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Swedish politicians and the press. Fur{1986-1990), surrounding health care
ther, there have been a series of confedistricts belonging to the Malméhus
ences and reports sponsored by amongounty Council had outpatient clinics,
others the Medical Research Councibut none of them had any facilities for

1. INTRODUCTION and the Swedish National Board ofcataract surgery, and all of them sent
Cat tis th . f blind Health (SPRI 1984; Ehinger et al. 1991their patients to Lund for cataract sur-
ataract s the main cause ot bDIiNANEsS. | \yqr5m et al 1995) gery, except the Landskrona Health

Globally, at least 17 million people are
blind because of it. In comparison, 6

million are estimated to be blind be-2. AIMS OF THE STUDY
cause of infections like trachoma, on-

Care District (49179 inhabitants in
1990), which sent about 2/3 of their
cataract patients to Lund. Corrections
chocerciasis and different types 0fAt the Department of Ophthalmology in have peen made for thi;. The refe_rral
keratitis (Foster & Johnson 1993) ALund, Sweden, a large nymber of paJrate.dld not change during t.he perlpd
patient suffering from cataract ha.s arameters are routinely registered beforestudied. Only under exceptional cir-
cloudy lens, and the purpose of cataracltmd.er and after cataract surgery on alcumstances .co_uld the surr_oundlng
extraction is’ to remove the visual acuitypat|ents referre.d fpr surgery. The Lundhealth care districts send a patient any-
impairment caused by the lens. DiIata-.Health Carg District serwcgd 382 gllwhere else than to Lund .for cata}ract
tion of the pupil, changing spectacle'r.]ha.b.'tants in 1990, and with only in- surgery. The tqtal populanon_ §erw_ced
lenses. use of m,agnification or appro_s_|gn|f|gant_excepuons, all cataract pa-by the Lund University Eye Clinic W!th
oriate ’iIIumination are important non- tients in this population were referred tocataract _surgery thereby compnged

) . Lund. All patients operated on because364,679 inhabitants in 1986, which in-
surgical treatment tools. Such visual

of cataract in the referral region of thecreased to 382,811 in 1990.

aids may be acceptable for many cata; o .
ract patients without access to surger;j]/],‘und Health Care District during the The age distribution of the population

but are often not effective enough. %lciz:snlugrfgetro Olfggoev;lgtriir:';(:%%?‘ibgéewhich the Lund cataract surgery pa-
. . P tients came from did not change in any
In modern times, all cataract surgery inwas 5878.

i X important way during the period stud-
Sweden has been registered since 19 . . . L P i
(Stenevi 1987, Ninn-Pedersen et aﬁ@ecause all cataract surgery in the reied, nor did the age distribution in Swe

ion and not only surgery on a selectedlen. However, the younger age groups
1994a). The number of cataract Op(.eragroup of patien¥s wgreyperformed indominated somewhat in the Lund cata-
tions has increased tremendously smcg o . i .
. : . fund it is possible to show pertinentract referral region.

1980, starting at 8 000 operations Infigures on refraction before and after .
1980 and reaching 41 009 in 1995. ThisSurgery as well as complications OCCur_The data collected f_or analysis com-
means that about 4.7 %o of the Swedisr}.n under and after the operation prises 5878 consecutive cases operated
population was operated on because of 9 P ' on from 1986 through 1990. All opera-
cataract in 1994. This is equivalent toThe well-defined population and thetions were performed at the Department
saying that approximately every fourthlarge amount of information in our da- of Ophthalmology at the University of
person in Sweden will eventually un-tabase gives us the possibility to evalund. Patients under 15 years of age
dergo cataract surgery if the situation inluate not only the surgery and the visualvere not included. The actual number
1995 prevails. It is apparent that a pro-acuity outcome, but also epidemiologi-of patients analysed in different parts of
cedure of such dimensions has a largeal figures such as sex differences, opthe study is often somewhat smaller,
impact on many aspects of societyerating ratio and survival figures for depending on varying patient inclusion
Therefore, it should be monitored cataract patients. Further, the compreeriteria used in the different analyses.
closely in order have it optimised. Thehensive Swedish census system profhis is documented in the papers de-
number of operations per 1000 inhabivides detailed and precise informationscribing the details of the analyses.
tants in other European countries arebout the average death rates and thFh e
likely to be lower (1.8 in the UK in death diagnoses, highly useful in this

1992, 2.8 in Denmark in 1990, 2.7 inkind of research.

Norway in 1990); but higher in the storing and retrieving the surgery data
USA 5.4 in 1992 (Ninn-Pedersen et al. ’
1995; Stenevi, personal communicationThe Lund Health Care district has a’ . . .

preoperative and surgical data, and in

1996). single facility offering ophthalmologi- the second, the postoperative develop-

. . .cal care, the Department of Ophthal- !
The increase in the cataract surgery 'r}nolo of the Lund University Hosbi- ment was recorded. The first form was
Sweden is striking, even in comparison 9y y P filled in at the Department of Ophthal-

with other European countries, includ—tal' The outpatient - service hamdlesmology in Lund. The second was used
ing the Nordic region. There are no

about 31 000 patient visits per year, an o o )
the surgical facilities (1992) handled%y the physicians monitoring the post

studies that explain the differences be—about 1400 cataract operations per ve ?perative development of the patient.
tween the countries. However, likely P pery 1\/hen the patient was referred back to

. . : at the end of this study. Surgery was nof . - :
reasons include improved surgical pro- is home clinic, copies of the forms
followed the patient. The clinic at Lund

'‘Cataract  Analysis  System
(CAS)' of dr. Thomas V. Cravy (St.
Maria, Calif.) was used for collecting,

cedures and interest in the issue bperformed at any other clinic in the Dis-
¥rict. During the period reported here



received a copy of the postoperativeon epinephrine? Wound dehiscence?

development form from the patient'son carbanhydrase inhibitor? Reoperation required?

home clinic at least when glasses wer®en phospholine iodide? Iritis?

prescribed three to four month after the Vitritis?

operation. Reminders were distributed Uveitis/Glaucoma/Hemorrhage syn-

to the participating clinics when follow- The preoperative measurements werdrome?

up forms were missing for a patient. Aobtained 2-10 days before surgeryDiabetes?

total of about 40 ophthalmologists wereMeasurements taken on the eye which

involved in collecting the data. was not to be operated on were not en-

tered in the data base. If postoperative glaucoma:
On timolol?

On epinephrine?

On pilocarpine?

On phospholine iodide?

The intention was to follow the patient
at least until new glasses were prescrib-

ed. In cases of postoperative complica-

tions such as capsular haze needing.2. Data obtained at surgery time
YAG laser treatment, long-standing

o . : On diamox?
uveitis, intraocular bleeding, or retinal Name of the surgeon and the referring Laser trabeculoplasty?
detachment, the follow-up period could” " 9 9 plasty:
clinic. Glaucoma surgery?
be much longer. .
In- or outpatient surgery?
The following measurements were ob-Mode of extraction and type of in-
tained on the standard pre-printed CASraocular lens. In cases where complications occurred
forms. Type of and extent of incision. such that surgical interventions were
Type of wound closure. needed, the patients were always re-
3.1. Data obtained immediately be- Iridectomy? ferred back to the Department of Oph-
fore surgery Radial sphincterotomy? thalmology at the University of Lund.
. . Posterior capsulotomy? Thus, all complications requiring sur-
The following parameters were scored: i
Torn zonules or torn capsule? gery have been entered into the data-
Vitreous loss? base, except if the patient had moved
Uncorrected visual acuity; Vitrectomy? from the region, a rare occurrence in
axial length; Hyphema? this age group. The yearly moving rate
calculated IOL power; Lens implantation aborted? is below 0.5% for residents older than
age; Healon used? 65 years.

right or left eye; Hyaluronidase used?

intraocular pressure; .
the cataract surgery, some major

keratometer readings (absolute diopter . )
X . . . changes have been implemented during
readings at two perpendicular axes);  Operative keratometry was also per-

o . the period studied. They include a gra-
planned refraction; formed, but not as a routine. . ,
sex: dual switch to outpatient cataract sur-

gery and an increase in the number of
operations performed. Both these fac-
At every visit: tors will be dealt with. There have also
uncorrected and/or corrected visual been some variations in the lens extrac-

Despite the relative standardisation of

3.3. Data obtained after the surgery

A short ocular history with standardised
guestions was also recorded:

acuity; tion procedure (paper V and VI).

e o SoPe Thvaughout the sucy, the standrd sur-
macular degeneration? intraocular pressure; '+ gical procedure was a planngd extracap-
retinal detachment? refraction: ’ sular cataract extraction, using an auto-
amblvonia? ' ' mated irrigation/aspiration  device.

Iaucyompa?' About 83 per cent (4450 of 5350) of the
g'a ’ . . L intraocular lens implants were of a three
iritis? Different postoperative complications piece polymethyl methacrvlate
rheumatoid arthritis? and developments were noted: (PMMA) t peywith c}Ilosed prolene >rl1ap-
collagen vascular disease? Sutures removed? Y

tics lying in a plane parallel to the main
plane of the lens (style 30, 3M). The
implants were generally placed in the

Posterior capsular opacity?
Laser capsulotomy?

. ) . "
:;gﬁ?}ert]zz ded? Enfg&l:rﬂ:;zférgzgﬁgn& capsule bag. The alternatives that have
: ) ) ) been used have been reported sepa-

background retinopathy? Subluxation of implanted lens? rately (paper VI)
proliferative retinopathy? Glaucoma? '
if glaucoma Optic neuropathy? The study did not cause any added dis-
on timolol? ' Choroidal detachment? comfort for the patients. Except for a

' Retinal detachment? few keratometry measurements soon

on pilocarpine?



after surgery, it did not involve any checked with data from the detachmentnortality ratios (SMR) were calculated
tests or visits in addition to the onessurgery registry and the YAG laserwhen the survival figures from the cata-
needed for the proper follow-up of thetreatment registry. ract operated patients were compared

patients. . with the survival figures and the pri-

The study was in many ways cross-sec- .
. AR mary death diagnoses from the whole
tional with individuals observed only

3.4. Missing data and the number of . . population in the referral region, about
once. Especially the parts concermn%
a

gyes preoperative data and observations 80 000 inhabitants.

The forms with preoperative data weresurgery were constructed in this way.

compared with the official records keptLongitudinal studies are those which5. RESULTS

at the department. The data forms weréinvestigate changes over time on MOre.  ihing else is stated. onlv observa-
missing in about 4% of all cases whichthan one occasion on each indiVidual‘tions witﬁ 2 statistical si' nific):';mce of
therefore could not be included in thisMany of the postoperative studies such< 0.05 have been includged in this surl?1-
study. In addition, single entries wereas the postoperative astigmatism analy- "'
also missing in about 5-9%. To makesis and the investigation of the post—mary of the study.

the database as complete as possible diperative visual acuity were designed i . .

has been continuously validated, corthis way. The pseudo-longitudinal Stud;ESI.l\./IIIDemoqraphv and epidemiology
rected and improved in the course ofin which each subject is seen at onl
the study. The figures on the size of theone time, but the data are used to de- . .
patient cohort presented in differentscribe changes over time was useclis'l'l' Resources and epidemiology
parts of the study therefore varywhen the relationship between the axia  Number

slightly. In the first papers, we had ac-length of the eye and patient age at op
cess only to the number of operationseration were examined (Altman 1995).

not the number of patients operated on -
S ) Data were originally recorded and ana-
which is a lower figure, because som )
ysed in the CA8' system. Later, the

D ot e oo aysiMomaton vas ensred o he SPSs [
able. An overview of the differences in Stat|s|:c|cal Pa_ckage for The .SOC'aI SCI- o -
the different papers is given here. ences" for er_ldows. Statistical advice . .
has been obtained from the Departmentig. 1. Number of cataract operations
5878 eyes in 5120 patients were operef Statistics at the University of Lund, per year in Sweden 1980 - 1990. Solid
ated on because of cataract. Six operé&sweden. Standard procedures wer@ine: Total number of cataract extrac-
tions were performed in patients with-used for obtaining averages, standard@ion’s performed yearly. Dashed line:
out a social security number. 238 opedeviations, standard errors of the meamotal number of intraocular lens im-
rations were performed in patients fromand regressions. Comparisons betweeplantation’s.
different or undefined health care dis-categoric variables were made with the
tricts. Postoperative data are not availy2 test. In cases when one or both of
able on these. The remaining 5634 eyetdependent samples could not be reThe nation-wide survey shows that as a
in 4916 patients included 914 operagarded as normally distributed (for in-result of increasing demand for surgery,
tions on the second eye, and these patance median age or axial length in thehe number of cataract extraction’s per
tients had their first eye operated beforgmall detachment group and the larggear in Sweden has increased from
this study was started. Of the 4916 panon-detachment group), differences1980 to 1990 (Fig. 1). The percentage
tients 718 had cataract surgery in botiwere tested with the non-parametricof eyes receiving an intraocular lens
eyes under the study period. In 4002Viann-Whitney ~ U-test. The non- implant increased from near zero to
patients in the study, it was the first eyeparametric Kruskal-Wallis” test for over 95%.
that was operated on. more than two independent sampleﬁ L
was used to find distribution changesn Lund, th? catarapt ex_tractlons In-
within groups. Another non-parametriccreased rapidly per inhabitant from 1.7

test, Bartholomew's proportional testP®" th.ousand in 1986 t9 3.6 per thou-
brop sand in 1990. Nation-wide, the annual

for trends, was used to check if there>®, . .
was an increase in the proportion ofmudence was in 1986 somewhat higher

women over the years, 1986-1990. than in Lund, but the subsequent _rise
has been slower, so that the Lund figu-

This study can be classified as an obsePrimary death diagnoses and death figres in 1990 were slightly above the na-
vational study. The researchers colures of the cataract patient were obtion-wide ones. Outpatient cataract sur-
lected information on the measurementsained from the Swedish Bureau ofgery has increased dramatically during
of interest, but did not influence the Census. The register covers the wholghe period of study; in round numbers
events. The data was collected prospecountry so all deaths were registeredfrom 30% to 60%. Operations on the
tively (forward in time) except in the Kaplan Meier graphs and Cox's pro-second eye were relatively rare in 1986,
retinal detachment and in the YAG la-portional hazards model could be usedbout 4.5 per cent of all operations, but
ser studies in which the prospectivelyfor the statistical analyses. Standardiseéthcreased sharply in 1988 to about
collected data figures were double

2000
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18%. Nationally, the figure had risen tonon-diabetic outpatients, which have aWomen eyes on the average are 0.4 mm
28% in 1992 (Stenevi et al. 1995). decreased standardised mortality ratio. shorter than eyes in men, 23.5 raer-
. . . . sus23.9 mm. The corneal optical power
In the higher ages, females progresCardiovascular disease is one of thé X .
. . ; was slightly greater in women eyes,
sively dominate. The preponderance ofnost common mortality causes. In pa- : .
) . : ) - 44.2 diopterversus43.4 diopters.
women is to some extent due to the factients with such disease as their primary
that they live longer than males, butdeath diagnosis, there was a slight inLenses inserted into female eyes had
also when correcting for this (fig. 2), crease in the standardised mortality0.3 diopters higher dioptric power than
the difference remains, albeit dimin-ratio in young inpatients operated forlenses inserted into male eyes (women:
ished. The overall male to female ratiocataract. In outpatients, older womenl8.9 diopterversusmen: 18.6 diopter).
rose from 61 per cent in 1986 to 64 pewith cardiovascular disease as theiPreviously, Bishara et al. (1988) found
cent in 1987, but there was no signifi-primary death diagnosis had a lowereda 0.38 diopters sex difference and Rich-
cant difference in the sex ratio over thestandardised mortality ratio. ards et al. (1986) a slightly higher, 0.92

following years (Bartholomews' test) Patients with diabetes at the time of Surg|opters.

There were only minor changes in thegery and which later died from a bloodThere was a slight preponderance of
mean age at surgery during the perioairculation disease showed increasedight eyes in the material (53.4%), and
of study. The figures are very similar tostandardised mortality ratios in mostif operations on the patients' second
the average age at surgery seen in agroups, but the increase was similar teeyes are analysed, there was a slight
urban population in Denmark 1947-that seen in all diabetic patients. preponderance of left eyes (56%).

1970 (Breendstrup 1977). We considered the influence of a num-The preoperative planned refraction

ber of different variables on mortality. changed from slight myopia (-0.81 di-
Besides age, five of them reached sigepters) for 1986 towards planned em-

Operations per 1000 inhabitans nificance. They were gender, diabetesmetropia (-0.23 diopters) for 1990. A
" preoperative rheumatoid arthritis, pre-similar result was previously noted by
i operative intraocular pressure andRichards et al. (1986).

w whether or not the pat|e_nt had a YAG- n the population studied, 77.9 per cent

¢ capsulotomy postoperatively. Increase . .

s . , ad less than 1.5 diopters of astigma-
: mortality risks were found for men tism. The distribution is similar to that
5 (1.57), diabetic patients (2.02), and > '

15-49 50-59 60- 69 70-79 80-89 90-

Age group (years) rheumatoid patients (2.75). published by Hoffer (1980). There was

no difference between the sexes, as
Fig. 2. Relative incidence of cataractA subsequent analysis of the covariatesoted also by Richards et al. 1986 and
operations in different age groups inshowed that besides the findings deBishara et al. 1988. When considering
1986 in Lund. Filled columns, women; scribed above, the preoperative prethe distribution of the direction of the

open columns, men. Total number ofsence of age-related macular degeneraneridian of greatest corneal power, ver-

eyes: 594. tion was correlated with a significant tical and horizontal directions were
increase of the mortality by about 25%seen to dominate, and were approxi-
5.1.2. Mortality and cataract (Ninn-Pedersen, unpublished). mately equally common.
The standardised mortality ratio (SMR) The recorded prevalence of some rele-
represents the observed number of vant concurrent eye diseases showed
deaths divided by the expected number2.2. Preoperative observations (Il that macular changes were significantly
The standardised mortality among in-11)_ more common in women than in men.
patients was increased in both young Diabetes was more common in men
women and young men (young is hereb.2.1. Preoperative observations than in women. Between the sexes no

defined as less than or equal to 74 year$,o aimost twofold increase in the inCi_difference in the incidence of glaucoma

old). In contrast, inpatients above Ofyance of cataract surgery from 1986 1425 found. In general, the figures are

equal to 75 years old did not show any; 990 has been accompanied by an img?milar to what has been puplished pre-
such increase. Among outpatients, theprovement in the visual acuity in the Viously (macular degenerations: Sper-
young patients did not have any in'same period of time. The visual acuitydm.0 & Se|gel 1980, .L'u et al. 1989’
creased standardised mortality. On th((irl ' Klein & Klein 1982; diabetes: Perkins

ended to be lower in males than in fe- . e .
other hand, the elderly (75 years an ales. Patients operated on their secon o84 Ed.erer et al. _19817’ Le!bownz et
1980; glaucoma: Leibowitz et al.

above) showed a significant decrease i'%ye showed the same development and.
their standardised mortality ratio. the same overall distribution of their 980).

There was in all groups roughly a dou-visual acuities. 5.2.2. Astigmatism, corneal optical

bling of the standardised mortality ratio\y o men tended to have a slightly higherpower, axial length
in patients with diabetes. In older d'a'intraocular pressure (16.4 mm Hg) tharb

betic outpatients, there was an approxiz ., (16.0 mm Hg) in cases not known sing the 45%135-model (with and

mately normal standardised mortality; e glaucoma. against the rule), men had more against-
ratio, but this was worse than in older the-rule astigmatism, >0.5 diopters



(56.5%). This tendency was not found5.3. Observations at surgery (IV) had longer eyes than women (the dif-
in women (50.0%). ference in the medians was 0.50 mm).

The against-the-rule astigmatism (as—5'3'1' Complications at surgery The corneal curvature was steeper in

sessed as Kpol) increased significantlyThe total number of capsule or zonuleeyes without retinal detachment (the

with age. Similarly, the against-the-ruleruptures at surgery (with or without lossdifference in the medians was 1.06 di-

astigmatism (Kpol) increased with in- of vitreous) was 142 (2.5%) out of aopters). In the non-detachment group,

creasing intraocular pressure. Therdotal of 5661 operations (al cases). Wevomen eyes had steeper corneas than
was a shift towards with-the-rule astig-found no significant influence by age men (the difference in the medians was
matism (Kpol) in both genders with and sex on the risk for complications at0.75 diopters).

increasing axial length. For all threesurgery.
analyses, men had less with—the—ruler
astigmatism than women. The amoun%
of astigmatism, no matter the direction,

In Cox’s proportional hazards regres-
he rest of the figures in this section aresion model analyses, age was found to
ased on one eye per patient (4942). protect against retinal detachment. An

was the least for "emmetropic axial The relative risk was 2.7 for capsule oricrease in age by_one year correspond
" . d to a hazard ratio of 0.94 (and thus a
length values". A second degree polyzonule rupture when the patient ha . T .
. : . decrease in the relative risk of approxi-
nomial equation was found to give aglaucoma.

reasonable fit mately 6%).
We found that surgeons with very feWOf the 24 retinal detachments eyes,

Using linear regression, a 1 mm chang®perations (in total <40 operations in 5 .
. ; . : twelve had received YAG-laser capsu-
in axial length was found to correspondyears) had a 2.9-fold increased risk for,
) . . ' lotomy treatment before the detach-
to a change of 0.37 diopters in corneatomplications. When the 1990 figures .
i . . . e ment. For the twelve in the YAG
optical power. We did not find any sig- for phacoemulsification were compared o
T . X L T treated group, the median time from the
nificant sex difference in the rate ofwith figures for large incision extrac- : .
; : o . - cataract extraction to the retinal de-
change in cornea power with the axialtions, we found an increased relatlvetachment was 32.6 months. In the non
length. A second degree polynomialrisk factor of 3.7. Besides this there ) '

was found to give a better fit than awere no statistically significant in- YAG group th? median was 14.0
months. Within six month after surgery,

linear regression. creases in thg risk for comphcatlonsg'z% had had capsulotomy performed
when comparing the two methods of
There was a yearly rate of eye Shortenbperations and 8.7% after one year.

ing of 0.013 mm, with no sex differen- Postoperative YAG-laser capsulotomy

ce. With increasing intraocular pressur . . o .
there was a statistically significant in_65.4. Postoperative observations (V, was found to correlate positively with

. . VI, Vil retinal detachment. The hazard ratio
crease in the axial length for men. If—’—)— was 4.88. Large axial length was a risk
anything, there appears to be a slighg . L . )

S . . .4.1. Retinal detachments factor for retinal detachment also in
decrease . with _increasing mtrachlar these cases. An increase in axial length
pressure in women, but the statisticaWhen all retinal detachments, retino-Of one mm .ive a hazard ratio of 1.30
significance is not impressive consider-schisis' and tears were included, theGender or% e of operation or Iéns;
ing the large number of personstotal number was 40 eyes. A detach-capsule rupt):ﬁe at spurgery was not
(p<0.05). ment was thus observed in 40/5634 Found to have any significant influence

0 .
If women and men were treated separa(—)'n/0 of the eyes dur_lng the_ up tOon the retinal detachment incidence in

. . ‘seven years postoperative period ang;
tely, all ages included, there was a sig; hese cases.

o , lysed here (average follow-up: 50.7
nificant change of cornea optical power )

) . : months). We found that the patients
with age in men, but not in women.

with retinal detachment were younger
When the directions of the astigmatismthan those in the group without retinalA total of 1380 patients had YAG laser
(meridian of greatest corneal power)detachment (the difference in the me-<apsulotomy, 983 in women and 397 in
were grouped in 3W@ivisions, the verti- dians was 21.4 years). In the non-demen.

cal meridian (60to 120) in eyes with tachment group men were younger than

an absolute value of astigmatism >0.3vomen (the difference in the medians

diopters was the most prevalent inwas 2.7 years), but there was no statisti | Proporion of patents not reated

young patients (15-64 years of age)cally significant gender difference in
progressively diminishing with age. Thethe detachment group; probably due tc
difference in the proportion of horizon- the small number of patients.

tal and vertical meridians of greatest

5.4.2. Nd:YAG-laser capsulotomies

bet th tPatients with retinal detachment had '
power between the age groups was Sag'reater axial lengths than the groug -

tistically significant. This fits well with without. The difference in the medians :

the analysis given above. i ; ° * ° ° °
KpOI y g was 115 mm. In the eyes W|th re“nal Time after cataract extraction (months)

detachment, there was no gender dif-

ference in the axial length of the eyes, Fig._3.KapIan-Meier pI-ot of cataract
but in the non-detachment group men patients not treated with YAG laser
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capsulotomy. Above, men; below, intraocular lens implanted was of theFig. 4. Average postoperative astigma-

women. multifocal or bifocal type. The signifi- tism assessed as Kpol (polar value) and
cance disappeared in the multiple Cox'lotted against time (weeks). The solid
regression analysis. horizontal line marks the average pre-

operative level of polar values. The

After about four to five years around 50A low incidence of posterior capsule
P P number of measurements was 20 556.

per cent of the women and 40 per Cen;t)aciﬁcation’s has been described in
of the men had been treated (fig. 3)'d'abetic patients (Gieselhart et al.

Er? ti tshua;t/i\t/r;\?Saen{fl)lers(i:s(,a ntri?n?;isai;e tiﬁzel 89), but these findings could not beThere was a marked with-the-rule astig-
o ; confirmed Dby others (Krupsky et al matism in the early postoperative pg-

confounding effect of the limited re- . : .
o . 1991) In our material, diabetes did not . X
maining life span of these elderly pa-: . riod, both the total as well as the in-
influence the risk for later capsulotomy,

tients Puced, assessed as polar values. The

and the result was independent o ostoperative  astigmatism declined
Analysing the influence of patient agewhether or not the patient was on insul P 9

at surgery with Cox's multi-regressionlin or had a proliferative retinopathy. overtime.

survival statistics, we found a yearly For each individual the relationship be-
relative risk of 0.993. The risk for hav- 5.4.3. Astigmatism and other obser-  tween the postoperative astigmatism
ing a postoperative YAG laser capsulo-vations (Kpol) and the time after surgery in

tomy is thus inversely proportional to 5.4.3.1. Postoperative astigmatism days could l_)e descrl_bed by a linear
age. model, Kpol = I + by*time. However,
There was a relative risk of 0.742 forCatar_act surgery is often f(_)llowed by aa logarithmic transfqrmatlon of_ the tlme_

certain amount of astigmatism and by garameter gave an improved fit, as veri-
later laser capsulotomy when the cata- o . 2 )

. change of it in the postoperative periodfied by the sum of squared residuals.

ract patient was a man. L ) N

However, there are large variations inThe model Kpol = g + by*(log(num-
Glaucoma eyes only showed a statistiboth its size and its change in the postbers of days after surgery)) is therefore
cal significant decrease in the relativeoperative astigmatism. We have thereused. For every patient we thus ob-
risk for capsulotomy if sphincterotomy fore analysed the variations and the intained Iz, estimating the immediate
as a covariate was removed from thdluence of different explanatory vari- postoperative astigmatism (day 1) and
Cox’s survival analysis. ables on the postoperative astigmatism.bq, estimating the decline of the astig-

A patient from the small rural commu- There are many ways to calculate andmatlsm'

nity of Orup (and perhaps also Ystad)evaluate postoperative astigmatism. It isSTo obtain reliable values of the decline
had significantly fewer postoperative very convenient to express cornealof postoperative astigmatism in the in-
capsulotomies compared to patientastigmatism in a single variable. Unfor-dividual patient, at least three measure-
from the city of Lund. This was found tunately, it is not possible to maintainments were required. Measurements
using one parameter Cox’s regressiorall information about the corneal curva-obtained on the first postoperative day
survival analysis. In 1990 Lund hadture in one single parameter. Differentwere excluded. They were often inexact
160067 inhabitants, whereas Orup hadolutions have been suggested, and dder a number of different reasons like
about 54201 and Ystad 54487. Theo its simplicity we have used polarincreased intraocular pressure, photo-
relative risk for patients living in Orup values, Kpol, to express corneal astigfobia, corneal oedema or pain. This
and Ystad was 0.764 (p=0.0024) andmatism, knowing its pitfalls, (Naeser would influence the calculated astigma-
0.861 (p=0.050), respectively. In the1990, Ninn-Pedersen 1996b). tism (Kpol). Therefore, we decided to
Slon mode, the reative rsks remained e SAUAION T o i o represen the immadiats. posiopera
, present the immediate postopera-
unchanged, 0.738 (p=0.0006) and 0.870 Kol = M*(sinZa-cost) tive astigmatism. The difference be-
(p=0.068) respectively. tween the extrapolated Kpol value (day

If a sphincterotomy was performed dur-WhIere f O|t . tt'he kt?rat(')m(;a'mct pdarcf) and the preoperative Kpol value rep-
P Y P value of net astigmatism In diopters anggqeniaq the induced astigmatism.

ing the operation, the relative risk for M is the magnitude of net astigmatism
later laser capsulotomy was 0.721. in diopters.a is the meridian of greatest The figures below are the results of the
multiple linear regression models.

For the statistical analysis, the operatiorfJOWer in degrees.
date was scored as the number O awerageposioperatie polar vaue (wopter Age and gender
months that had passed since the sta 2'5 J
of the study. When an operation was .

Young patients were found to get more

postponed one month, the risk for sub- % Ve .o {a_ostop%r]atwel W'tr:' -the(—jrulef ?sn%ma-
sequent capsulotomy increased with ¢ ~"’.""." 0, ISM. €y aiso showed a laster decay
factor of 1.023 10 e ™% rate of their astigmatism. The gender

T s . '."'..' was not found to influence the postop-
In the univariate Cox’s proportional o = = = - = 3, erative astigmatism.

hazards regression model we found ai Time postoperatively (weeks)
increase risk for capsulotomy when the



Operated eye volume surgeons. A decreased deca¥hey showed a slight correlation with
Operations on the right eye resulted i rate of postopera_tive astigmatism wasp.ogtoper.ati\./(_e astigmatism, but the sta-
an increase in both the early with—thel}ound for the medlgm volume surgeonstistical S|gn|f_|c_ance_ was small. Ther_e—
rule astigmatism and the decay rate Oﬁompared to the high volume surgeonsforg, theT C|II’1IC?.| importance of this
postoperative astigmatism. The magni. or the !ow volume surgeons no dif- variable is also likely to be small.
tude of this side—dependeﬁt astigmatisn];?rence in the postoperative asugr_na—
was on average small, and it is therefor(te'sm was found compared to the high .
. S T volume surgeons. 5.4.3.2. Other observations
unlikely that the side of operation is of
clinical importance for the postopera-There were remarkable variations in theSurgery induced a statistically signifi-
tive astigmatism. magnitude and the rate of change in theant change in the corneal optical
postoperative astigmatism between difpower. When comparing the postopera-
ferent surgeons, despite the fact thative values with measurements at 30
Higher preoperative intraocular pressu-most of them used the same wound clodays and up to 32 weeks after the sur-
re resulted in a diminished early postop-sure technique and had the same expegery, they increased from 43.9 to 44.1
erative with-the-rule astigmatism and arience. diopters. Further, the intraocular pres-
decline of the decay rate of astigma—O . sure fell from 16.6 to 14.2 mm Hg in
. perating date . . :
tism. the same period of time. The median
If the time of the operation was post-values of visual acuity (both corrected
poned, this was related to an increasednd uncorrected) in the postoperative
Stronger preoperative corneal opticaldecay rate of astigmatism but had ngeriod are shown in Fig. 5.

power increased the amount of the postinfluence on the immediate postopera:

Preoperative intraocular pressure

Preoperative corneal optical power

Median postoperative visual acuity

operative with-the-rule astigmatism. tive astigmatism. .

1,0 [ [ )
Preoperative astigmatisme Type and size of incision o emarem st e 0" e

» o [} [ ]

Eyes with more preoperative with-the-Compared to mid limbal incisions an- °| % LA
rule astigmatism also had more earlyterior limbal incisions (corneal inci- “® v v . %
postoperatively with-the-rule astigma-sions) was related to a higher degree ¢ 4~ * v MR
tism and at the same time a faster decaynmediate with-the-rule postoperative °% o % % ™ 5 )

rate of the postoperative astigmatism. Ifastigmatism and an increased decay rai Time postoperatively (weeks)

the "immediate postoperative astigma-of postoperative astigmatism, the latter, ig. 5. Average postoperative visual
tism" as the response variable was suldifference was not statistical significantacuity (medians) and time in weeks.
stituted with the "immediate induced (p=0.062). It was the other way aroundrhe solid horizontal line marks the av-
postoperative astigmatism” the multiplefor scleral pocket incision (posterior ¢rage preoperative level of the visual
regression figures were identical exceptimbal incisions). acuity. Solid dots represent corrected

Ipr theocovzﬂat(te prr(]e_o?]eratlve as'ug:na—A large wound incision was related to avisual acuity and solid triangles repre-
ISm. ©ne diopter nigher preoperativeq . raased in the with-the-rule postopSent uncorrected visual acuity.

with-the-rule astigmatism assessed ag ;. o astigmatism. However, it had no
Kpol results in lesser induced postop-

erative with-the-rule astigmatism. L?Sflmuence on the decay rate of astigmag, pscysSION

i i i It is important to be aware that patients
D|ab.et|c patients S ~ Type of extraction in the IC|CJJ0puIation studied are O%erated
Insulin dependent diabetic patientsy . . o icification was found to cre-On because of cataract. Conditions such
showed a decrease in the magnitude ofy, " "o reaced postoperative with-theas myopia, old age, female gender, or
the early with-the-rule a'Stlgm.atlsm andru|e astigmatism and a decreased decayﬁerent kinds of illnesses are factors
a decreased rate of change in postopgz . ot e astigmatism. Secondary imWhich are known to predispose for cata-
rative astigmatism. The statistical SI9°jantation of an intraocular lens resultract development. Compared to the gen-
nificance for the change in magnitude;, o oo immediate postoperative astigeral population, a greater percentage

was not impressive (p=0.0495), .. with these conditions is likely to be
whereas the statistical significance for found among patients with a cataract to
the decrease in the rate of change waSphincterotomy at surgery be removed. Further, some groups of

slightly better (p=0.009). We see N0y, .o s 4 remarkably reducedndividuals with cataract may not be
biological reasons for these effects, anJ

s amount of early postoperative with-the-referred to surgery simply because they

tuations. astigmatism change postoperativelythey are not aware of their visual prob-

Surgeons when a sphincterotomy was performed. /lems or do not ask for surgery because
i o of some other severe disease. These ob-

Medium volume surgeons tended toComplications at surgery servations must be borne in mind when

have an decreased amount of early POSE nsular or zonule rupture were theASSessing the results presented here.

operative astigmatism compared to h'ghcomplications recorded at surgery.They are not necessarily comparable



with results obtained in other cohorts,6.1.2. Mortality and cataract covariate in the present analyses. The
for instance the entire population. On . . . reason for the inverse correlation with
All patients except six were found in .

. ; ; YAG laser capsulotomy and mortality
T "' Nhe National Population Register, where .~ 2 :
situation in a large and well defined,, ~. : risk is probably that it is mainly the

opulation, those requesting catarac%helr death dates and .d?‘ath diagnos Sealthy patients with capsular haze
P ' are recorded. We find it likely that the

surgery among about 380 000 inhabi-; which request YAG laser capsulotomy.
. figures presented here come close to
tants in South Sweden.

representing the true standardised morbiabetics showed a much increased
tality ratios in the different patient standardised mortality ratio in this
groups. It should be noted that only onestudy, almost fivefold in the young in-
eye for each of the 5120 patients operpatient group and less but still increased

6.1. Demography and epidemiology
(I, vIn

6.1.1. Resources and epidemiology

ated during 1986 through 1990 werein the others. Further, the life-table re-
included. The results are similar in thegression analysis showed that diabetes
The increase in the number of cataracEramingham investigation (Podgor etis one of the factors that influence the
operations in the 1980:s is impressiveal. 1985), the Beaver Dam Eye Studydeath risk in cataract patients. This is at
both in Sweden and in Lund. There(Klein et al. 1995) and the study of variance with other studies by Hirsh &
were no important changes in the agétreet & Javitt (1992), even though theySchwartz (1983) and Benson et al.
distribution in the population during the were not designed in the same way.  (1988) where diabetes was not a factor
period studied. The pseudophakic pa- . that significantly altered the relative
: ) . "~“There are reports suggesting that car- . . .
tient experiences much better visual,. . . mortality. However, in these studies the
. diovascular diseases correlate with in- .
abilities and comfort than the aphak'ccrease d mortality amona cataract agotal number of cataract patients was
(Stark et al. 1983, 1989, Bernth-Pe- y g ca PaLot very high (167 and 193 respec-
: tients (Thompson et al. 1993; Rogot ett.
tersen 1985), and it therefore appears : . ively) and consequently the number of
; . al. 1966). In this study, it was true only _. : .
that at least in part the strong increase . N .2 diabetics was small (not reported in the
. or young patients undergoing inpatient : )
in the demand for cataract surgery has ] ._study by Hirsh & Schwartz40 in the
o . Cataract surgery. There is a strong bias )
been elicited by the improvement of- . Study by Benson et al. and 571 in the
: L towards patients of poor general health
fered by implanting intraocular lenses.. . . . present study). Furthermore, the cata-
; in this group, and the increased mortal- . .
There was also, with a one year delay, a . - ract patients were not compared with
L ; ity rate is therefore hardly surprising. . A .
rise in the percentage of operations on . . ; the normal population, but with patients
: : act, there is consistently a higher mor- . .
the patients' second eyes. It has als i i . : undergoing other kinds of surgery. Both
: . ity rate among inpatients than in out-
been seen in a number of previous ang . L tthese factors may have obscured the
. . atients, and selection bias is the mos . ; :
later studies that women predominat ikelv explanation for this ihfluence of diabetes. Selection bias
(Caird et al. 1965, Perkins 1984, Hiller y exp ' may also have been present, because
et al. 1983, Leske & Sperduto 1983,The death risk factors that by life-tablethe studies were limited to patients
Richards et al. 1986, Leibowitz et al.regression analysis were found to bechoosing to have surgery at the hospital
1980, Bishara et al. 1988, Stenevi et alstatistically significant were age, gen-at which the investigations were made.
1995). Of the several reasons possibléer, diabetes, preoperative rheumatoi®n the other hand, based on the large,
for the difference between the sexes, tharthritis, age-related macular degenerapopulation-based Framingham study
most likely appears to be that womerntion, preoperative intraocular pressurePodgor et al. (1985jound an inverse
are more prone to develop cataractend whether or not the patient had association between lens changes and
than men, as found in the Framinghan¥AG-capsulotomy postoperatively. In- survival in diabetics but not in non-
population survey (1980), where 67%traocular pressure was marginally sig-diabetics. Among diabetics, lens
of the cataract cases above 85 years aifificant. Of these, age and sex can behanges were associated with more than
age were women. The figure for womenregarded as trivial, reflecting well a doubling of the death rate. We concur
in the age group 80-89 years in the preknown demographic facts. Diabetes willwith Ederer et al. (1981) that diabetes is
sent material of cataract surgery is venybe discussed separately. Rheumatoidorrelated with an increased death risk
similar, 72%. However, other factorsarthritis has not been associated prei cataract patients.
than prevalence may also be involvedyiously with any increased standardiseq . .
. o . n this study, we have not seen any in-
because men tend to accept a largemortality ratio in cataract patients, but . .
. : . .~ creased standardised mortality in cata-
visual loss than women on the eye to bés known that in general, such patients .
. N ract patients aged above or equal to 75
operated before they request surgerpave an increased mortality risk, com- . . .
) ; years, and only in patients below 75 is
(Ninn-Pedersen et al. 1994b). parable to the figure found here (Wolfe : )
. here an increased standardised morta-
. et al. 1994). That survival decreased. ! T
We conclude that because the increase. ity ratio. This is in good agreement
. ; . with the present of age-related maculo- :
in the number of patients which were . ) ) with the recent Beaver Dam Eye Study
. . .~ pathy is consistent with the Beaver Da . .
operated on did not result in a drop in . m(Kleln et al 1995), where increased
Eye Study (Klein et al. 1995) even . ;
the average age at surgery, a new cat(ﬁ-1 . . . {nortallty was found to be associated
. ough the influence disappeared in that . X
gory of patients was added. Conse- : . _“with age, sex and a number of systemic
study when the presence of visual im- .
guently, we do not foresee any substan- factors rather than cataract itself. Our

tial drop in the future demand for Cata_palrment was included in the multiple results also agree with the Framingham

Cox’s proportional hazard model. We . i
ract surgery. have not included visual acuity as astudy (Podgor et al. 1985), with mortal



ity ratio results in Medicare beneficial serted into men eyes tend to be less thaagainst-the-rule  astigmatism  which
(Street & Javitt 1992), and with thethe power of lenses inserted intoagrees well with the change in the di-
smaller study of Cvetkovic et al. women as noted previously (Richards etection of the astigmatism axis dis-
(1985), where the mortality of cataractal. 1986, Bishara et al. 1988). cussed above.

patients was (;ompared with SPOUSCShore is a slight preponderance forThe K, values tend to increase with
and other relatives. In fact, there is in . . : X . ;
i right eyes in the surgical material. Inthe axial length and the proportion of
our data a decreased standardised mO{— ) e ; - .
. L . he Framingham study, there were alsaneridians in the 60° - 120° range also
tality ratio in patients that have under-_. . X L . .
. ; slightly more right (56%) than left eyes increase with increasing axial length of
gone cataract surgery. Whilst this may ; . : . :
. 44%) in persons in which cataractsthe eye. Again, despite the fact that the
be encouraging, we suggest that th .
s . were found in only one of the eyes (144K, values take the amount of the
observation is more likely due to selec- . pc . .
: : cases). It thus seems possible that catastigmatism into account, the results
tion bias than to an effect of the sur- ; . . L2 T
ery. Simply, chronologically old but ract is more prevalent in the rlghtl eyepoint in the same direction. Further, we
gery. ’ ; than in the left. On the other hand, if thehave shown that the amount of the
biologically young patients are more . L . i
X cataracts are about equal in a patientastigmatism tends to increase the more
likely to request cataract surgery than . X
. X . eyes, the surgeon may well opt to operthe axial length deviates from the nor-
patients which are old in both respects. . ) : 4
ate on the presumed leading eye, i.emal. It is as if when the length of the
most often the right eye. Patients tenceye is out of precise control, the same
to be more satisfied if being slightly applies also to the shape of the cornea.
myopic than slightly hyperopic, and onlt is interesting to note that there are
average the surgeon therefore aims girevious observations suggesting that
making the patient myopic rather thanthe shape of the cornea is dependent on
The visual acuity when surgery is per-emmetropic or hyperopic. However,the size of the eye. Jackson (1932)
formed has risen significantly during this tendency declined in the periodnoted that hyperopic patients shift to-
the studied period, very likely as a con-studied. There are several possible reaward against-the-rule astigmatism with
sequence of the increase in the numbesons for this. One is the increased exage, whereas myopic patients shift more
of operations, because this is the onlyerience of the surgeon when the numtoward with-the-rule astigmatism. Since
relevant factor that is known to havebers have gone up, making him mordt is now known that the size of the eye
changed. This applies to operations orconfident he can reach emmetropiais actively regulated (even though the
both the first and the second eye of théAnother may be improved preoperativemechanism for this is largely unknown;
patient. Note that the figures for visualassessments, and there may also be seRaviola & Wiesel 1990), it might also

6.2. Preoperative observations (ll,
1]

6.2.1. Preoperative observations

acuity reported here concern the eyeeral others. be the case for the shape of the cornea.
that was operated on, and most often The intraocular pressure also relates to
not to the vision of the patient's best6.2.2. Astigmatism, corneal optical the astigmatism, both when expressed
eye. We nevertheless find it likely that, power, axial length as Ky values or simply as the direc-
on average, the patients in 1990 en; tion of the astigmatism. With increasing

A small degree of with-the-rule astig-

dured less preoperative visual handicap pressure, the proportion of patients hav-

. e Mmatism is the usual condition in early: . : :
than patients did in 1986. Batterbury et. i ing astigmatism with-the-rule decreases,
t“fe (Duke-Elder & Abrams 1970)The as do the K values. This effect has

al. (1991), Moorman et al. (1990) andchan es in corneal astigmatism with a B
Stenevi et al. (1995) made similar ob- 9 9 . 9%een noticed in the eyes of experimen-
are less marked or slower in women

servations. However, this does not : tal animals (Duke-Elder & Abrams
. than in men (Duke-Elder & Abrams )
mean that patients on average were o 1970). We are not aware of any previ-

Pr .
erated on at an earlier age (Ninn-lg?o) There are also several Previous, o population study showing a relation

Pedersen et al. 1994a). The resul tudies suggesting a change from with;

. . .__between intraocular pressure and the
. he-rule to against-the-rule astigmatism,.” - ; )
shows that as weighed by the surgeons. direction of the astigmatism.
and patients, the cataract surgery proWIth age men (Duke-Elder & Abrams : S
o 1970; Weale 1982). Consequently, ondn men with high intraocular pressure,
cedures in 1990 were much more bene-". Co 2 .
- . might expect old men to have morethe eye is significantly longer than in
ficial to the patient than the procedures_ . : . . .
against-the-rule astigmatism than oldmen with low intraocular pressure. In
used before 1986. S . )
women, which is also the result seen iwvomen, the effect is not present. A
Men operated on for cataract have onthe present study. The gender differsimilar observation was previous made
the average slightly longer eyes tharences were fairly small, like in all eyesin school children (Parssinen 1990), but
women. Similarly, Richards et al. analysed here, and currently probablythe phenomenon remained unexplained.
(1986) and Bishara et al. (1988) foundof only small clinical relevance, even The men are on average younger than
that women have shorter eyes than merihough they may be significant from athe women in this study, and they have
a difference noted by anatomists al-mathematical statistical point of view. larger eyes. Perhaps men's eyes are
ready in the 19th century (Sappey 1855However, with the increasing demandsherefore more easily deformed than
see Duke-Elder and Wybar 1961 p. 80for precise results, we anticipate thatwomen's eyes, but other explanations
81). Small eyes should have a steepdahey may be more important in the fu-have not been excluded.
corneal curvature than large eyes (Hofture. The 'f)ol values show a general

fer 1980). The power of the lenses in-shift with increasing patient age toward



Table 1. Multiple linear regression models for the polalueaof astigmatism (Kpol), the corneal optical powed the axial
length. One eye per patient (4564 cases). The wdlbeepresents the regression coefficient.

Dependent variable Polar value Corneal Optical power Axial length
Adjusted RZ 0.07 0.16 0.13
b p-value C195% b p-value CIl95% b p-value Cl195%

Sex (F=0, M=1) -0.116 <0.0001 -0.157, -0.643 <0.0001 -0.733, 0.193 <0.0001 0.114,

-0.074 -0.552 0.272
Age (years) -0.016 <0.0001 -0.179, 0.003 0.14 -0.001, -0.012 <0.0001 -0.016,

-0.014 0.007 -0.009
Axial length (mm) 0.037 <0.0001 0.022, -0.370 <0.0001 -0.402,

0.053 -0.338
Corneal optical power 0.020 0.0025 0.007, -0.272  <0.0001 -0.230,
(diopters) 0.033 -0.248
Intraocular pressure -0.008 0.0012 -0.013, 0.013 0.022 0.002, 0.009 0.066 -0.0006,
(mm Hg) -0.003 0.023 0.018

. S data, using multiple linear regressioncation at surgery. In our study we did
The axial length is significantly longer : ; 4
. ; ; models for the dependent variablemot score the size of the pupil at sur-
in young cataract patients than in old. : ; : ; )
. . pol, the corneal optical power and thegery, and neither did we register if the
The reason for this could at least in part . ; S
X ! axial length (Table 1). The explanatorypatient had pseudoexfoliation or not.
be that myopic patients tend to develop _ . ) .
variables were the same as the one®ur glaucoma patients are likely to

their cataracts earlier than NON"MYOP!Gested in the previous simple linear re-have small pupils and to have pseudo
ones (Weale 1982; Sorshy 1971; Leigh- ' P ; pie A . pup P
) ' gressions. The major conclusions reexfoliations. Therefore glaucoma, as an
ton & Tomlinson 1972). Theoretically, . : ;
L mained the same. Notice that the corepiphenomenon, was related to capsule
the effect should also arise if axial my-

opic patients have a shorter life Spanneal optical power now significantly or zonule rupture at surgery with good

. : . influenced the polar value (Kpol), al- statistical significance.
than non-myopic which actually is not .. .
. .though the clinical relevance of this -
the case (Ninn-Pedersen 1996b). Fi- : . . Glaucoma was more common in in-pa-
. . appears to be slight. The inexplicable : ) )
nally, the eye may actually shrink with . . tients than in out-patients; 14.5% and
’ cqrrelations between the intraocular . . L
age, and this has been suggested severa . 4.4% respectively. Most likely, this is
: . > ! fessure and axial length as well as the . .
times, but there is no definite evidenc . . One of the major factors that explain the
. . . corneal optical power and patient age . . .
in favour of it (Fledelius 1988). . U : igher incidence of complications
both disappeared in this analysis. . :
among in-patients, because they were

There is a relation between the axial usually feebled by old age, complicat-

length of the eye and the corneal refrac6.3. Observations at surgery (IV) . : :
. ing diseases or social problems, and the
tive power. However, the plot also o : .

. L . L incidence of manifest glaucoma in-
shows that the relationship is not linear6.3.1. Complications at surgery

At the extremes. both lona eves and creases with age (Leibowitz et al.
' g ey ge and sex do not seem to have an{980). This is supported by the fact that
short eyes tend to have an increase o : 7 - . . .
fluence on the complication ratio atin a logistic regression analysis which
corneal power. As far as we are aware . ! : . . .

: surgery in our material. This was alsoincluded glaucoma, the higher risk for
this has not been noted before. Equa; . o : . .
: . :~“found by Guzek et al. (1987) in a studycomplications among in-patients disap-
tions for calculating the lens to be in- ; N

. on 1000 cataract operations. Kiichle epeared.
serted after a cataract extraction are

often of the first degree, assuming aal. (1989) found that patients under 4

. : seems likely that inexperienced sur-
X X ) > years of age had an increased risk o S .
linear relationship between the require eons have a significantly higher com-
capsule rupture. In the present study’,. = .
power of the lens and the factors en- . lication rate than others. This agrees
. ; only 75 patient under 41 years of ag
tered. Such equations give poor result

f . . Tulfilled our inclusion criteria, and this well with the stu_dy by Brovynmg &
or myopic or hyperopic eyes, and eM- Il number could be the reason wh Cobo (1985)showing that residents in

pirical correction factors are therefore . ) .y D %raining run an increased risk of various
: - _~“we did not find any statistical signifi- 2
usually introduced. The observatmnCance complications at surgery.

here that a secon_d Fjegree equation_ im- In a study by Kuchynka et al. (1992)
proves the description of the relationin the literature it seems to be glaucometlhere was an increased amouni of poste-
between the axial length and the cornealelated variables rather than glaucoma P
) ) . rior capsule rupture because phacoe-

power suggests that equations for calcuitself that dispose to zonule or CapSU|emuIsification was introduced as a new
lating the power of intraocular lensesrupture at surgery (Moreno et al. 1993; : .

. ; ) procedure. An increasing number of
should similarly not be linear. Guzek et al. 1987; Naumann et al.sur eons used this technidue in the last
1989; Zetterstrom et al. 1992; Lumme g q

& Laatikainen 1993). The pseudoexfo-j[WO and a _half years of the p_enod stqd-
. . ied, and this most likely explains why in
liation syndrome and poorly dilated

X - .1990 the relative risk for complications
upils have been shown to be statisti- P .
with phacoemulsification was as high as

A few of the observations in the analy-
sis were difficult to understand and of
weak statistical significance. We have

therefore continued our analysis of the’ S : _
cally significant risk factors for compli-



3.7, comparing with the previous surgi-erative retinal detachment and uveitisstudies ( Nielsen & Naeser 1993; Laati-
cal technique. because of Iymphoma developed &ainen & Tarkkanen 1985; Laurell
retinal detachment after her cataractl993; Davison et al. 1988).

A long eye is associated with MOT€ o straction. One patient with secondar
postoperative complications than an eye ) P YThe axial length of the eye has previ-

with a normal length (Ninn-Pedersen &|mplantat|on of an intraocular lens de qusly been found to influence the risk
) . veloped a detachment three years after . .

Bauer 1996a). Predisposing factor : . . of retinal detachments (Smith et al.
. : he implantation. The primary cataract i S ;

such as increased axial length and mu'éxtraction was done before this stud 1987; Laatikainen & Tarkkanen 1985;
tiple retrobulbar injection leading to YL aurell 1993; Dardenne et al. 1989).

globe perforation have been impIicatedTWO patients with partial retinal de- However, to our knowledge, the asso-

tachments had their cataracts removed._ . )
by Ramsay & Knobloch (1978). Rosenin order to get a better view of the ret_C|at|on between .the corne_al refractive
(1962) also hypothesised that sclera power and the risk for retinal detach-

o : ina. After the cataract operation, the X
thinning from posterior staphyloma and . ment after a cataract operation has not
. . ...~ detachment progressed. One case with a
increased axial length may be signifi-

o been noted before. We found a statisti-
. . hereditarily luxated lens operated on S . .
cant predisposing factors for ocular -, ~. . cally significant difference in corneal
. . with intracapsular technique develop a . .
perforation. However, we have in theretinal tear postoperativel power between the eyes with and with-
literature not been able to find any evi- P P Y out detachment, but in the Cox’s pro-
dence suggesting that a long eye has arhe risk for a detachment to occurportional hazard model, it did not influ-
increased risk for capsule or zonulewithin the first two years after cataractence the risk for retinal detachment.
rupture (Guzek et al. 1987: Kuchle etsurgery was 0.18%, high-risk cases exThis is most likely because the corneal
al. 1989). In our study, there was a decluded. The result is more favourablepower is dependent on the axial length
creased risk for capsule ruptures andhan the risk for retinal detachment re-of the eye, which was included in the
the regression coefficient remained theported in a number of other studies, inCox’s model and which is likely to be
same when going from simple to multi-which figures have ranged up to 3.6%the more significant variable of the two.
ple logistic regression analysis but theafter extracapsular cataract extractioqD . .
o 2 . . o revious observations suggest that men
statistical significance was not im- (Smith et al. 1987; Nielsen & Naeser ) ) .
. . ) . may have a higher risk for retinal de-
pressive and disappeared in the multipld993). On the other hand, our resultst
o . : - . . achment after cataract surgery than
logistic regression model. This suggestare similar to figures published from . ) o
. ) . . women (Javitt et al. 1991; Laatikainen
that even though axial length may per-other regions in Northern Europe (Niel- ) ;
; ) & Tarkkanen 1985; Hurite et al. 1979).
haps have some influence on the comsen & Naeser 1993; Kraff & Sanders ' .
S - . T We have not been able to confirm this
plication rate, the connection is not1990; Hinemohr et al. 1992). We as . .
X . In our study population, when taking all
likely to be strong. well as others (Nielsen & Naeser 1993) / .
: : . ‘parameters into account simultaneously
have shown that there is a highly sig-! ) :
in the Cox’s proportional hazards mod-

6.4. Postoperative observations (V, nificant association between patient ageels. If, on the other hand, the gender is

VI, VIIN at _the cataract surgery and the risk fo{exammed separately, men seem to run a
retinal detachment. One of the reasons; .
. . T .~ _higher risk than women. We have found
6.4.1. Retinal detachments for the differences in different studies .
the factors age and axial length to be

may therefore relate to the patient age . ; .
. . ; associated with the risk for postopera-

at surgery. In their review of pertinent . .
tive retinal detachment. Our analyses

studies, Nielsen & Naeser (1993) aISOthus suggest that there is no further in-

With an average follow up time of 50.7
months the total risk of retinal detach-
ment was in this study 0.71% and ;
0.43% when certain high-risk casestr;g:]ed that this may well be the expl":maﬂuence from gender when age and axial
were excluded. There were eight such ™~ length are accounted for.
high-risk cases, including two patientsThe above results from the literature
; . . : : . -YAG-laser capsulotomy has also been
with dense cataracts in which retinal desmay be biased, since no account is ' : i
) N suggested to influence the risk for reti-
tachments were discovered at surgernjtaken of the deaths occurring in the : )
. : nal detachment (Javitt et al. 1991; Dar-
These cases were registered as pretudy population. From our cohort of ;

. : . enne et al. 1989). Other studies have
operative detachments. One case had %634 eyes (4916 patients) with catarac cen unable to confirm this (Laati-
preoperative narrow angle glaucoma onn which 24 retinal detachments 0C-| Jinen & Tarkkanen 1985: Nielsen &
both eyes with intraocular pressure ofcurred, we have used survival analysiﬁ\Iaeser 1993). In the reéent analvsis
68 mm Hg and 58 mm Hg in her rightto estimate risk factors. Among a dozeqhe YAG—Iaser. o eratioF;\ was foundyto’
and left eye, respectively. The intraocufactors analysed, three turned out to be _op .

; . o ) . increase the risk for retinal detachment
lar pressure was intractable with medi-significant: age, postoperative YAG-

cation and the patient was operated otaser capsulotomy, and axial length With. a hazard rgtiq of 49 This is very
i ) ' " similar to the finding in the study by
with a combined procedure on both

! Of the three factors found to influenceJavitt et al (1991), were YAG-laser
eyes (cataract surgery with trabeculec; ) . . .

i the risk for postoperative retinal de-capsulotomy was seen to increase the
tomy). In one eye, intraocular hemor-

) tachment, the age of the patient wasisk for retinal detachment 3.9-fold.
rhage and retinal detachment ensue S ) . :
“found to be the most significant. TheFifty percent of the eyes with retinal
surgery, but there were no compli-

. younger the age the greater is the riskletachments in our study had under-
cations when the other eye was oper: ; o .
. X for retinal detachment. This is as ex-gone YAG-laser capsulotomy. Examin-

ated. One patient with a treated preop- . o . . .
pected, as judged from most previousng differences in the time elapsed be-



tween the cataract surgery and themen. We conclude that women run aare conceivable, but we see no support
YAG-laser capsulotomy did not result higher risk than men for needing afor them.
in lesser risk in our study for retinal YAG laser capsulotomy. - . .
" Eyes receiving multifocal and bifocal
detachments. In Javitt's study, about 70/% . . .
. pincterotomy is most often performedintraocular lenses both tended to need
of the patients had undergone YAG- : )
L in eyes with a small pupil. We found laser capsulotomy more often than eyes
laser capsulotomy within 6 months and i ;
- that if it was performed, there was anwith standard lenses. However the sta-
about 13% within 12 months. In the ; L L . .
. around 30% lower risk for a subsequentistical significance disappeared in the
present study population, the corre- L : .
\ X need for YAG laser treatment. An irri- multiple regression analyses, and the
sponding figures were smaller, 3.2%, .. . . . g )
: . “tation of the iris may cause a higherregression coefficients were not quite
and 8.7%, respectively. However, in. . : ) )
. . incidence of posterior capsule opacitystable. Further, the number of different
this study, the average time betwee . . .
r‘{Gunnmg & Greve 1991). Our figures types of intraocular lenses was small
cataract surgery and YAG-laser capsu- : . .
L nevertheless suggest that the referringnd other variables also have an impact
lotomy was 24.67 months, which is not . .
L . ophthalmologists were reluctant to haveon the risk for YAG laser treatment.
significantly shorter than in the de- . .
YAG laser capsulotomies done inTherefore, we cannot conclude that
tachment group, 23.23 months. . . . . .
sphincterotomy patients, perhaps bemultifocal or bifocal intraocular lenses
cause their eyes were seen as more vulcrease the risk for posterior capsular
nerable. In our material, glaucoma eyehaze.
Secondary cataract is hard to define inmore often had sphincterotomy and less
exact clinical terms because it is not aoften had capsulotomies than othe6.4.3. Astigmatism and other obser-
single, well defined entity that easily eyes. This is not as expected, because irations
can be quantified, but rather a conditiorthe literature, glaucoma is often asso- . . .
; ) \ ) . L 6.4.3.1. Postoperative astigmatism
after a cataract operation which make<iated with an increased incidence of
the patient (or his or her doctor) un-posterior capsule opacification (Gun-Age
satisfied, one way or the other. We havening & Greve 1991). Further, Sommer-
therefore used YAG laser capsulotomyauer et al. (1990) found a capsule hazChan e of the astiamatism with age
as the criterion for a clinically signifi- ten times more frequently in eyes with(D kg—EIder & Abr;gms I1970YVIWeaIge
cant secondary cataract. The patientthe pseudoexfoliation syndrome than in 922_ Ninn-Pedersen 1996b) ' enerall
presented here form a homogeneousormal eyes. The discrepancy betweeljfo.n ’frc|>m ith-the-rule o a ’agnst—the—y
group in the sense that they all cameéhe information present in the Iiterature? I:e gHo evélr o h; o notgfol nd an
from a very well defined health careand our results is difficult to explain. It ure.'o sW'n\;orﬁ\z,avt'on \(;n ostouerat' g
district, and that they were operated orappears likely that factors not inCIUdedgst'VlmL;t'slm in rellat'on top at'gnt alve
by a small number of surgeons at a sinin this study may play a larger role than 'gmatl ' : patl ge.

gle department (Ninn-Pedersen et alexpected. Nevert_heless, the figures presented here
1994a and b). unequivocally show that young age pre-

We found that patients from Lund oper-disposes for a higher degree of postop-
Old patients have previously beenated for cataract more often had laseerative with-the-rule astigmatism to-

found to run a lower risk of developing capsulotomy compared to patient fromgether with a steeper slope of change in
posterior capsule opacification (Applethe smaller towns of Orup and Ystad.it. Although the effect is clear, it is not

et al. 1992; Mackool et al. 1991; The number of citizens and their sur-large, which may explain why it has not

Maltzman et al. 1989; Metge et al.vival figures have been taken into ac-been noticed previously.

1989; Morrell & Pearce 1989; Jacobcount in this analysis. The reason for_l_he data presented here do not show
1987; Emery et al. 1978), which agreeghe difference could be that patients in pf the effect. but it Id b
well with the present results. We foundurbanised regions tend to consult doc—a;]ny rer?son or the efiect, but 1 (I:'OUd N
the risk for YAG laser treatment to de-tors more often than patients from ruralt. at the surgeon Is more inclinec to
crease by about 7% per decade, an egegions. We find it hard to assume thalIlghten up the sutures in young patients
timate not obtainable from previouspeople in rural areas should develo n order to stabilise the Incision better.
studies. less posterior capsule opacification owever, other explanations have not
than people in urbanised regions, an‘}een excluded.

In a study by Emery et al. (1978), there is no support for such an assumpPreoperative intraocular pressure
women were seen to develop more pOSt'ion in the literature

terior capsule pacification’s than men. It is well-known that the intraocular

However, this is not uniformly so. In a Patients operated for cataract towardgressure and the spherical refraction
study by Westling and Calissendorffthe end of the studied period more ofterstatus of he eye are related
(1991) there was no sex or age differhad capsulotomies performed than pa¢Poinoosawmy & Roth 1974; Parssinen
ence in the risk for developing a needtients operated on in the beginning. We1990; Thorntorn and Sanders 1987). In
for capsulotomy. In the present studyassume that with growing awareness oparticular, Poinoosawmy et al. (1987)
women more often needed treatmenthe power of the procedure, there wagound that the corneal curvature in-
that men, and this difference was highlyan increased demand for capsulotomyreased in both meridians when the in-
significant statistically. Note that we by the patients, the referring ophthal-traocular pressure was raised, but did
have in this study eliminated the con-mologists, or both. Other explanationsnot discuss whether there was a differ-
founder that women live longer than

6.4.2. Nd:YAG-laser capsulotomies

jet is well documented that there is a



ence in the two. However, in a cross-day 1 astigmatism and its decay ratesheen seen to influence the degree of
section study (Ninn-Pedersen 1996bklso between surgeons having similapostoperative astigmatism (Swinger
we found that the preoperative againstelinical training and experience, work-1987). However, we do not have
the-rule astigmatism (assessed as Kpoipng closely together in the same de-enough exact and detailed data on the
in cataract patients increased with inpartment and purportedly using theincision and suturing techniques used in
creasing intraocular pressure. Theresame surgical procedure. Procedurathe cohort under study that would make
appears to be no previous studies cordetails that might be used to explain thet possible to draw any further conclu-
cerning the relationship between thedifferences were not recorded in thissions.
preoperative intraocular pressure andtudy. All surgeons but one used run—S hincterotomy at surger
postoperative astigmatism. ning 10-0 nylon sutures as their routine P y gery
i the prese sy 1 was foun a1 SO0 1 Caeact neison  eThere s to e o prevons publ
the postoperative intraocular pressure arison bet\F/)veen the wound glosuretween iris sur ergandythe development
decreased after the cataract Surger?echni ues, especially with the enor-of posto erati?/e )allsti matism HOV\F/)ever
(p<0.00001). From another study on ques, espe y ) r-orp P 9 S !
. mous variations in the change in astigin the present study, sphincterotomy
cataract surgery (unpublished), we ob-_ . . . .
- R matism and the amount of postoperativavas in all the regression analyses
served a statistically significant _ . . . . .
X . astigmatism between surgeons with thestrongly associated with both a lesser
(p<0.0001) relationship between the . . : ) . X
X : . “same surgical technique. Statements iamount of postoperative astigmatism
preoperative and postoperative in- . T )
) the literature support this view. Oneand a reduced rate of change in the
traocular pressure showing a 0.27 tg : . ) .
: : study claimed more (Jaffe & Clayman postoperative astigmatism. The factors
0.39 mm Hg increase in the postopera: : ! . ) : .
: .77 71975), another less Stainer et al. (1982)xamined in this study fail to explain
tive value when the preoperative in- ; h . . .
. and one no difference (Meredith & this observation, and others will have to
traocular pressure increased 1 mm Hg. X
Maumenee 1979) in the amount ofbe sought.
That high preoperative intraocular pres-astigmatism in the early postoperative .
sure results in lesser postoperative withperiod when interrupted closure (10—06'4'3'2' Other observations
the-rule astigmatism therefore makesylon) was compared to continuos su-There was a marked with-the-rule astig-
sense. The relationship between during of the wound. Only in a few matism in the early postoperative pe-
steeper decay in postoperative with-thecases were other suture materials usedod but the astigmatism, both total as
rule astigmatism and a low preoperativegsuch as mersilene or polypropylene)well as induced, declined over time. All
intraocular pressure is a new finding  and changes between different kind oftataract extractions except the ones
suture materiel are therefore not likelycombined with keratoplasty were in-
to have influenced the results in ourcluded.
Although there are fluctuations in thestudy. It is known that such variables S \e have in this studv shown that cata-
estimates, especially in the slope pathe length and depth of the suture biteract surgery results ir): a decrease in the
rameter, the tendency is obvious tha@re involved in producing astigmatism gery

large with-the-rule astigmatism beforefollowing cataract surgery (Swinger gosteiﬁ)oedrag;/ ee;rsltraglf;\l/l:triop:’]re?shugeegl;tler
cataract surgery predisposes for largd987). However, these surgical details period y € . y
levation is a previously known phe-

with-the-rule  postoperative astigma-were not recorded and even though the omenon (Calissendorff et al. 1993)

tism. If a patient operated on because omight explain some of the variationsand the later decrease below' the ré—

cataract had a preoperative meridian o$een in this study, this remains unde- ; _ . P
operative level in the intraocular pres-

greatest power at the 12 o’clock posi-termined.
sure after extracapsular cataract extrac-

F'Or.' .'t is plausible that ‘?'OSUTG of an type and size of Incision tion is also known clinically (Noske et
incision at the same location will end up al. 1989)
Al .

with an astigmatism at the same posiin the literature it is often stated that th
tion. We have not found any previousamount of early postoperative astigmadt is a new observation that the average
cataract population studies in the literatism increases with the size of the inci-keratometry power increases postopera-
ture on this matter although it is men-sion (Swinger 1987; and Browning ettively. However, the effect is small, 0.2
tioned in a review by Swinger (1987) al. 1985). In this study, such a connecdiopters, and despite its high statistical
that the final astigmatic error dependdtion is not evident, if also other factorssignificance, its clinical importance
in large part on the preoperative astiglike the type of operation (phacoemulsi-seems only slight.

matism. That a large preoperative with-fication) or position of the incision is
the-rule astigmatism results in a reladincluded in the evaluation. Phaco- its in t £ visual ity | di
tively lesser "immediate” induced post-emulsification as the type of operation>> N 1€MMS O ViSual acurly 1S good in
operative with-the-rule astigmatism is aand if the incision was placed posteriorof patients. Because pre-existing eye

new finding. to the limbus thus seem to be more im—dlseases are not excluded itis difficult
0 compare these figures with other co-

ortant as factors associated with Ies]%I . .
P ort studies. Note that we give the me-

astigmatism. Previously, Leen et aI'dian for visual acuity values, thereby
There are in this study strikingly large (1993) saw a similar effect for phaco_avoiding errors caused by the non-

variations between individual surgeonsemulsification, and the position of the
in both the magnitude of postoperativeincision relative to the limbus has also

Preoperative astigmatism

It can also be seen that the overall re-

Surgeons



linear measurement units used for low7.2. Preoperative observations (ll, nea curvature and intraocular pressure,
visual acuities. 1 age-related macular  degeneration,
dknown history of diabetes, uveitis or

In 1986, the cataract patients showe rheumatoid arthritis), were not seen to
7. GENERAL SUMMARY more visual impairment than in 1990.. '

. . influence the complication rate, as-
During the period, the planned refrac- o
. . ; . sessed as the incidence of capsule rup-
7.1. Demography and epidemiology  tion changed towards emmetropia, pres
. i - “ture at surgery.
(1, v sumably reflecting several kinds of im-
provements in the procedure.

With the Cataract Analysis System 7.4. Postoperative observations (V,
(CAS(TM)) we have analysed 5878 About 78 per cent of the population hadvl, VIII)
consecutive cataract patients operated preoperative astigmatism < 1.5 D. As
. . At two years after cataract surgery we
from 1986 through 1990. The materialexpected, males had slightly longer . )
. . ound the risk for retinal detachment to
is complete enough to be regarded asyes than women, and their cornea .
. . e 0.18%. The follow-up period after
representative of the cataract surgergurvature was also slightly less. Men
: ; - : ; .~ _cataract surgery was up to seven years
performed in the entire referral regionhad more against-the-rule astigmatism :
L . -~ with a mean of 50.7 months, and the
of the Lund Health Care District during than women, and the preoperative . .
. X L X X . total risk for retinal detachment or de-
this period. There has been a strikingastigmatism shifted for both sexes to- " 0
. . ; : : . tachment related conditions was 0.71%,
increase in the number of operations, irwards against-the-rule with age. Long . L
. . . : all cases included. The relative risk for
1990 reaching 3.6 per 1000 inhabitanteyes tended to have more with-the-rule
; . ; . . detachment was found to be 4.9 after a
in the referral region. Simultaneously, astigmatism. Further, the amount of
. . . . . YAG-laser capsulotomy. It changed by
surgery has changed from being mainlyastigmatism was found to deviate more . : .
4 ; : . . a factor of 1.3 with an increase in the
an in-patient to an out-patient proce-from the normal both in large and in__. o
. i X . axial length by one unit (=1 mm) and
dure. Females predominate in the masmall eyes. The with-the-rule astigma- . .
. : . L . . with 0.94 for each added patient age
terial, also after adjustment for the fe-tism decreased with increasing in- ear
male preponderance in the populationtraocular pressure. Finally, a second©&"
Most likely, this is due to a higher inci- degree polynomial model was found toBesides age, five variables significantly
dence of cataract in women than ingive an improved description of theinfluenced the risk of having postopera-
men. relation between axial length and kerative YAG laser treatment. They were
tometric powers. gender, iris sphincterotomy, operation

Despite the increased number of opera- . :
; ) . . —_ date and the community from which the
tions during the period studied thereApart from confirming a number of .

atient came from. After about four to

was no drop in patient age. We con{revious observations, the study show ve years, the percentage of patients

clude that the increase in the number ofhat the axial length of the eye relates tg .
. . L : . not having had a YAG laser cap-
patients which were operated on camé¢he direction and size of the astigma-

0,
about predominantly by cataract operatism. It is as if when the control of the sulotomy was reduced to around 50%
i . . : ; o for women and 60% for men. These
tions on patients which previously size of the eye is failing, the same ap-

would never have had surgery at anylies to the shape of the cornea, as if thgercen_tages_ were based on a sur_\/lval
. . 2 ) analysis, minimising the confounding
age, that is, a new category of patientsatter is also actively regulated. L .
effect of the limited life span of these
was added. Consequently, we do no

foresee any substantial drop in the fu_trhe observation that a polynomial elderly patients.

ture demand for cataract surgery. equation describes the relationship befn this material, the most important pre-

tween the axial length of the eye and the,. . . i
. . . disposing factors for rapid changes in
Inpatients almost always show an in-optical power of the cornea better tha . ) :
; . o ; he postoperative astigmatism were

creased standardised mortality ratioa linear one suggests that equations far . X X

X ) . : arge preoperative astigmatism (polar
compared with outpatients. Young pa-calculating the power of intraocular .
. ) X ) Lo : value), young age, low preoperative
tients and diabetic patients also show afenses should similarly not be linear. . .
. : . . intraocular pressure, if an ECCE were
increased standardised mortality ratio, chosen as the extraction tvpe and the
compared with the normal population,7.3. Observations at surgery (1V) P

but not older patients, which constitute surgeon. The same variables and, in
older patients, ._This study of 5661 extracapsular cataaddition, if the location of the incision
the majority. Cardiovascular death dia-

ract operations demonstrates that a catavas anterior to the limbus, were the
gnoses were overrepresented among the : . ; . .
, . ract patient with glaucoma and operatednost important explanatory variables in

young. In the Cox’s proportional hazard . : ; :
; X .. —on by an inexperienced surgeon runs generating an early large with-the-rule
regression analysis we found besides. .2 : . ; . . g
) Significantly increased risk for compli- astigmatism. Individual surgeons gener-
older age and male sex that diabetes, ~. L . .
Cations at surgery, as indicated by capated widely different amounts of post-
the presence of age-related macular : . X .
sule or zonule rupture. Two variables,operative astigmatism.

degeneration and rheumatoid arthritist : .

) . oo ype of extraction and axial length, may

increased the relative mortality risk. . _
have some influence on the complica-
tion rate, but their importance was less
conclusive. A number of other parame-
ters (patient age and gender, out- or
inpatient surgery, right or left eye, cor-




8. OVERSIGT PA DANSK sygdomme indgar. Parameterregistrelem de to ken. Baggrundspopulationens

ringens detaljerigdom skabte muligheddgdelighed i regionen og primaere
8.1. Kort resume for at belyse anatomiske forhold far detdadsarsager har veeret anvendt til be-
operative indgreb, samt undersgge forregning af standardiseret mortalitets

Den_ne popula}t|onstud|e om katar‘fjlktk''skellige faktorers indvirkning pa hzen-rater (SMR).
rurgi strakte sig over en pre- og perope:

rativ fase med indsamling af data i peri-daser under og efter operationen. En p veerdi < 0.05 blev betragtet som
oden 1986-1990. Den postoperative daf3 4. Metode statistisk signifikant. Nar sikkerhedsin-
taindsamling i denne redeggrelse deekd———— tervaller (konfidensintervaller) er angi-
ker perioden 1986-1992. Epidemiolo-Materialet er indsamlet prospektivt ogvet er det altid pa 95% niveauet.
giske forhold belyses i det farste ogresultaterne baseret pa alle katarakt- . :
. ) . . . . Dette studie er i mange henseender
syvende arbejde. Anatomiske og iseepperationer i Lund fra 1986 til 1990. "cross-sectional” (en maling pr. indi-
refraktive forhold bliver belyst i den SPSS "Statistical Package for The So-: ; 9 pr. X
) S : : . " . vid). Dette geelder iseer de preoperative
andet og tredje publikation. Det fjerdecial Sciences" for Windows, der er en . ) . .
. o L . ; og kirurgiske registreringer. En del af
arbejde belyser risici for komplikatio- velegnet integreret programvare til sta- , al:
. . . e . de postoperative malinger og obser-
ner under det kirurgiske indgreb. Postiistisk bearbejdning af store datamate- _.. - .
) o i . vationer er karakteristiske for en longi-
operative komplikationer belyses i ar-rialer blev anvendt. . ) ol o
. . tudinel studie, med flere malinger pa
bejde fem og seks. Endelig belyses den

. . . . . samme individ pa forskellige tidspunk-
e e e ot

Bygningsfejl i gjets hornhinde (asym-tudinel" vil sige at en parameter kun
. metri) angives som “med reglen” astig-registreres en gang for hvert individ
8.2. Indledning . : . al: . .
matisme, hvis hornhindens mest bry-men malingerne anvendes til at beskrive
Operation for katarakt (gré& steer) er nudende meridian ligger i intervallet 45 @ndringer med tiden (Altman 1995).
den almindeligste af alle elektive opera+il 135°. Ved astigmatisme “mod reg- Eksempel pa dette er aendringen af gjets
tioner i Skandinavien. Antallet af kata- len” er tilsvarende meridian placeret ileengde med alderen hvor leengden af
raktoperationer steg i Sverige fra 8000 iintervallerne 0 til 45° eller 135 til 179. 9jet og alderen er registret ved operati-
1980 til 41009 i 1995. Det vil sige at Bygnmgsfe“ kan beskrives med to pa-onstidspunktet. Her skal man veere eks-
knapt 5 %o af den svenske befO'kningrametre, stagrrelse og retning_ Det efra pépasselig med tolkningen.

arligt opereres for gra steer. Udviklin- ikke muligt uden at tabe information at pat er jet at ville applicere resultaterne
gen fra 1980 til 1990 kan ses i fig. 1.konvertere disse to veerdier til en. Detgr ge anatomiske. il normalpopu-,
Det store antal operationer er af vaesenier dog en fordel ved forskellige statisti-|5tionen. men det mé’understreges at de
lig samfundsgkonomisk betydning ogske beregninger at astigmatismen eéngivne, fund kun geelder for den be-
nzgvendiggﬂc; optimering 3f fObrhsld_udtrykt ved én starrelse. Den poleerey eyne population indstillet til operati-
vedrgrende det operative indgreb. Pefiyzerdi K. =M*(sin2a-cosd) er en sa- A ; . .
oden 1986 til 1990 omfatter 5878 kon-gan. lj?(()alr hoEnhindens p)olaere veerdi igg for gra steer 1 den pagzeldende perio-
sekutive kataraktoperationer ved gjendgioptrier og angiver starrelsen af “med

Klinikken i Lund. 11990 bestod opta- reglen” astigmatismen. M er starrelseng 5 gpidemiologi (1. VII)

geromradet af 382 811 indbyggereaf den totale hornhinde astigmatisme i
Ingen anden Klinik i optageromradetgigptrier. o er hornhinde astigmatis- Katarakt forekom hyppigere hos kvin-

foretog kataraktoperationer i den pa-mens mest brydende meridian malt ider end hos meend 0gséd nar man tog
geeldende periode. Patienter under 15 gﬁrader. Ved induceret (hornhinde)h@jde for at kvinder levede leengere.
var ikke inddraget i undersggelsen dgstigmatisme menes forskellen mellenf>e€nnemsnitsalderen ved det kirurgiske
en stor del af bgrene var henvist frggstigmatismen far og efter operationen.indgreb var ueendret trods den kraftige

andre landsting. djenklinikken havde i stigning i operationsantallet, og derfor
1992 ca. 31 000 ambulante bes@dg 4 2 statistik kan man ikke forvente en nedgang i
Samme ar blev der foretaget ca. 1400 operationsbehovet. Gennemsnitsover-
kataraktoperationer. Af statistiske argalyser blev anvendtjevelsen var efter operation for gra steer

parametriske savel som non-paragen samme som for baggrundsbefolk-
8.3. Formé&l med undersggelsen metriske metoder, simpel og multipelpingen. Yngre kataraktpatienter havde

o : linezer regressionsanalyser samt kovasn overdgdelighed pa grund af cirkula-
Der er relativ fa store populationsbasetjansanalyser. De mere kompleksajonsforstyrrelser. Desuden havde kata-

ret studier om kataraktkirurgi. Der er etyzerktgj som logistisk regression Odraktopereret patienter med diabetes,
stort behov for at belyse epidemiologi-cox's overlevelseanalyse modeller hatpreoperativ. makuladegeneration eller
ske forhold som kens- og alderssamiigejedes veeret anvendelige til resultatiedegigt en klar overdgdelighed (Cox).
menslae_tnmggn ' ertl)l' stor I"'5‘t"?‘r';’j"<t‘beregninger. Visse forhold mellem
population. Der er publiceret et mindrépregperative variable kunne bedst be -

. 8.6. lagttagelser far operation (11,
antal studier om overlevelse hos katagyrives ved andengrads polynomier |

raktpateinter, men de har ofte resulterek apjan-Meier's grafiske illustrering er _ . _
i forskellige konklusioner om morta- gnyvendt til analyse af forskelle i antalletDet preoperative syn pa det gje der

litet. Der er saledes et gnske om palideas |aserbehandlingen af eftersteer melSkulle opereres steg i perioden 1986 il
lige mortalitetstal hvor konkurrerende




Der var en lille overveegt af hgjre gjesmeend var gjet i gennemsnit 0.29 mnKgnnets pavirkning af risikoen for net-
operationer (53,4%). laengere nar gjetrykket var 10 mm Hghindelgsning forsvandt nar de gvrige
. hgjere. Hos kvinder forholdt det sigrelevante forklarende variable var in-
Af andre gjenrelevante sygdomme . . . .
. omvendt proportionalt mellem disse tokluderet i beregningsmodellen. Dette
havde en stgrre del af maendene i kata- ) . e ;
: ; - parametre; dog med mindre statistiskforklares bedst ved at meend i katarakt-
raktpopulationen diabetes eller tidligere

tilfzelde af amotio retinae end kvinder-S'gmf'kans (0.02<p<0.05). populationen var yngre og havde laen-

ne. Kvinderne havde hyppigere aldersMaend havde en hornhindebrydning ded€'e 2Ine end kvinder.
relateret makuladegeneration. Glaukonvar 0,76 dioptrier svagere end kvinders
for operationen forekom i samme ud-Hornhindens brydende kraft var gen-
straekning hos begge kan. nemsnitligt 0.06 dioptrier svagere hosBehandlingskreevende eftersteer opstod
en 10 ar yngre patient, der samtidig vahos mindst 50% af kvinderne og 40% af
eeldre end 60 ar (0.02<p<0.05). Nameendene. Disse procentsatser frem-
dette forhold blev undersggt for alle kommer nar der tages hensyn til overle-
Kvinderne i kataraktgruppen havde ialdre var der ingen sammenhaeng fowelsen.
gennemsnit 0.4 mm kortere gjne samkvinder men stadigveek for meend. . .
S . Kgnsforskellen er stadig markant i
0.8 dioptrier kraftigere brydende horn- , . . B y
; : Kvinder havde hyppigere “med reglen” overlevelses-analysen med de relevante
hinde end maend. Et gje der var 1 mm__. . o . : . :
; : ._astigmatisme (68012C°) nar hornhinde- variable. Meend havde en mindre relativ
kortere havde i gennemsnit en hornhin-"". . RN o i
S astigmatismer starre end 0.5 dioptrierrisiko pa 0.74 end kvinder for laserbe-
de der var 0.4 dioptrier mere brydende. . . .
blev del op i 30 graders intervaller. handling af eftersteer.
Den planlagte postoperative refraktionTilsvarende havde yngre aldersgruppe
gik fra -0.81 i 1986 til -0.23 i 1990. | oftere “med reglen” astigmatisme end
gennemsnit planlagde man mindrezeldre aldersgrupper.
myopi hos kvinden end hos manden.

Eftersteer

| kataraktpopulationen havde 77.9%
mindre end 1.5 dioptriers astigmatisme.

%phincterotomi foretaget under kata-
raktindgrebet resulterede med en faktor
0.73 i feerre laserindgreb for eftersteer.
Forklaringen hertil kan veere at under-
Styrken pa de implanterede kunstig s@gende leege var mere opmaerksom nar
linser var i gennemsnit 0.3 dioptrier Ruptur af den bagre linsekapsel undepatienten var belastet med anden gjen-
starre hos kvinder. operationen med eller uden tab af glassygdom udover katarakt og derfor i
.legeme blev benyttet som komplikati- mindre udstreekning henviste for be-
onsindikator. Totalt fik 2.5% denne handling af eftersteer.

sus 50,0%. “Med reglen” astigmatismenkompl'kat'on' Risikoen steg med en Med stigende patientalder vid operatio-

(Kpol) aftog i gennemsnit med 0.3 faktor 2.7 hvis patienten havde gI‘fj\Ukomnen faldt behovet for eftersteersbehand-

dioptrier nar kataraktpatienten var 10 409 en faktor 2.9 hvis kirurgen hane.Iing med en relativ risiko pa 0.993 pr ar
'dvs. 7% lavere risiko hos en 10 &r zeldre

eeldre. “Med-reglen” astigmatismenforetag(at mi_ndre end 40 operatiorpr

(Kpol) aftog ligeledes med 0.3 dioptrier hele It lpzrlod(etna Ph?kcl)(erpulsll?e- patient. Yngre personer udvikler hyppi-
nar det intraokuleere tryk var 10 mm Hgnngd(u ,,ﬁly srT;‘('e oblen),. ? q aarat ?ngere eftersteer (Apple et al. 1992). En
me fie-sh ev introducerel 1 5nden bidragende forklaring til lavere

hgjere. “Med reglen” astigmatismen s
L ..~ 1988. | 1990 steg risikoen med denn - .
(Kpol) var gennemsnitlig 0.07 dioptrier metoden med en faktor 3.7. Vi fandt ﬁaserbehandIlngshypplghed af eftersteer

stgrre pa et gje der var 1 mm leengere, .~ " "hos eeldre kunne veere et mindre henvis-
gvrigt ingen forskel mellem operation-

e8.7. lagttagelser under operation (1V)

Maend havde hyppigere “mod reglen
astigmatisme end kvinder, 56,5% ver-

Kvinder havde i alle de tre Ovennaevmemetoderne for hele tidsrummet 1988 ‘ningsbehov.

::Isfarﬁ(lede en stgrre “med reglen aStlgma_1990. Jo senere i perioden 1986-199_0_ far ka-
' taraktindgrebet desto stgrre risiko for

Hornhindens totale astigmatisme uanseB.8. lagttagelser efter operation (V, YAG laserbehandling af eftersteer. For

retning var mindst hos patienter medvl, VIII) hver maned der gik, steg risikoen for

middellange gjne. Nar et gje afveg fra med en faktor 1.02. En stigning i dan-

"middelleengden” var astigmatismenNethindelgsning nelsen af uklarheder i linsekapslen eller

thindelgsni orli et stigende gnske hos patient eller laege
ved et andengrads polynom. Ligelede ethindelgsning €r en aworilg Syns-¢., eftersteersbehandling i perioden

kunne relationen mellem gjets Iaengderuenol.e k(_)n(;phkabtlfon (Ij(er Zhar eoﬁzeg/det1986-1990 kan forklare dette forhold.
operative Indgreb Torekom Hos 9.2% 09y 5y en tendens til at patienter fra

og hornhindens totale brydning bedre o >
beskrives ved et andengrads polynom ?ﬂer > ar hos ca. 0.4% af kataraktpatlt]éund oftere blev behandlet for eftersteer
>nd patienter fra mindre udpraeget by-

stedet for en ret inje. ing f eftersi ogede don relative i
/ldre patienter i kataraktgruppen havdeko for nethindelgsning med henhoIdsvisz\all;nfﬁ;?(osOhrgsolgégi eor?teTS;?; .ODrE; r\i,!l?_
gennemsnitligt mindre gjne end yngre.1.3 pr. mm og 4.9. Med stigende OPeray . oholdsvis 0.74 nar patienter fra Lund
Forholdet mellem gjets leengde og aldetionsalder aftog risikoen for lgsning afvar referenceéruppe

var sdledes at en 10 ar eldre patiemtethinden med en faktor 0.94 pr. Ar. ’
havde et gje der i gennemsnitligt varKgnnet som eneste variabel i analysen
0.13 mm kortere (pseudo-longitudinalviste at maend havde en starre risiko
observation; se afsnit 8.4.2)). Hosend kvinder for senere nethindelgsning.

stgrre. Sammenhaengen kunne beskriv;\ﬁ



Astigmatisme Insulinbehandlet diabetes havde dag 1

Efter kataraktoperationen var hornhin-o'.7 dloptners_ mindre Kpgl og samtidig
mindre eendring af Kpol i den efterfal-

den oftest asymmetrisk med den Staer'ende eriode. Hele diabetesgruppen
kest brydende meridian i intervallet®45 g P ' grupp

avirkede de to astigmatisme para-
- 135, dvs. “med reglen” (Fig. 4). | pavi igmati p

; . metrer svagere i samme retning dog
dette arbejde angivet som den polaerglden statistisk signifikans.

veerdi Kpol.
o _ _ Phakoemulsifiering som operationstype
En 10 ar zeldre patient havde | genne,r,nr'esulterede i 2.2 dioptrier mindre “med

sniF 0.4 _dioptrier mindre *med reglen reglen” astigmatisme dag 1, samt affla-
astigmatisme (Kpol) dag 1 (dagen eﬂerdet haeldning i aendring af astigmatis-

Kataraktoperationen) og samtidig rnin'men. Et stort operationssnit (kl. 12) gav
dre aendring af hornhindeastigmatismeqen mindre postoperativ “med reglen”

: od_en pos_toperat_we p_enode. Kﬂnnetastigmatisme mens et operationssnit i
pavirkede ikke astigmatismen efter OP€%ornea gav det modsatte. Hvis snittet

rationen. var med “scleral pocket” teknik opstod

En dioptri starre preoperativ “med reg-mindre “med reglen” astigmatisme

len"astigmatisme (Kpol) resulterede i(Kpol) dagen efter samt en mindre aen-
0.6 dioptris stigning i den postoperativedring af den postoperative astigmatisme
Kpol (dag 1) og samtidig i en stejlerepr. tid (corneoskleralt snit som referen-
aendring af hornhindeastigmatismen i ti-ce).

de? e“fter operatu?,nen._ En s_trarre PreoP&ais der opstod kapsel/zonula ruptur
rativ “med reglen” astigmatisme (Kpol) o4 gjier uden korpustab under kata-

pa en dioptri resulterede i 0.4 dioptriersraktindgrebet var “med reglen” astig-

mindre postoperative induceret astig-i<men 0.73 dioptrier (Kpol) mindre

matisme (Kpol) dagen efter operationerHa en efter og den postoperative astig-
(se 8.4.1.). Et preoperativ hgjere gjen- g d P peraiv 9

tryk pa 10mm Hg resulterede i 0.7;{;?5:2?;2;3?;:3 pr. tidsenhed havde
dioptriers mindre postoperative “med
reglen” astigmatisme (Kpol) dag 1 ogDer var bemeerkelsesveerdig stor forskel
mindre aendring af den postoperativeblandt de opererende leeger nar man
astigmatisme pr. tidsenhed. analyserede variablerne for astigmatis-
. _ men. Forskellene var hgijsignifikante
En steerkere hornhindebrydning preoper,qiem kirurger med samme beskrevet
rat_iv_t p‘%.‘ en dioptri resultere({e 9enneMyherationsteknik og samme operative
smEhgt ! 0'09. diopter mere “med reg- erfaring. Det er kendt (Swinger 1987) at
len” astigmatisme (Kpol) dag 1. Hor- 5 p414" som sutur leengden og dybde

hindens  brydning preoperativt havde,qq |,ning af operationssaret pavirker

ingen _indflydels_e_ pa den pOsmperativeastigmatismen. Disse samt andre opera-
haeldningskoefiicient for Kpol. tionsdetaljer var ikke registreret.

Hvis en sphincterotomi (radialt Klip

gennem iris) blev foretaget under ope-Andre postoperative observationer
rationen for katarakt var der 0.6
dioptriers mindre Kpol dagen efter og

samtidig en mindre aendring af astigma

'gslmekn i d%n postquLatgle I?jeri()de\/ar hgijsignifikant men uden umiddelbar
aukomsygdom  pavirkede  de  10inicl relevans. Det intraokuleere tryk

astigmatisme variable i samme retningfaldt fra 16.6 mm Hg for til 14.4 mm
som sphincteromivariablen; men kun ng efter opérationen ’

den univariate regressionsanalyse var
pavirkningen statistisk signifikant. Jjen
alvorlig pavirket af glaukom samt gjne
med andre konkurrerende sygdomme
kan teenkes oftere at fa udfart iriskirur-
gi. Maske blev disse gjne handteret
kirurgisk anderledes med supplerende
incision og manipulation der medfarer
mindre postoperativ.  astigmatism

(Kpol).

Hornhinden var mere brydende efter
end fgr operationen henholdsvis 44.1
dioptrier og 43.9 dioptrier. Forskellen
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