
Objectives: To assess the efficacy and safety of a pediatric day surgery program and its benefits to the
child and family. Design: A review and analysis of prospectively gathered data. Setting: The Children’s
Hospital of Eastern Ontario (CHEO), a university-affiliated pediatric centre with a referral base of 2.5
million people. Patients: All children undergoing day surgery at CHEO during the 5 years between
1992 and 1997. Interventions: All surgical procedures performed on a day surgery basis. Main out-
come measures: Procedures performed, complications and unexpected admissions. Results: An average
of 4899 children per year underwent surgical procedures in the ambulatory day surgery program. The 4
commonest procedures performed were myringotomy, tonsillectomy and adenoidectomy, dental proce-
dures, and inguinal hernia repair. The majority of children were between 2 and 7 years of age. Compli-
cations were few, averaging 1.6% per year, with postoperative bleeding, primarily secondary to tonsillec-
tomy and adenoidectomy, being the most common. None resulted in permanent disability and there
were no deaths. Conclusions: Pediatric day surgery is a safe and cost-effective program that benefits the
child, the family and the pediatric surgical program.

Objectifs : Évaluer l’efficacité et la sûreté d’un programme de chirurgie pédiatrique d’un jour et ses
avantages pour l’enfant et la famille. Conception : Examen et analyse des données recueillies de manière
prospective. Contexte : Hôpital pour enfants de l’est de l’Ontario (HEEO), centre pédiatrique affilié à
une université comprenant une base de référence de 2,5 millions de personnes. Patients : Tous les 
enfants ayant subi une chirurgie d’un jour à l’HEEO pendant la période de cinq ans s’échelonnant de
1992 à 1997. Interventions : Toutes les interventions chirurgicales effectuées en une journée. Princi-
pales mesures de résultats : Interventions effectuées, complications et admissions imprévues. Résultats
: En moyenne, 4899 enfants par année ont subi une intervention chirurgicale dans le cadre du pro-
gramme de chirurgie ambulatoire d’un jour. Les quatre interventions les plus courantes ont été :
myringotomie, amygdalectomie et adénoïdectomie, procédures dentaires et traitement d’une hernie in-
guinale. La plupart des enfants avaient entre 2 et 7 ans. Il y a eu peu de complications, en moyenne 
1,6 % par année, les saignements postopératoires, surtout à la suite d’une amygdalectomie et d’une
adénoïdectomie, étant les plus courants. Aucune intervention n’a donné lieu à une invalidité perma-
nente et il n’y a eu aucun décès. Conclusions : La chirurgie pédiatrique d’un jour est un programme
sûr et rentable qui bénéficie aux enfants, à leur famille et au programme pédiatrique chirurgical.
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The concept of organized day
surgery for children was first put

forward by Nicoll in 1909.1 Children
are good candidates for day surgery
because they are typically healthy,
and the surgical procedures they re-
quire are generally predictable and
often of short duration. 

Ambulatory surgery over the past

decade has become extremely popu-
lar, not only because costs are de-
creased but also, from the patient’s
point of view, because it avoids hospi-
talization and allows the patient to 
recuperate in a home environment.
The latter is especially true for chil-
dren. Through the institution of pe-
diatric day surgery programs, it has

been well recognized that the psy-
chologic trauma of separation during
hospitalization is minimized by hav-
ing the child’s postoperative care
managed in the home environment.
In recent years, fiscal pressures have
popularized adult ambulatory pro-
grams in Canada and the United
States.2–6 The health care programs in



both these countries are being forced
to become increasingly more cost-
effective, being driven in the United
States by the managed care environ-
ment and in Canada by decreased
funding allocated to hospitals by
provincial governments. Although
this has been one of the main factors
in driving the initiation and expan-
sion of adult day surgery programs, in
the pediatric field, day surgery pro-
grams have been operating in pedi-
atric hospitals for at least 3 decades.1–7

The program at the Children’s Hos-
pital of Eastern Ontario (CHEO) was
incorporated into the planning of the
hospital when it was built in 1974
and included a large day surgery unit.
It has enlarged from a small percent-
age of children having their surgery
through the day surgery ambulatory
program to the current 70% of chil-
dren having surgery at CHEO
through the program.

Although our hospital is not
unique in having established a pedi-
atric day surgery program over 20
years ago, we have been a recent
leader in instituting a day surgery
program for all tonsillectomies and
adenoidectomies in children, now
having over 6 years’ experience with
this aspect of the program. It was the
purpose of this analysis to document
a 5-year experience with our pro-
gram, to critically analyze the com-
plications experienced and to deter-
mine the feasibility of expanding the
program to procedures not tradition-
ally done on a day surgery basis.

Methods

To analyze the day surgery pro-
gram at CHEO, we chose a 5-year
period from 1992 to 1997 (since this
was just after our tonsillectomy and
adenoidectomy program was up and
running successfully). All records
during this time were computerized,
facilitating the collection of data and
allowing a more accurate evaluation
of the common types of surgery
done in each of the surgical disci-
plines. All complications of the day

surgery program had also been
prospectively recorded, beginning in
1990. This was done by document-
ing the reasons for all unplanned ad-
missions, either from the day surgery
unit itself or any unplanned admis-
sion of a child who had had ambula-
tory surgery and was admitted from
home within a week of the surgery.
We also have recently reviewed our
surgical procedures to identify areas
into which we could expand our day
surgery program.

Results

The mean (and standard devia-
tion) number of children treated an-
nually in the CHEO ambulatory day
surgery program during the study
period was 4899 (153); hence, the

total number of children seen each
year has been remarkably consistent
(Table 1). The otolaryngologic pro-
cedures of myringotomy and tonsil-
lectomy and adenoidectomy were
consistently the most common pro-
cedure done through the day surgery
program at CHEO (Table 2). These
were followed by dental procedures
requiring general anesthesia followed
by hernia repair, predominantly in
infants and young children, ophthal-
mologic procedures, and circumci-
sions. The frequency of circumcision
has decreased over the past 2 years
owing to the Ontario government’s
withdrawal of financial coverage for
nonmedically indicated circumcision. 

The ages of children treated in the
day surgery program are shown in
Fig. 1. The majority of children were
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Table  1

Children Treated in the Ambulatory Day Surgery Program
at the Children’s Hospital of Eastern Ontario, by Service, Between
1992 and 1997

Year

Service 1992/93 1993/94 1994/95 1995/96 1996/97

Dentistry   562   536   554   553   597

General surgery 1047 1042   901   826   849

Neurosurgery       3       1       1       1       2

Ophthalmology   541   503   559   464   507

Orthopedics   217   188   154   158   178

Otolaryngology 2064 2247 2265 2196 2015

Plastic surgery   239   179   178   176   178

Urology   211   285   314   308   132

Gynecology     10       9       9       9       4

Table 2

Most Common Surgical Procedures Performed in the Ambulatory Day
Surgery Program at the Children’s Hospital of Eastern Ontario
Between 1992 and 1997

Year

Procedure 1992/93 1993/94 1994/95 1995/96 1996/97

Myringotomy, with or without tubes 977 1129 1035 945 854

Tonsillectomy, with or without
adenoidectomy 788   825   965 919 807

Dental procedures 545   511   521 533 576

Hernia repair 486   462   472 493 459

Extraocular muscle procedures 325   319   338 276 300

Penile procedures 276   383   221 171 146

Excision of skin lesion   97     75   104   69   96

Nasolacrimal duct procedures   92     73     91   66   85

Cystoscopy   78     75     74   79   70

Cardiac catheterization   12     20     12   56   69



between 2 and 7 years, and this was
consistent over the study period. Ex-
amining the 10 most common pro-
cedures of each of the surgical disci-
plines in more detail provides an
overview of the types of procedures
amenable to day surgery. Table 3
illustrates the 10 principal types of
surgery performed by the otolaryn-
gology service, illustrating the domi-
nance of myringotomy, tonsillec-
tomy and adenoidectomy. Root
canal surgery was the most common
dental outpatient procedure followed

by extraction and application of a
crown. Extraocular muscle recessions
were the commonest ophthalmolgic
outpatient procedure followed by
probing of the nasolacrimal duct and
examination of the eye in small chil-
dren. Inguinal hernia and umbilical
hernia repairs are currently the com-
monest procedures done by the gen-
eral surgery service. Circumcision
was the most common procedure
done by the urological service, fol-
lowed by cystoscopy, hydrocelec-
tomy and urethral meatotomy. The

orthopedic service has had a lower
volume of children pass through the
day surgery program. Arthroscopy,
removal of fixation devices and cast
changes in young children have been
the commonest procedures done by
this service. The most common plas-
tic surgery procedures done through
the program include otoplasty and
excision of skin lesions. The neuro-
surgery and cardiovascular services,
because of the nature of their
surgery, rarely utilize the program.
However, cardiac catheterizations are
now routinely done through the day
surgery service and have been grow-
ing in number since the establish-
ment of the pediatric cardiac pro-
gram at CHEO in 1991. Cardiac
catheterization is an example of a
new day surgery procedure intro-
duced successfully to the point at
which 95% of all cardiac catheteriza-
tions are now performed on a day
surgery basis.

An analysis of the complications of
the program was done in a prospec-
tive manner beginning in 1990. Un-
planned admissions directly from the
day surgery unit are listed in Table 4.
The average percentage of patients
requiring admission over the 5-year
period was 1.6%. The largest number
of patients requiring admission was in
1992/93, coinciding with the year
that the tonsillectomy and adenoidec-
tomy day surgery program was fully
instituted. Most patients requiring
admission were children who had 
undergone tonsillectomy and ade-
noidectomy. As can be seen from
Table 4, this decreased significantly
over the ensuing 4 years. The com-
monest reasons for admission con-
tinue to be postoperative bleeding,
primarily from tonsillectomy and ade-
noidectomy, as well as nausea and
vomiting. Some children who met
the criteria for apnea monitoring
were kept in the hospital for
overnight monitoring. Table 5 illus-
trates the admissions of children who
were sent home and then admitted
within a week. This has averaged
0.3% of our day patients over the

Pediatric day care surgery 

Canadian Journal of Surgery, Vol. 44, No. 3, June 2001 195

92/93
93/94
94/95
95/96
96/97

2000

1500

1000

  500

      0
2–4 5–7 8–10 11–13 14 +   < 0

Years

N
o

. o
f 

ca
se

s

FIG. 1. Age range of children treated in the Children’s Hospital of Eastern Ontario
surgical day program between 1992 and 1997.

Table 3

Principal Surgical Procedures Performed on the Otolaryngology
Service in the Ambulatory Day Surgery Program at the Children’s
Hospital of Eastern Ontario Between 1992 and 1997

Year

Procedure 1992/93 1993/94 1994/95 1995/96 1996/97

Myringotomy with tubes 973 1119 1025 934 851

Tonsillectomy and adenoidectomy 375   403   503 441 363

Tonsillectomy 277   241   299 289 249

Adenoidectomy 136   181   163 189 195

Removal of tympanotomy tubes   30     28     58   57   54

Myringoplasty   31     26     14   17   30

Lingual frenotomy   18     19     29   31   30

Removal of foreign body —
esophagus     3       4       2   15   17

Laryngoscopy   19     12     15   21   14

Control of epistaxis   11      8     12     8   12



study period and has varied very little
from year to year. Again, postopera-
tive bleeding, primarily delayed
bleeding from tonsillectomy and ade-
noidectomy, was the major reason for
admission. During this 5-year period
no major untoward experience has
resulted in any permanent disability
to a child, and there have been no
postoperative deaths since the incep-
tion of the day surgery program at
CHEO among the almost 25 000
children followed up prospectively.

Discussion

There are many advantages of a
pediatric ambulatory day surgery pro-
gram that accrue to both families and
hospitals. The child and family are
happier and more comfortable with
lessened separation anxiety. The child
is also not exposed to hospital envi-
ronmental organisms, with the result
that nosocomial infection is reduced.
Indeed, postoperative fever ac-
counted for only 3 admissions, cough
only 14 patients and wound infection
only 6 patients in the entire 5-year
experience involving a total of almost
25 000 ambulatory surgical proce-
dures. The program is also extremely
cost-effective and avoids expensive
admission costs. The real saving,
however, comes from the ability to
institute actual bed closures; with the
development of the tonsillectomy
and adenoidectomy day surgery pro-
gram in 1990, a complete 30-bed
ward was able to be closed at CHEO.

Recent advances in anesthesiology
have also contributed to the im-
proved results associated with ambu-
latory surgery. To ensure that chil-
dren who have other major illnesses
are properly assessed before the day
of surgery, a preoperative anesthesia
clinic to which such patients are re-
ferred has been established. Children
who fall within a set criteria for refer-
ral to this clinic (i.e., associated med-
ical illness, surgery requiring blood
transfusions or respiratory or airway
malformations) are seen by the anes-
thetist for a preoperative evaluation
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Table 4

Unplanned Admissions to Hospital from the Ambulatory Day Surgery
Program at the Children’s Hospital of Eastern Ontario Between 1992
and 1997

Year

Reason for admission 1992/93 1993/94 1994/95 1995/96 1996/97

Bleeding       9       7     16     19       8

Oozing       4       3       4       0       0

Drowsiness       0       1       2       1       0

Nausea and vomiting     23     10       9       7       5

Rehydration       0       0       0       0       0

Pain       7       3       5       1       2

Bradycardia       3       0       0       1       0

Apnea monitoring       8       6       8       7     10

Laryngospasm       6       0       2       0       2

Malignant hyperthermia       7       4       1       2       0

Vomiting blood       5       2       0       1       1

Fever       2       0       0       1       2

Refusal to drink       6       4       1       1       1

Cough, asthma, croup       6       1       1       4       1

Wound infection       1       0       0       0       0

Day surgery unit closed       1       2       3       1       4

Antibiotic administration       2       2       0       0       0

Other     34     23     23     28     34

Total   124     68     75     74     70

Total day surgery cases 4949 5038 4977 4813 4720

Admitted from care surgery, % 2.5 1.3 1.5 1.5 1.5

Table 5

Unplanned Admissions to Hospital from Home of Children Treated
in the Ambulatory Day Surgery Program at the Children’s Hospital
of Eastern Ontario Between 1992 and 1997

Year

Reason for admission 1992/93 1993/94 1994/95 1995/96 1996/97

Bleeding       3     10     15     10       7

Oozing       0       0       0       0       0

Drowsiness       0       0       0       0       0

Nausea and vomiting       1       1       3       1       1

Rehydration       1       1       0       0       3

Pain       0       0       0       0       0

Bradycardia       0       0       0       0       1

Apnea monitoring       0       0       0       0       0

Laryngospasm       0       0       0       0       0

Malignant hyperthermia       0       0       0       0       0

Vomiting blood       0       0       2       1       0

Fever       1       0       0       0       0

Refusal to drink       0       1       0       0       0

Cough, asthma, croup       0       0       0       1       0

Wound infection       0       1       0       0       4

Day surgery unit closed       0       0       0       0       0

Antibiotic administration       0       0       0       0       0

Other       1       1       2       1       2

Total       7     15     22     14     18

Total day surgery cases 4949 5038 4977 4813 4720

Admitted from day surgery, % 0.1 0.3 0.4 0.3 0.4



within a month before surgery. If
necessary, further investigation can
be ordered at that time. 

Day surgery has become a fre-
quent form of treatment, comprising
between 51% and 65% of all surgical
procedures.2,3,7 Our volume of day
surgery has consistently been over
60% of all surgery performed at
CHEO over the past 5 years.

Whereas all surgical services offer
outpatient surgery, most centres have
reported that ophthalmology, gen-
eral surgery, dentistry and otolaryn-
gology are the most frequent users,2,7

and this has been our experience.
To minimize the potential for

complications, appropriate patient se-
lection is essential, as not all children
are good candidates for day surgery.
The child should be American Soci-
ety of Anesthesiologists physical sta-
tus I or II, and possibly III if the
child’s medical condition is well con-
trolled.8–10 Elective surgery should be
postponed if the child presents with
or has a recent history of an upper
respiratory tract infection. In order
for the child to be suitable for day
surgery, the family should remain
close to the hospital and the parents
should be responsible and capable of
following postoperative instructions.
We are fortunate at CHEO in having
both a Ronald McDonald House and
Rotel (a Rotary sponsored hotel)
close to the hospital. Children under
1 year of age born prematurely have
been reported to be at increased risk
of thermoregulatory and respiratory
complications, in particular apnea,
and must be considered on an indi-
vidual basis and carefully monitored
postoperatively.

The choice of procedures for day
surgery must also be considered.
Typically, the procedure should be
brief and involve minimal bleeding
and should not require exposure of
any major body cavities.8,10 The most
common procedures in day surgery
include herniorrhaphy, myringo-
tomy, adenoidectomy, circumcision,
eye muscle surgery, thyroglossal and
first branchial cleft cyst excision,

bronchoscopy and gastrointestinal
endoscopy.3,8

Another essential factor in day
surgery is the discharge criteria.
Commonly the criteria include stable
vital signs, the ability to tolerate flu-
ids, ability to void, control of pain,
absence of nausea, ability to walk,
and a responsible parent or guardian
to care for the child.11 The criterion
that the child can tolerate fluids at-
tempts to decrease the potential for
dehydration. However, mandating
that children drink liquids increases
the probability of vomiting, a compli-
cation already prevalent in children.3,12

In response to this dilemma,
Schreiner and Nicolson13 stated that
children should drink only when they
feel ready and may even be safely dis-
charged before drinking. This proto-
col does not increase the probability
of vomiting or dehydration after dis-
charge.14 We also use this approach
and have had similar results.

The frequency of unplanned ad-
missions following day surgery has
been reported to range from 0.1% to
5.3%.3,7,9,11,15–17 Ours has averaged
1.7% over the past 5 years. Some
studies have noted that complica-
tions of anesthesia, such as vomiting
and respiratory difficulty have precip-
itated most admissions,18 whereas
others have reported the cause to be
surgical, such as a more extensive
procedure than was initially planned,
unexpected findings, or further treat-
ment.3,7,11 A combination of surgical
and anesthetic complications has also
been implicated.6,7 In our study,
bleeding (mostly from tonsillectomy
and adenoidectomy) was the com-
monest reason for unplanned admis-
sion, averaging 11 children per year,
followed by nausea and vomiting.

Vomiting is one of the most com-
mon postoperative complications in
children,12–14,19 who have an incidence
of vomiting twice as high as that of
adults.18 Postoperative vomiting has
been reported to vary between 0.2%
(in a study that did not include ton-
sillectomy and adenoidectomy17) and
15% (in a study that included tonsil-

lectomy and adenoidectomy20). Of
those children suffering this compli-
cation, between 33%7 and 88%9 have
required admission. Our experience
is of a much lower incidence of vom-
iting and subsequent admission.
Propofol-based anesthetic agents
have been associated with a de-
creased incidence of postoperative
vomiting.11

The otolaryngology service has
been one of the most frequent users
of day surgery2,7,9 and was the highest
user in our program. The perfor-
mance of tonsillectomy with or with-
out adenoidectomy on an outpatient
basis has been controversial, despite
the increasing acceptance of day
surgery.21–26 This has been owing to
the higher rate of postoperative nau-
sea, vomiting, bleeding and airway
obstruction reported in association
with these procedures.6,9,18,27–33 De-
spite this controversy, some Ameri-
can states have legislated that ton-
sillectomy with or without ade-
noidectomy must be performed on
an ambulatory basis.4 The rate of
complications associated with these
procedures has been reported to
range between 2.2%21 and 20%.25 In
the latter study, 81% of the children
with postoperative complications re-
quired admission. Our experience
has been very gratifying in our tonsil-
lectomy and adenectomy day surgery
program, with an admission rate of
less than 1.5%.

It must be emphasized that to run
a large day surgery program requires
dedicated, well-trained nursing staff
and the cooperation of the anes-
thetists, surgeons and the surgical of-
fice staff. In the CHEO day surgery
program, orientation of families and
parents begins at the time the surgi-
cal procedure is scheduled. At this
time a set of guidelines outlining the
program is given to the families. It
covers essential information such as
when the child should begin fasting,
what time the family should appear
in the day surgery unit, whether a
consult to the preanesthetic clinic is
required, and the day surgery history
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and physical form is completed or
arrangements are made for the child
to see the pediatrician or general
practitioner to have this done. The
family is also made aware of accom-
modations close to the hospital at
the Rotel or the Ronald McDonald
House. Families are also invited to
take advantage of the orientation
visit managed by the operating room
nursing staff on weekdays, whereby
families are taken on a tour, con-
ducted in both official languages, of
the day surgery unit and the operat-
ing room. The program is reinforced
by all staff in the clinics, and families
are also contacted a couple of days
before the procedure by admitting
staff to review the time and day of
surgery and the fasting instructions. 

An essential component for the
success of the pediatric day surgery is
the postoperative home care pro-
gram. This is especially necessary for
disabled children.

Conclusions

We have confirmed the safety of a
busy pediatric day surgery program.
Its acceptance by patients and fam-
ilies is almost universal and its cost-
effectiveness is unquestioned. More
recognition of the pediatric surgical
day care program by provincial fund-
ing agencies is necessary to recognize
the particular needs of the pediatric
population. Pediatric day surgery
should not be lumped into funding
formulas for adults. There needs to
be a greater recognition of pediatric
day surgery programs by the min-
istries of health so that these pro-
grams will continue to flourish since
they are a major contributor to cost
reduction and to quality of child care.
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