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Objective. The objective of this study was to investigate whether routine medical testing be-
fore cataract surgery reduces the rate of complications during the perioperative period in adults. 
Methods. The study was carried out in an academic medical center in Brazil, between 10
February 2000 and 10 January 2001. The scheduled cataract operations were randomly as-
signed to one of two groups: 1) to be preceded by routine testing (the “routine-testing group”)
or 2) not to be preceded by routine medical testing (the “selective-testing group”). If the pa-
tient was assigned to the selective-testing group, it was requested that no preoperative testing
be performed unless the patient presented with a new or worsening medical problem that
would warrant medical evaluation with testing. In the case of patients assigned to the routine-
testing group, three tests were requested: a 12-lead electrocardiogram, a complete blood count,
and measurements of serum glucose. 
Results. The sample of 1 025 patients scheduled to undergo cataract surgery was comprised
of 512 assigned to the routine-testing group and of 513 assigned to the selective-testing group.
The two groups had similar proportions of operations canceled and not subsequently resched-
uled, 2% in each group. The cumulative rate of medical events was similar in the two groups,
9.6% in the routine-testing group and 9.7% in the selective-testing group (P = 0.923). The
types of medical events were also similar in both groups. 
Discussion. The results of this study suggest that routine medical testing before cataract
surgery does not reduce the rate of complications during the perioperative period. The results
also suggest it would be more efficient not to request routine preoperative tests unless indi-
cated by patient history or physical examination.
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ABSTRACT

Around the world, cataracts are the
most prevalent cause of visual loss,
and an increase in their number can be
expected over the next several decades
as the median age of the population
rises (1–3). The only effective treat-

ment for cataracts is surgery, but
cataract surgery has fortunately be-
come one of the safest, most success-
ful, and most frequently performed
outpatient surgeries (4–6). 

Previous studies in developed coun-
tries have demonstrated that physi-
cians usually request routine tests re-
gardless of the patient’s preoperative
status, but there is a lack of informa-
tion relative to developing countries
(7, 8). Some of the reasons for request-
ing nonselective tests are that cataract

patients tend to be elderly and to have
serious coexisting illnesses; another
common argument is that the individ-
ual cost of tests is low (1, 9, 10).

That accepted dogma regarding the
validity of preoperative medical test-
ing is now being questioned, and what
was considered optimum preoperative
care is being reassessed worldwide
from the perspective of medical nec-
essity and costs (11, 12). The need 
for routine laboratory tests before cata-
ract surgery and other types of elective
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surgery has been questioned in several
studies (8, 9, 11). There is evidence that
selective requests for preoperative
tests would be a more rational ap-
proach (7, 8, 13). Arterial hyperten-
sion, bronchospasm, and arrhythmia
account for more than 90% of intraop-
erative medical events in cataract sur-
gery, and routine tests do not appear
to predict them (9, 14). 

Seventy percent of laboratory tests
ordered preoperatively in general sur-
gery are not required, based on the pa-
tient history and the results of phys-
ical examination (15, 16). More than
250 000 cataract surgeries are per-
formed each year in Brazil (17). Given
the number of those operations, there
is a significant potential economic im-
pact to rationalizing preoperative test-
ing for low-income populations in
developing countries and for public
health services that are under func-
tional and economic strain. And while
true now, that concern will grow in the
future as the populations of develop-
ing countries continue to age. 

The aim of this prospective random-
ized clinical trial was to investigate
whether routine medical testing before
cataract surgery reduced the rate of
complications during the periopera-
tive period.

METHODS

Patients and medical procedures

The study was carried out in an aca-
demic medical center in Brazil. The med-
ical center’s human-subjects committee
approved the study protocol. All the
surgeries were performed at that same
academic medical center, at the State
University of Campinas, Brazil. 

Patients scheduled to undergo cata-
ract surgery were recruited between
10 February 2000 and 10 January 2001.
Patients were excluded from the study
if they were less than 40 years old,
were undergoing surgery on the sec-
ond eye, were to receive general an-
esthesia, or had had a myocardial
infarction within the preceding 3
months. All patients provided written

informed consent before enrollment in
the study.

For the patients who agreed to par-
ticipate in the study, the scheduled
cataract operation was randomly as-
signed to one of two groups: 1) to be
preceded by routine testing (the “rou-
tine-testing group”) or 2) not to be pre-
ceded by routine medical testing (the
“selective-testing group”). All patients
had a preoperative medical assess-
ment performed by a physician. If the
patient was assigned to the selective-
testing group, it was requested that 
no preoperative testing be performed
unless the patient presented with a
new or worsening medical problem
that would warrant medical evalua-
tion with testing, even if surgery were
not planned. For patients assigned to
the routine-testing group it was re-
quested that three tests be done: a 
12-lead electrocardiogram, a complete
blood count, and measurements of se-
rum glucose. 

Data collection and outcomes

Preoperative data were collected by
means of a medical-history form, com-
pleted by the physician at the time of
preoperative medical examination. In-
traoperative medical events and treat-
ments were recorded on a standard-
ized form by the ophthalmologist or a
member of the nursing staff. 

The definitions of adverse medical
events used in the study are listed in
Table 1. Two of the study’s researchers,
an internist and a cardiologist, re-
viewed the relevant medical records in
order to determine whether one of the
study’s definitions of an adverse event
was met. These reviewers were not in-
formed of the study-group assignment
of the patients. Medical events that
occurred before discharge on the day
of surgery were considered as related
to the surgery. We did not include
medical events after discharge because
of difficulties in following up these
patients.

Sample size and statistical analysis

A sample size of 1 000 patients (500
per group) was planned. With an as-
sumption of an adverse medical event
rate of 9% in the routine-testing group,
this sample size provided a 90% prob-
ability of detecting a difference as
small as 7% in the selective-testing
group. Results of these analyses were
considered as statistically significant
when the P values were < 0.05. We
used Epi Info 2000 computer software
(United States Centers for Disease
Control and Prevention, Atlanta, Geor-
gia, United States of America) for the
statistical analyses. For categorical
variables, chi-square (Yates) tests and
Fisher’s tests were used; for continu-
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TABLE 1. Definitions of adverse medical events, cataract surgery study, Brazil, 2000–2001

Event Definition

Hypertension

Arrhythmia

Myocardial ischemia

Transient ischemic attack

Bronchospasm

Presurgical acute anxiety

Increase in systolic pressure to > 179 mm Hg or in diastolic
pressure to > 109 mm Hg with new antihypertensive treatment,
or a change in treatment required
New or worsening disturbance of heart rhythm requiring new
treatment or a change in treatment
New or more severe chest pain diagnosed as ischemia and
requiring treatment
Abrupt onset of a focal neurologic deficit lasting < 24 hours and
resulting from cerebrovascular ischemia
Wheezing or excessive coughing requiring a bronchodilator or
theophylline
Abrupt onset of a fear of death



ous variables, one-way analysis of
variance (ANOVA) tables were used. 

RESULTS

We enrolled 1 025 patients sched-
uled to undergo cataract surgery be-
tween 10 February 2000 and 10 Janu-
ary 2001. The sample consisted of 512
patients assigned to the routine-testing
group and 513 patients assigned to 
the selective-testing group. The two
groups had similar proportions of op-
erations that were canceled and not
subsequently rescheduled, 2% in each
group.

The two groups were well balanced
in terms of age, with a mean age of
66.4 years (standard deviation (SD) =
11.9 years) among the routine-testing
group and of 66.7 years (SD = 11.4
years) among the selective-testing
group (ANOVA P = 0.734). The groups
were also well balanced with respect
to sex and risk of perioperative com-
plications (Table 2) as well as coexist-
ing illness (Table 3). 

The cumulative rate of medical
events was similar in the two groups,
9.6% in the routine-testing group and
9.7% in the selective-testing group (P =
0.923). The types of medical events
were similar in both groups (Table 4).
Treatment for hypertension accounted
for 85.4% of the events in the routine-
testing group and 87.8% of the events
in the selective-testing group. 

DISCUSSION

At the beginning of the 21st century,
in terms of cataracts, worldwide there
were 25 million blind individuals
(visual acuity (VA) < 3/60) and 110
million visually impaired individuals
(VA < 6/60) (1, 3, 19). In an era when
cost-benefit analysis is applied to all

aspects of medical practice, including
cataract surgery (20), unselective pre-
operative routine testing is no longer
justified. 

Forty years ago, physicians relied
primarily on history-taking and physi-
cal examination to make preoperative
medical assessments of cataract pa-
tients. Tests were ordered selectively to
confirm clinical impressions. With ad-
vances in technology and the growing
use of multiphasic batteries of labora-
tory tests, the goal became to formulate
an early, presymptomatic diagnosis so
as to optimize care. However, the use
of these batteries of tests magnified
two problems: the need to determine
which tests, if any, should be required
preoperatively, and the question of
what should be done when test results
are unexpectedly abnormal (21).

Ambulatory surgical procedures on
an outpatient basis have proliferated
in the last 20 years, as it became ap-
parent that many procedures could be
done in an ambulatory setting more
cheaply and yet safely (22, 23). There
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TABLE 2. Characteristics of the patients, according to the group assignment, cataract
surgery study, Brazil, 2000–2001

Operations performed in group

Routine-testinga Selective-testingb

(502 patients) (503 patients)

Characteristic No. % No. % P

Sex: male 275 54.8 264 52.5 0.466c

Risk classd 0.839c

I 70 13.9 76 15.1
II 385 76.7 378 75.2
III 47 9.4 49 9.7

a Routine-testing group = cataract operation was preceded by routine testing.  
b Selective-testing group = cataract operation was not preceded by routine testing.
c Significance according to chi-square test.
d Risk class according to the American Society of Anesthesiologists (ASA) classification system (18). 

TABLE 3. Coexisting illness, according to the group assignment, cataract surgery study,
Brazil, 2000–2001

Operations performed in group

Routine-testinga Selective-testingb

(502 patients) (503 patients)

Characteristic No. % No. %

Hypertension 247 49.2 241 47.9
Angina 12 2.4 12 2.4
Myocardial infarction 13 2.6 9 1.8
Arrhythmia 24 4.8 21 4.2
Congestive heart failure 4 0.8 6 1.2
Stroke 3 0.6 5 1.0
Epilepsy 4 0.8 6 1.2
Parkinson’s disease 2 0.4 1 0.2
Psychiatric disease 7 1.4 6 1.2
Chronic obstructive

pulmonary disease 29 5.8 25 5.0
Diabetes 96 19.1 98 19.5
Anemia 4 0.8 5 1.0
Bleeding disorders 0 0.0 1 0.2
Renal disease 9 1.8 10 2.0
Thyroid disease 1 0.2 2 0.4
Liver disease 1 0.2 0 0.0
Arthritis 12 2.4 15 3.0
None of the above 24 4.8 20 4.0
No disease 10 2.0 20 4.0

a Routine-testing group = cataract operation was preceded by routine testing.  
b Selective-testing group = cataract operation was not preceded by routine testing.
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Cerebrovascular
Transient ischemic attack 1 0

Pulmonary
Bronchospasm 3 3

Psychiatric
Anxiety 2 2

Total 48 49

a Routine-testing group = cataract operation was preceded by routine testing. 
b Selective-testing group = cataract operation was not preceded by routine testing.
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Objetivos. El objetivo de este estudio consistió en determinar si la realización ruti-
naria de pruebas clínicas antes de la cirugía de cataratas reduce la tasa de complica-
ciones perioperatorias en adultos.
Métodos. El estudio se realizó en un centro médico universitario de Brasil entre el
10 de febrero de 2000 y el 10 de enero de 2001. Los pacientes con operaciones de
cataratas programadas fueron asignados aleatoriamente a un grupo en el que las
pruebas preoperatorias se realizaron de forma rutinaria (grupo R) o a un grupo en el
que se realizaron de forma selectiva (grupo S). A los pacientes asignados al grupo S
solo se les solicitaron pruebas preoperatorias en caso de que presentaran un problema
médico nuevo o agravado que justificara su realización. En el grupo R se practicaron
tres pruebas preoperatorias de forma rutinaria: un electrocardiograma de 12 deriva-
ciones, un hemograma completo y una determinación de la glucemia. 
Resultados. De los 1 025 pacientes estudiados, 512 fueron asignados al grupo R y 513
al grupo S. La proporción de intervenciones canceladas y no programadas nuevamente
fue similar en ambos grupos: 2% en cada uno. La tasa acumulada de complicaciones
médicas también fue similar en ambos grupos: 9,6% en el grupo R y 9,7% en el S (P =
0,923). Lo mismo ocurrió con los tipos de complicaciones médicas observadas. 
Conclusiones. Los resultados de este estudio indican que la realización rutinaria de
pruebas médicas antes de la cirugía de cataratas no reduce la tasa de complicaciones
perioperatorias y que parece ser más eficiente no solicitar pruebas preoperatorias, a no
ser que la historia clínica o la exploración física del paciente indiquen su realización.

RESUMEN

¿Es necesario hacer pruebas
clínicas rutinarias antes 

de la cirugía de cataratas?


