 % (23 eyes) have difference greater or equal than 30 degrees but on 

these eyes 2 eyes had cylindrical differences between D7 and M1 greater than 0.25 

D. On the 117 eyes with cylinder ≥ 0.75 D at one month, 17% (20 eyes) had 

astigmatism axis difference ≥15°.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22 
 

DISCUSSION  

 

 

Cataract surgery usually improves the quality of life with ametropia correction and 

visual acuity improvement. For procedure with monofocal implant, patients depended 

on optical correction for near or far activities according to pre-operative target 

discussed with the patient.  

We observed that the refractive differences between D7 and M1 were not clinically 

significant for sphere, cylinder, and spherical equivalent, with 87% of eyes having a 

sphere difference ≤ 0.25 D, 83% a cylindrical difference ≤ 0.25 D and 82% a spherical 

equivalent difference ≤ 0.25 D. According to these results, it should be possible to 

make spectacles prescription at D7 for the majority of patients after non complicated 

cataract surgery.  

Within the same way McNamara et al. described in a study of 86 patients a stabilization 

of spherical equivalent after two weeks and propose to prescribe spectacles after 2 

weeks (9). They used a 2.3 mm main incision and monofocal lens. They didn’t perform 

D7 in their protocol to analyse potential earlier refractive stability like in our study and 

used only spherical equivalent for refractive analysis. Surgeries were performed by 

one surgeon.  

Another case series of 62 eyes observed automatized refraction and evolution of 

keratometric values after surgery with 2.8 mm incision and chop technique. It shown 

that refraction and keratometric values were stable after two weeks (16). They didn’t 

studied differences of astigmatism axis between visits. In our study with 2.2 mm 

incision, we observed refractive stability at D7 for main analysis and for chop group. 

Others studies with a same protocol of incision (2.2 mm) should be interesting to 

confirm our results about refractive stability at D7.  

Originality of our study is a subgroup analysis according to the phacoemulsification 

techniques with 134, 34 and 19 eyes in luxation, cracking, chop groups, respectively. 

Despite different techniques, we observed no significant difference in terms of 

spherical equivalent in the three subgroups between D7 and M1. It is the first study 

that used several techniques for post-operative analysis of refraction after cataract 

surgery.  

 

We acknowledge several limitations in the current study. Because of our 

inclusion and exclusion criteria, our results are valid only for patients who had no 

complicated senile cataract. We didn’t include eyes with suture of main incision. 
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Whereas, a recent French prospective study with 13 patients found that maximum 

keratometry value (Kmax) difference  between 30 minutes and 15 days after suture 

extraction was of 0.08 D ± 0.31 (18). They observed that maximum of keratometry 

variations were in first 10 minutes after suture extraction. Maybe we could include eyes 

with suture extraction and take objective refraction measures at 30 minutes after 

extraction. 

Our study was limited to patients with monofocal implant whereas a lot of implant 

technology were available today. A recent retrospective study of 100 eyes implanted 

with toric IOL for corneal astigmatism > 1 D show refractive stability between 2 weeks 

of follow up and 6 weeks (19). Here, we included eyes with corneal objective cylinder 

≥ -2 D. We could include eyes with low cylinder refraction considering that eyes with 

corneal cylinder ≥ -1 D could have toric IOL implantation according to guidelines (20) 

(21).  

Besides, post operative astigmatism axis change can decrease quality of life and visual 

acuity if it didn’t fix correctly. Patients needed good acuity for fine handiwork and with 

significant residual astigmatism could wait one month visit for glasses prescription to 

optimize their vision. Axis orientation is an important element to consider. We know 

that visual performance decrease according to residual astigmatism degree and with 

oblique astigmatism (22) (23).  

Finally, we didn’t evaluate visual acuity at one week. We could realize subjective 

refraction and evaluate Snellen visual acuity at J7 and M1 with their calculated 

refractions respectively. A prospective study of 88 eyes observed an increase of one 

line Snellen visual acuity with the one-month spectacle prescription rather than one 

week spectacle prescription tested at last visit for 4% of eyes. They didn’t describe 

refractive change to understand this functional change (24). Future studies could 

evaluate functional change (subjective refraction) according to objective refraction 

change. 
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CONCLUSION  

 

 

We presented a recent study which suggest a rapid stabilization of refraction, one week 

after routine cataract surgery. Our study is in accordance with new smaller incision 

protocol. Originality is subgroup division to compare refractive values during follow-up 

and to permit generalization according to phaco emulsification technique of operators.  

It seems that ophthalmologists may prescribe optical correction one week after non 

complicated cataract surgery according to lifestyle of patient.  
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Figure 3 
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Figure 5 

 
 
Figure 6 

 
 
 
 
 
 
 

 
 
 
 
 
 

0

0,02

0,04

0,06

0,08

0,1

0,12

0 20 40 60 80 100 120 140 160 180 200

R
a
te

 (
%

 o
f 

e
y
e
s
)

Astigmatism axis one month (Degree)

Histogram  (Astigmatism axis one month (Degree))

0

10

20

30

40

50

60

70

80

90

A
xe

 d
if

fe
re

n
ce

 b
et

w
ee

n
 o

n
e 

m
o

n
th

 a
n

d
 s

ev
en

 
d

ay
s

Scattergram (Axe difference between one 
month and seven days)

Mean Median



30 
 

RESUME  

 
 

Objectif :  

La prescription de correction optique après chirurgie de la cataracte est réalisée à un 

mois à partir de la réfraction objective. Notre étude analyse la différence de réfraction 

objective sphérique, cylindrique, d’axe et d’équivalent sphérique entre la visite de 7 

jours et 1 mois post opératoire de chirurgie de la cataracte non compliquée. Le critère 

de jugement principal est la différence d’équivalent sphérique entre 7 jours et un mois 

post opératoire. L’analyse réfractive a ensuite été réalisée selon trois sous-groupes de 

techniques de phaco émulsification.  

Matériel et méthodes : 

Etude rétrospective sur yeux opérés de chirurgie de cataracte sénile par trois 

opérateurs expérimentés sans complication per et post opératoire. Exclusion des 

patients avec antécédents ou pathologies autre que la cataracte pouvant influer sur la 

réfraction.  Mesure de la réfraction automatisée à sept jours et un mois post opératoire. 

Constitution de trois sous-groupes selon l’opérateur et la technique (« divide and 

conquer », « stop and chop », « luxation »).  

Résultats :  

187 yeux de 143 patients ont été inclus dans l’étude. La différence réfractive pour 

l’équivalent sphérique, la sphère et le cylindre n’était pas significative entre la visite de 

sept jours et un mois post opératoire avec pour l’équivalent sphérique une différence 

≤ 0.25 D pour 82% des yeux et ≤ 0.5 D pour 100% des yeux. L’absence de différence 

significative a été retrouvée dans les trois sous-groupes.  

Conclusion :  

Ces données suggèrent une stabilité réfractive post opératoire de chirurgie de la 

cataracte non compliquée à 1 semaine. Ainsi il est cohérent de réaliser la correction 

optique pour la majorité des patients dès une semaine en prenant en compte leur mode 

de vie.  

 
 

 

 

 

 

 

 

 

 

 

 



31 
 

SERMENT 
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gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail. Admis 

dans l'intérieur des maisons mes yeux ne verront pas ce qui s'y passe ; ma langue 

taira les secrets qui me seront confiés, et mon état ne servira pas à corrompre les 

mœurs ni à favoriser le crime. Respectueux et reconnaissant envers mes Maîtres, 

je rendrai à leurs enfants l'instruction que j'ai reçue de leurs pères. 
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