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Emergency department use and hospital admission in children following ambulatory surgery:

Results of a population-based cohort study

ABSTRACT
Introduction: Pediatric ambulatory surgery (same day surgery and planned same day discharge)
is more frequently being performed more frequently in Canada and around the world; however,
after surgery children return to hospital, either through the emergency department (ED) or
through a hospital admission (HA). The aim of this study was to determine the patient
characteristics associated with ED visits and HA in the 3 days following pediatric ambulatory
surgery.
Methods: This population-based retrospective cohort study utilized de-identified health
administrative database housed at ICES and included residents of Ontario, younger than 18 years
of age, who underwent ambulatory surgery between 2014-2018. Patients were not involved in the
design of this study. The proportion of ED visit and HA were calculated for the total cohort, and
the type of surgery. The odds ratios and 95% confidence intervals were calculated for each
outcome using logistic regression.
Results: 85,836 children underwent select ambulatory surgeries. 2,681 (3.1%) had an ED visit
and 2,433 (2.8%) had a HA in the 3 days following surgery. The most common reasons for ED
visits included pain (17.3%) and haemorrhage (10.6%). Reasons for HA included haemorrhage
(8.6%), dehydration (5.9%), and pain (3.2%).
Conclusions: Our findings suggest that pain, bleeding and dehydration symptoms are associated
with a return visit to the hospital. Providing caregivers with strategies to identify and manage

these symptoms is a logical preventive strategy.
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What is known about the subject?

Pediatric ambulatory surgery (same day surgery and same day discharge) is being
performed more frequently

After discharge to home, children and parents do return to the emergency department or
are admitted to hospital (HA)

Children were more likely to have an ED visit or HA if they have comorbidities

What this study adds?

Approximately 6% of children had an ED visit or HA following elective ambulatory
surgery in Ontario, Canada

Findings suggest that pain, bleeding and dehydration symptoms are associated with a
return visit to the hospital

Providing parents and caregivers with strategies regarding managing pain and hydration

at home may prevent ED or HA.
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Emergency department use and hospital admission in children following ambulatory surgery:
Results of a population-based cohort study
Introduction:

Pediatric ambulatory surgery (same day surgery and planned same day discharge) is being
performed more frequently in Canada and around the world. When surgeries are performed on an
ambulatory basis it precludes the need for the patient to remain in hospital, the number of
surgeries can be increased, and costs are decreased.!? By minimizing the time spent in the
hospital, ambulatory surgery decreases the impact on families, and risk of nosocomial infection.
However, if children experience uncontrolled adverse effects following surgery it can lead to an
emergency department (ED visit) or hospital admission (HA). In Ontario, Canada, 1,334,972
people between the age of 0 and 19 years had a ED visit in 2018-2019.3 It is unclear how many of
these ED visits were related to ambulatory pediatric surgery.

Following tonsillectomy, cholecystectomy, appendectomy, and orthopaedic surgery in
children, the reported rates of return to hospital between 24 hours and 30 days after ambulatory
surgery ranges from 1.1% to 14%.41° Children were more likely to have an ED visit or HA if
they had comorbidities including developmental delay, Downs Syndrome, attention deficit
hyperactivity disorder (ADHD), asthma, diabetes, obesity or cardiac disease.>*%!! They were
also more likely to return to hospital if they had surgery in the late afternoon, or who have parents
who did not speak the primary language of the country (e.g. English).%%!! The most common
reasons for ED visit or readmission include pain, dehydration, nausea, vomiting, haemorrhage,
and syncope.46:8-10.12

These studies provide information regarding the unplanned healthcare use following

ambulatory surgery. However, it is unclear how many and for which clinical problems pediatric
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patients have an ED visit or HA in the first 3 days following discharge after ambulatory surgery
in Ontario. Services and systems could be put in place to prevent common adverse events to try
to prevent return to hospital. The purpose of this study was to examine ED use and HA in the first
3 days after ambulatory surgery in children (17 years or younger) in Ontario. Three days
following surgery was chosen to capture healthcare use most likely to be associated with surgery
rather than other factors. The aims of this study were to determine the proportion of emergency
department (ED) use and hospital admissions (HA) in children after common ambulatory surgery
procedures; identify the surgical groups and patient characteristics associated with higher ED use
or HA; and describe the top 5 reasons for ED use overall and top 5 reasons for ED use by surgical
group in children.
Methods:
Study design and participants

This population-based retrospective cohort study followed the STROBE reporting
guidelines and conducted using de-identified administrative databases held by ICES (formerly
the Institute of Clinical Evaluative Sciences). The Ontario-specific databases utilized included
the: Registered Persons Database (RPDB), Ontario Health Insurance Plan (OHIP), Ontario
Marginalization Index (ON-MARG), Client Agency Program Enrolment database (CAPE), and
Corporate Provider database (CPDB). The Canadian databases utilized included the: Canadian
Census, Canadian Institute for Health Information Same Day Surgery (CIHI-SDS), Discharge
Abstract Database (CIHI-DAD) and National Ambulatory Care Reporting System (CIHI-
NACRS) databases. These databases were linked using unique encoded identifiers and were
analyzed at ICES. This study was approved by the institutional review board at Sunnybrook

Health Sciences Centre, Toronto, Canada and the Queen’s University Health Science and
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Affiliated Teaching Hospitals Research Ethics Board, Kingston, Canada (HSREB #6017706).
Patients were not involved in the development of this study.

The cohort consisted of children between the age 0 and 17 years, residing in Ontario who
underwent one of the commonly performed ambulatory surgical procedures as identified by CIHI
between January 1, 2014 December 31, 2018. The selection of surgical procedures was adapted
from the CIHI’s report of the most common ambulatory surgery procedures.!? Included surgical
procedures were hernia-related muscle repair of the chest and abdomen, cholecystectomy, knee
joint repair, release of nerves in the forearm, shoulder surgery, tonsillectomy, tympanic
membrane procedures, and appendectomy. Description of the specific diagnostic and surgical
procedures that fall under these surgical categories is included in Appendix A. Children who did
not have province of Ontario health insurance coverage 1 year before index date were excluded
from this study. To ensure that only elective surgical procedures were included, patients were
excluded if they had an ED visit immediately prior to their surgery. Patients who died on the day
of surgery were also excluded. If the child underwent more than one ambulatory surgery between
2014 to 2018 only their first ambulatory surgery was included, as prior ambulatory surgery
experience could influence the post-operative care that was provided at home and subsequently
the healthcare utilization.

The outcome of interest included any ED visit or HA within 3 days of the procedure. HA
was exclusive of ED visit, and participants were not double counted. The main reason for an ED
visit or a HA was captured from the CIHI-DAD or CIHI-NACRS. To ensure that HA following
surgery was associated with a planned ambulatory surgery, the HA was cross-referenced between
SDS database and the CIHI-DAD to confirm the surgery was booked as ambulatory, and the
admission to hospital occurred after surgery was completed. The type of surgical procedure (main

exposure variable) was captured from the CIHI-SDS Database. The Canadian Classification of

https://mc.manuscriptcentral.com/bmjpo
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Health Interventions (CCI) codes were used to classify surgical procedures.!* The CCI codes and
companion surgical procedures are provided in Appendix A.

Demographic characteristics included age, sex, and rurality of residence based on Rurality
Index of Ontario 2008, and Local Health Integration Network (LHIN).!> Individual measures of
socioeconomic status were not available in the databases therefore material deprivation was
captured from the ON-MARG database. The ON-MARG database provides aggregate level
measures of socioeconomic status based on the neighbourhood, and considers variation in
education, income, and family composition.!® Primary care provider information, specifically the
model of the usual provider of primary care was obtained from CAPE and CPDB databases
(17,18). The Johns Hopkins Aggregated Diagnostic Groups Version 10 (ADGs) was used to
measure comorbidity, and ADGs were captured from CIHI-DAD, CIHI-NACRS and OHIP."
Data Analysis

Demographic data and clinical characteristics were summarized using measures of central
tendency and spread or frequencies and percentages, as appropriate. Mean or proportion of
patients were reported in the total cohort and those with at least one ED or HA, according to
patient characterises and surgical category. Bivariate and multivariate logistic regression analyses
were used to calculate the odds ratios (OR) and 95% confidence intervals (CI) for ED use and
HA. In this study, odds ratios are used as a proxy of risk because incidence is rare (<10%).2°
Cholecystectomy was selected as the reference surgery for the purpose of interpreting the odds
ratios. The rationale for selecting cholecystectomy was that sample size was sufficient for
meaningful comparisons with other surgical procedures. The full adjusted models included all
available variables; age, sex, primary care model, LHIN, material deprivation quintile,
rural/urban residence, comorbidity (major ADGs) and surgical category. The main reasons for

ED use were calculated for all surgical procedures combined and for those surgical procedures

https://mc.manuscriptcentral.com/bmjpo
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with sufficient sample size and volume to avoid small cell frequencies. Hospital admissions were
only calculated for all surgical procedures combined due to the small cell frequencies. All
analyses were conducted using SAS® (SAS Enterprise Guide, Version 7.1).

Results:

Between January 1, 2014 and December 31, 2018 85,836 children in Ontario underwent
the selected surgical procedures. The mean age was 6.2+ 4.4 years, and 44.1% were female
(Table 1). The most frequently performed surgical procedures were tonsillectomy (48.5%),
implantation of internal devices into the tympanic membrane (39.1%), and muscle repair of the
chest and abdomen (hernia, 7.3%). A total of 5,114 (5.9%) of children had a ED visit or HA in
the first 3 days after surgery. There were 2,681 (3.1%) ED visits and 2,433 (2.8%) HAs (either
through the ED or directly). One hundred and three (3.8%) children returned to the ED more than
once, for a total of 2,784 ED visits. The majority of ED visits occurred on postoperative day 1
(930; 34.7%) or 2 (922; 34.4%) (Figure 1). Of the 2,681 patients who visited the ED at least
once, 72% underwent tonsillectomy (Table 1). Most of the patients who had a HA were
admitted immediately after their scheduled ambulatory surgery (n=1,310; 53%), and 40 children
who had a HA were admitted more than once, resulting in 2,474 HA. Of the 2,433 patients who
were admitted to hospital at least once, the majority underwent tonsillectomy (82.9%)

[Table 1]
[Figure 1]

Patients who underwent cholecystectomy had the highest proportion of ED visits (5.1%)

and children who underwent appendectomy (27.4%) had the highest proportion of HA (Figure 2).

Female children had a higher odds of ED use (adjusted OR=1.18 CI 1.10 - 1.28) (Table 2).

Children were more likely to have an ED visit if they lived in a rural setting (adjusted OR=1.21

https://mc.manuscriptcentral.com/bmjpo
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CI 1.07 - 1.36) or had a poor socioeconomic status (adjusted OR=1.38, CI 1.22 — 1.56). The odds
of ED use also increased as number of comorbidities increased (2+ ADGs; OR=1.34, CI 1.15-
1.56). The adjusted odds of ED use was lower for all surgical categories compared to
cholecystectomy. Acute pain (17.3%) and haemorrhage (10.6%) were the most frequent reasons
for an ED visit (Table 3). Table 4 provides a detailed breakdown of the 5 most common reasons
for an ED visit for children who underwent tonsillectomy, tympanic membrane procedures and
hernia repair. The primary reason for admission to hospital was coded by providers as
“convalescence following surgery” or an unidentified reason (53%), haemorrhage/hematoma
(8.6%), dehydration (5.9%), and acute pain (3.2%). Due to small cell frequencies, the results for
HA for specific surgical procedures are not presented.

[Table 2]

[Figure 2]

[Table 3]

Discussion:

This retrospective cohort study provides describes the rate of unplanned healthcare use
after ambulatory surgery in children in Ontario, Canada. Between 2014 and 2018, 3.1% of
children visited the ED and 2.8% were admitted to hospital during the first 3 days following
select ambulatory surgery procedures. The highest proportion of healthcare use was in children
who underwent tonsillectomy (ED) and appendectomy (HA). The main reason for ED use for all
surgery types was unrelieved acute pain or haemorrhage. While the main reason for HAs was
convalescence after surgery (unidentified reason), followed by haemorrhage. Our findings are
similar to previously published studies that reported a readmission rate of 1% to 3.6% up to 30
days after surgery, with the majority of readmissions occurring between 3 and 7 days after

surgery (4-10,21). The most common reasons for requiring hospital care were also consistent
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with our findings and included pain, nausea and vomiting, dehydration, and haemorrhage.*1%- 2!

Gilani & Bhattacharyya reported that 4.5% of children who underwent tonsillectomy on
an ambulatory basis had a hospital revisit due to acute pain, haemorrhage, nausea, vomiting, and
dehydration.® Our findings were similar with 4.8% of children who underwent tonsillectomy
having a HA for similar reasons. Lavin et al. examined ED visits in children following
ambulatory tonsillectomy, and reported that 7.4% had an ED visit, with 1.9% of these visits due
to pain or dehydration.!! Children who had non-English speaking parents, and had other health
conditions including asthma, pre-term developmental delay, Downs Syndrome, and Attention
deficit hyperactivity disorder were more likely to have an ED visit postoperatively. Language
barriers and comorbid medical conditions made it more difficult for parents and children to
adhere to the postoperative pain and hydration regimen they were provided.!! In our study,
children who underwent tonsillectomy had the highest odds of ED use with 4.6% of our sample
having an ED visit due to unrelieved acute pain. Also, children in our sample had higher odds of
ED use if they had 2 or more comorbid conditions.

Appendectomy is commonly performed as an emergency procedure, making it more
challenging to perform on an elective ambulatory basis. Cairo et al. reported the 30-day
readmission rate for children undergoing same day discharge following appendectomy as 1.8%,
with 1.2% due to wound complications.?! This rate of readmission is lower than the 4.2% of
children who returned the ED or 27.4% of children with HA following ambulatory appendectomy
in our study.

A US administrative database study reported the 30-day readmission rate following
ambulatory pediatric cholecystectomy as 1.1%, with the most common reasons for readmission
being persistent calculus in the biliary duct, abdominal pain, and dehydration.® Gould and

colleagues reported that 21% of children were admitted to hospital following cholecystectomy

10

https://mc.manuscriptcentral.com/bmjpo

yBuAdoo Aq paraalold 1senb Aq 20z ‘0z Idy uo /wod"wg uadospaediway//:dny woly papeojumod ‘TZ0Z J8qWBAON £2 U0 88TT00-TZ0z-0dlwag/9eTT 0T st paysignd 1sui :odlwg


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open

with 14% admitted for no identifiable reason.” Identifiable reasons for admission included pain
and vomiting.” Similar to these studies, the reasons for admission or ED visits in our study were
also pain and vomiting. However, in our study children who underwent ambulatory
cholecystectomy had a higher rate of ED visit and HA.

Acute pain is a common reason for ED visits and HA. Guidelines for opioid prescribing to
manage pain in children after surgery state that an optimal postoperative regimen should balance
adequate pain control while also supporting recovery, including the return to school and
sports.?>?3 Prescribers should use multimodal analgesia, including local anesthetics,
acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs). Children and parents
should be educated regarding the expectations regarding pain, and methods of pain management,
both before surgery and again in the postoperative period. Education should be delivered verbally
and written in plain, nonmedical terminology.>

Dehydration is a potentially preventable adverse effect, and intravenous (IV) hydration
protocols that aim to replace fluids lost during the nothing by mouth (NPO) time, intraoperative
time and postoperative time can be helpful in decreasing ED visits after surgery. A quality
improvement study that focused on IV hydration examined ED visits due to dehydration in
children who underwent ambulatory tonsillectomy prior to and after the implementation of the
protocol.!? Younger patients and patients with pre-existing complex chronic conditions were at
higher risk of dehydration. After the implementation of a hydration protocol the ED visits due to
dehydration decreased to 0.2% from 1%.!2 In our study, 2.6% of children had an ED visit, and
5.9% had a HA due to dehydration. The implementation of hydration protocols for all pediatric
ambulatory surgeries may be helpful in reducing these ED visits and HA.

Strengths and Limitations

The use of administrative data is a strength because it does not rely on patient reports of

11
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past experiences, minimizing the risk of recall bias. The databases that were used in this study
undergo several quality checks by data collection and repository organizations, providing a high
level of reliability. Information on outcomes after ambulatory orthopaedic procedures in children
in included in this study, this population is not well documented in the published literature. The
results of this study could be generalized with caution to the rest of Canada, where universal
healthcare provides similar access to services.

The main disadvantage of this study is the lack of clinical detail in administrative data.
This impacted the ability to identify the primary reason for HA that were coded with the term
“convalescence after surgery”. Based on discussions with clinicians, this term may include the
child requiring post-operative monitoring due to unstable vital signs, dehydration, or difficulty
after receiving anesthesia. A further analysis of individual patient records is needed to explore
the true meaning of “convalescence after surgery”. In addition, administrative data relies on
accurate recording of information that is subject to human error.
Conclusion

This study utilized administrative data to identify ED visits and HAs following select
ambulatory surgery in children. Many children undergo these surgical procedures without any
complications or unanticipated hospital visits following discharge. However, we found that just
under 6% of children had a ED visit or HA following elective ambulatory surgery in Ontario
between 2014 and 2018, with the most common reasons for visit or admission being acute pain,
haemorrhage, and dehydration. The results of this study can be utilized by both clinicians and
administrators to identify those children who are at high risk of ED use or HA and implement
strategies to help reduce ED visits and HA.

Prior to the COVID-19 pandemic, there was an increasing trend in the number of pediatric

surgical procedures performed in Canada and around the world. The goal of pediatric ambulatory
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surgery is to improve access to care. However, the restrictions associated with the COVID-19
pandemic and the need to limit HAs have created a backlog of elective and urgent surgical
procedures for children and adults. Between February and April 30, 2019, there were 18,1544
ambulatory surgery procedures were completed in Ontario.?* A similar number of ambulatory
surgery procedures were scheduled and subsequently cancelled in 2020.24 As healthcare teams
look for creative ways to safely perform surgical procedures, ambulatory surgery may become an
attractive option. These teams should proactively try to prevent the common reasons why
children return to hospital. The effectiveness of interventions that prevent readmissions should

continue to be examined.
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Table 1: Demographic and clinical characteristics of children (under 18 years of age) who
underwent ambulatory surgery in Ontario between 2014-2018

Characteristics Total ED Visits Hospital Admission
N=85,836 N=2,681 N=2,433
n (%) n (%) n (%)
Mean age in yrs (£ SD) 6.24 (£ 4.41) 7.02 (£ 4.72) 6.52 (£4.32)
Sex
Female 37,820 (44.1%) 1324 (49.4%) 1,115 (45.8%)
Male 48,016 (56.0%) 1,357 (50.6%) 1,318 (54.2%)

Material Deprivation Quintile

1- Lowest 20,246 (23.6%) 528 (19.7%) 480 (19.7%)
2 18,765 (21.9%) 538 (20.1%) 510 (21.0%)
3 16,148 (18.8%) 489 (18.2%) 414 (17.0%)
4 14,272 (16.6%) 520 (19.4%) 442 (18.2%)
5- Highest 15,849 (18.5%) 579 (21.6%) 551 (22.6%)
Missing 556 (0.6%) 27 (1.0%) 36 (1.5%)
Residence”
Urban 75,575 (88.0%) 2,277 (84.9%) 2,102 (86.4%)
Rural 10,150 (11.8%) 400 (14.9%) 326 (13.4%)
missing 111 (0.1%) <=5 (0.1%) <=5 (0.2%)
Number of Major ADGs
0 59,339 (69.1%) 1,744 (65.1%) 1603 (65.9%)
1 21,752 (25.3%) 745 (27.8%) 633 (26.0%)
2+ 4,745 (5.5%) 192 (7.2%) 197 (8.1%)
Usual provider of care model
Family Health Group' 14,914 (17.4%) 457 (17.0%) 468 (19.2%)
Family Health Team?! 22,749 (26.5%) 802 (29.9%) 611 (25.1%)
Family Health
Organization'' 19,198 (22.4%) 570 (21.3%) 494 (20.3%)
No-model 26,355 (30.7%) 778 (29.0%) 790 (32.5%)

Comprehensive Care

Model™ 1,799 (2.1%) 46 (1.7%) 57 (2.3%)
Other 847 (1.0%) 31 (1.2%) 14 (0.6%)
Type of Surgery
Appendectomy 665 (0.8%) 28 (1.0%) 182 (7.5%)
Cholecystectomy 806 (0.9%) 41 (1.5%) 31 (1.3%)
Implantation of Internal
Devices, tympanic
membrane 33,567 (39.1%) 489 (18.2%) 122 (5.0%)
Knee joint repair 1,978 (2.3%) 45 (1.7%) 25 (1.0%)
Muscle repair of the
chest and abdomen:
Hernia 6,270 (7.3%) 124 (4.6%) 41 (1.7%)
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Nerves in the forearm

and wrist 155 (0.2%) 6 (0.2%) 7 (0.3%)
Shoulder Surgery 764 (0.9%) 19 (0.7%) 9 (0.4%)
Tonsillectomy 41,631 (48.5%) 1,929 (72.0%) 2,016 (82.9%)

* Estimates based on Rurality Index of Ontario 2008. "Family Health Groups are groups of 3 or
more family MDs. Care is provided through regular office hours and extended hours (weekday
evenings and/or weekends) and they utilize fee-for-service plus some incentives and bonuses for
services provided to enrolled patients.!” *Family Health Teams are community-focused primary
health care organizations that consist of interprofessional teams including MDs, nurse
practitioners, registered nurses, social workers, dietitians, and other professionals who work
together. Physicians are paid through a blended salary model. Other health professionals are paid
through salary.!'?; "Family Health Organizations are groups of 3 or more family MDs who
commit to enrol patients; care provided through regular office hours and extended hours based on
the number of physicians; services are paid through a blended capitation model plus some
incentives and bonuses for services to enrolled patients; “*Comprehensive Care Models are solo
primary care MD’s, care is provided through regular office hours plus at least one session of
extended hours weekly; utilize fee-for-service plus some incentives and bonuses for service.!”
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Table 2: Univariate and multivariate odds ratios and 95% confidence intervals for ED visit and
hospital admissions in the 3 days following ambulatory surgery: 2014-2018

ED Visits Hospital Admissions
Character Total Unadjusted Adjusted? Unadjusted Adjusted?
OR (95%CI) | OR (95% CI) OR (95% CI) OR (95% CI)
Number of patients 85,836
Sex (from RPDB)
Male 48,016 1.00 1.00 1.00 1.00
Female 37,820 | 1.25(1.16-1.35) | 1.18 (1.10-1.28) | 1.08 (0.99-1.17) | 1.06 (0.98-1.16)
Material Deprivation
Quintile
1- Lowest 1.00 1.00 1.00
(Reference) 20,246 1.00
2 18,765 | 1.10(0.98-1.24) | 1.10(0.97-1.24) | 1.15(1.01-1.31) | 1.17 (1.03-1.32)
3 16,148 | 1.17(1.03-1.32) | 1.16(1.02-1.31) | 1.08 (0.95-1.24) | 1.11 (0.97-1.27)
4 14,272 | 1.41 (1.25-1.60) | 1.40(1.23-1.58) | 1.32(1.15-1.50) | 1.35 (1.18-1.55)
5- Highest 15,849 | 1.42(1.26-1.60) | 1.38 (1.22-1.56) | 1.48 (1.31-1.68) | 1.53 (1.35-1.74)
Missing 556 1.91 (1.28-2.83) | 1.80(1.20-2.69) | 2.85(2.01-4.04) | 3.03 (2.11-4.33)
Residence”
Urban (Reference) | 75 581 1.00 1.00 1.00 1.00
Rural
10,141 | 1.32(1.19-1.47) | 1.21(1.07-1.36) | 1.16 (1.03-1.31) | 1.18 (1.04-1.34)
# of Major ADG?"
0 (Reference) 59,339 1.00 1.00 1.00 1.00
1 21,752 | 1.17 (1.07-1.28) | 1.13 (1.04-1.23) | 1.08 (0.98-1.19) | 1.07 (0.97-1.17)
2 4,745 | 1.39 (1.20-1.62) | 1.34(1.15-1.56) | 1.56 (1.34-1.81) | 1.54 (1.32-1.79)
Usual Provider of
Care Model
No-model 26,355 1.00 1.00 1.00 1.00
(Reference)
Family Health 14,914
Group 1.04 (0.92-1.17) | 0.99 (0.88-1.12) | 1.05(0.93-1.18) | 0.99 (0.88-1.12)
Family Health 22,728
Team 1.20 (1.08-1.32) | 1.10(0.99-1.22) | 0.89 (0.80-1.00) | 0.89 (0.80-1.00)
Family Health 19,198
Organization 1.01 (0.90-1.12) | 0.92 (0.82-1.03) | 0.85(0.76-0.96) | 0.83 (0.74-0.94)
Comprehensive 1,799
Care Model 0.86 (0.64-1.17) | 0.80 (0.59-1.08) | 1.06 (0.81-1.39) | 1.02 (0.77-1.34)
Other 842 | 1.30(0.91-1.86) | 1.06 (0.72-1.57) | 0.51 (0.29-0.88) | 0.47 (0.26-0.84)
Type of Surgery
Cholecystectomy 806 1.00 1.00 1.00 1.00
(Reference)
Appendectomy 665 | 0.82(0.50-1.34) | 0.76 (0.46-1.24) | 9.42 (6.33-14.0) | 7.36 (4.91-11.0)
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Implantation of
Internal Devices,
tympanic membrane | 33,567 | 0.28 (0.20-0.38) | 0.28 (0.20-0.39) | 0.09 (0.06-0.14) | 0.03 (0.02-0.04)
Knee joint repair 1,978 | 0.43 (0.28-0.67) | 0.45(0.29-0.70) | 0.32 (0.19-0.55) | 0.32 (0.19-0.54)
Muscle repair of the
chest and abdomen:
Hernia 6,270 | 0.38 (0.26-0.54) | 0.39 (0.26-0.56) | 0.16 (0.10-0.26) | 0.06 (0.03-0.09)
Nerves in the
forearm and wrist 155 0.75(0.31-1.80) | 0.74 (0.31-1.78) | 1.18 (0.51-2.74) | 0.99 (0.42-2.30)
Shoulder Surgery 764 0.48 (0.27-0.83) | 0.47 (0.27-0.83) | 0.30(0.14-0.63) | 0.33 (0.15-0.69)
Tonsillectomy 41,631 | 0.91 (0.66-1.25) | 0.92 (0.66-1.28) | 1.27 (0.89-1.83) | 0.52 (0.35-0.75)

* Estimates based on Rurality Index of Ontario 2008; TJohns Hopkins Aggregated Diagnostic

Groups; *Adjusted for age and Local Health Integration Network (results not shown).

Table 3. Eight common reasons for Emergency Department visit and hospital admission for all
procedures combined: 2014-2018

Reasons for ED visit n % of visits
Acute pain 483 17.3
Haemorrhage and haematoma 295 10.6
Fever 200 7.2
Other complications of procedures, not elsewhere classified | 194 7.0
Vomiting 188 6.7
Infection following a procedure 128 4.6
Acute upper airway infection 84 3.0
Dehydration 73 2.6
Reasons for hospital admission n % of admissions
Convalescence following surgery 1310 53.0
Haemorrhage and haematoma 213 8.6
Dehydration 147 5.9
Acute Pain 79 3.2
Vomiting 55 2.2
Sleep apnea, obstructive airway 53 2.1
Abnormal blood chemistry 49 2.0
Nausea with vomiting 45 1.8
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Table 4. Top 5 reasons for ED visits for surgical procedures

https://mc.manuscriptcentral.com/bmjpo

% of

Procedure (number of visits) n ED visits/procedure
Tonsillectomy (n=2006)
Acute pain 415 20.7
Haemorrhage and haematoma 240 12.0
Other complications of procedures, not elsewhere classified 161 8.0
Vomiting 154 7.7
Fever 141 7.0
Implantation of Internal Devices, tympanic membrane (n=509)
Fever 52 10.2
Otitis media 37 7.3
Acute upper respiratory infection 36 7.1
Haemorrhage and haematoma 27 53
Acute pain 26 5.1
Hernia (n=127)
Haemorrhage and haematoma 15 11.8
Other complications of procedures, not elsewhere classified 11 8.7
Attention to surgical dressings and sutures 9 7.1
Acute pain 7 5.5
Vomiting alone 7 5.5
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Figure 1. Distribution of Emergency Department visits and hospital admission by postoperative
day: 2014 —2018. All of the emergency department (ED) visits and hospital admissions are

displayed as proportions based on the postoperative day.
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[Figure 2]
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Figure 2. Incidence of Emergency Department visits and hospital admissions postoperatively by
type of surgery: 2014-2018. Emergency department visits and hospital admissions by type of
surgery are displayed in proportions. All ED visits and hospital admissions from day of surgery
(postoperative day 0) to postoperative day 3 are included. Patients undergoing cholecystectomy
(5.1%) had the highest incidence of ED use, followed by tonsillectomy (4.6%) and appendectomy
(4.2%). The highest incidence of admission to hospital was for patients who underwent

appendectomy (27.4%).
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Appendix A Canadian Classification of Health Interventions codes for day surgery procedures

Code

Description

Muscle repair of the chest and abdomen

1SY80DA Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach without tissue [e.g. suturing or stapling]

1SYB0DAXXA  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using autograft [e.g. fascia, skin]

1SYB0DAXXF  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using free flap [e.g. free myocutaneous flap]

1SYBODAXXG  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using pedicled flap [e.g. abdominis rectus or deltopectoral]

1SYBODAXXL  Repair, muscles of the chest and abdomen, endoscopic [laparoscopic]
approach using xenograft [e.g. Surgis, SIS (small intestine submucosa)]

1SYB0ODAXXN  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using synthetic tissue [e.g. mesh, sponge]

1SY80LA Repair, muscles of the chest and abdomen open approach without tissue
[e.g. suturing or stapling]

1SYB0LAFF Repair, muscles of the chest and abdomen open approach and using
temporary abdominal closure device [e.g. Bogota bag]

1SYB0LATZ Repair, muscles of the chest and abdomen open approach using zipper
[temporary] (for repeat access to abdomen)

1SYBO0LAXXA  Repair, muscles of the chest and abdomen open approach using autograft
[e.g. fascia, skin]

1SYBO0LAXXF  Repair, muscles of the chest and abdomen open approach using free flap
[e.g. free myocutaneous flap]

1SY8B0LAXXG  Repair, muscles of the chest and abdomen open approach using pedicled
flap [e.g. abdominis rectus or deltopectoral]

1SY8BOLAXXL  Repair, muscles of the chest and abdomen, open approach using xenograft
[e.g. Surgisis, SIS (small intestine submucosa)]

1SYBO0LAXXN  Repair, muscles of the chest and abdomen open approach using synthetic
tissue [e.g. mesh, sponge]

1SYB0LAXXQ  Repair, muscles of the chest and abdomen open approach and combined
sources of tissue (e.g. mesh with autograft)

1SY80PN Repair, muscles of the chest and abdomen robotic assisted telemanipulation

of tools [telesurgery] without tissue [e.g. suturing or stapling]
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1SY80PNXXN  Repair, muscles of the chest and abdomen robotic assisted telemanipulation
of tools [telesurgery] using synthetic tissue [e.g. mesh, sponge]

1SY80WJ Repair, muscles of the chest and abdomen open approach using special
excisional technique

Cholecystectomy

Excision total, gallbladder endoscopic [laparoscopic] approach without

1OD8IDA extraction (of calculi) cholecystectomy alone
10D8IDTAG EXCISIO_n total, gallb!adder en_doscoplc [Igparoscoplc] approach with
extraction (of calculi) from bile ducts using laser probe
10DSIDTAM EXC|S|o_n total, gallb!adder en_doscoplc [Igparoscoplc] approach with
extraction (of calculi) from bile ducts using basket device
Excision total, gallbladder endoscopic [laparoscopic] approach with
10D89IDTAS . : ) . :
extraction (of calculi) from bile ducts using electrohydraulic probe
10D89DTED Excision total, gallbladder endoscopic [laparoscopic] approach with

extraction (of calculi) from bile ducts using balloon device

Excision total, gallbladder endoscopic [laparoscopic] approach with
10D89IDTGX extraction (of calculi) from bile ducts using device NEC [e.g. forceps,
metal probe]

Excision total, gallbladder endoscopic [laparoscopic] approach

1OD8IEC cholecystectomy with bile duct exploration and no stones extracted
10DS9LA Excision total, gallbladder open approach without extraction of calculi
cholecystectomy alone
Excision total, gallbladder robotic assisted telemanipulation of tools
10D89PN : . .
[telesurgery] without extraction of calculi cholecystectomy alone
10DS9SMAG E_XCISIOﬂ tota_ll, gallbladder open approach with extraction (of calculi) from
bile ducts using laser probe
10DS9SMAM E_XCISIOﬂ to_tal, gallbladder_ open approach uwith extraction (of calculi) from
bile ducts sing basket device
10DS9SMAS E_XCISIOH totgl, gallbladder open approach with extraction (of calculi) from
bile ducts using electrohydraulic probe
10D89SMBD E_XCISIOH totgl, gallbladder open approach with extraction (of calculi) from
bile ducts using balloon device
Excision total, gallbladder open approach with extraction (of calculi) from
1OD8ISMGX bile ducts using device NEC [e.g. forceps, metal probe]
10D89TP Excision total, gallbladder open approach cholecystectomy with bile duct

exploration and no stones extracted
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Repair, knee joints

Repair, knee joint endoscopic [arthroscopic] approach no tissue used (for

1VG80DA o N . ;
repair) joint repair without meniscus involvement
1VG8ODAAG Repair, knee joint using endoscopic approach and laser NEC
1VGBODAXXA Repair, kn_ee joint endoscor_)ic_: [arthro_sco_pic] approa}ch Wi_th autograft [e.g.
bone, cartilage, or tendon] joint repair without meniscus involvement
1VGBODAXXK Repair, knee joint endoscopic [arthroscopic] approach with homograft graft
[e.g. bone or cartilage] joint repair without meniscus involvement
Repair, knee joint endoscopic [arthroscopic] approach with synthetic tissue
1VG8ODAXXN [e.g. gortex, artificial polymer cartilage] joint repair without meniscus
involvement
Repair, knee joint endoscopic [arthroscopic] approach with combined
1VGBODAXXQ sources of tissue [e.g. bone graft, synthetic tissue] joint repair without
meniscus involvement
Repair, knee joint endoscopic [arthroscopic] approach no tissue used (for
1VG8OFY S : :
repair) with meniscectomy [or meniscoplasty]
1VGSOEY XXA Repair, kn_ee joint endoscopic_: [arthrqscopic] approach \_/vith autograft [e.g.
bone, cartilage, or tendon] with meniscectomy [or meniscoplasty]
1VGSOEY X XK Repair, knee joint endosc_oplc [ar_throscoplc] approa_ch with homograft graft
[e.g. bone or cartilage] with meniscectomy [or meniscoplasty]
Repair, knee joint endoscopic [arthroscopic] approach with synthetic tissue
1VGBOFYXXN  [e.g. gortex, artificial polymer cartilage] with meniscectomy [or
meniscoplasty]
Repair, knee joint endoscopic [arthroscopic] approach with combined
1VG8OFYXXQ  sources of tissue [e.g. bone graft, synthetic tissue] with meniscectomy [or
meniscoplasty]
Repair, knee joint, endoscopic (arthroscopic) approach using special
1VvG80GZ incisional technique [e.g. multiple burr holes for tibial head
revascularization]
Repair, knee joint using endoscopic (arthroscopic) approach with
1VG80GZXXK  homograft [e.g. bone or cartilage] using special incisional technique [e.g.
multiple burr holes for tibial head revascularization]
1VGSOLA R(_epalr, knee_Jomt open approach no tissue used (for repair) joint repair
without meniscus involvement
1VGSOLAXXA Repair, I_<n_ee Jomt_ope_n approach_ Wlth.autograft [e.g. bone, cartilage, or
tendon] joint repair without meniscus involvement
1VGSOLAXXK Repair, knee joint open approach with homograft graft [e.g. bone or

cartilage] joint repair without meniscus involvement
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Repair, knee joint open approach with synthetic tissue [e.g. gortex, artificial

1VGBOLAXXN ; g S . :
polymer cartilage] joint repair without meniscus involvement
1VGSOLAXXQ Repair, knee joint open appr_oa}ch Wlth_ cor_nbmed sources o_f tissue [e.g.
bone graft, synthetic tissue] joint repair without meniscus involvement
1VG8OUY Repz?ur, knee joint open approach no tissue used (for repair) with
meniscectomy [or meniscoplasty]
1VGBOUYXXA Repair, kn_ee joint open approach WI'Fh autograft [e.g. bone, cartilage, or
tendon] with meniscectomy [or meniscoplasty]
1VG8OUYXXK Rep_alr, knee_ joint open approach W|th_homograft graft [e.g. bone or
cartilage] with meniscectomy [or meniscoplasty]
1VGSOUYXXN Repair, knee_Jomt open apprpach with synthetlg tissue [e.g. gortex, artificial
polymer cartilage] with meniscectomy [or meniscoplasty]
1VGSOUYXXQ Repair, knee joint open approa_ch Wlth_ combined sources of tissue [e.g.
bone graft, synthetic tissue] with meniscectomy [or meniscoplasty]
Repair, knee joint, open approach using special incisional technique [e.g.
1VG8OWK : " .
multiple burr holes for tibial head revascularization]
Repair, knee joint using open approach with homograft [e.g. bone or
1VGBOWKXXK cartilage] using special incisional technique [e.g. multiple burr holes for

tibial head revascularization]

Implantation of Internal Devices, tympanic membrane

1DF53JATS

Implantation of internal device, tympanic membrane of ventilation
[grommet] tube using external approach

Nerves in the forearm and wrist

1BN72DA Release, nerve(s) of forearm and wrist using endoscopic approach

1BN72LA Release, nerve(s) of forearm and wrist using open approach

1BNSOLA Repai_r, nerve(s) of forearm and wrist using end to end suture [rejoining]
technique

1BN8OLAWS3 Repair, nerve(s) of forearm and wrist using fibrin glue [rejoining] technique

1BNSOUH Re_pa_ir: nerve(s) Qf forearm and wrist using interfascicular [split] repair
[rejoining] technique

1BNS7LA Excision partial, nerve(s) of forearm and wrist end to end [rejoining]

technique (e.g. suture, glue) simple apposition of nerve ends
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Excision partial, nerve(s) of forearm and wrist end to end [rejoining]

1BNB7LAXXA technique (e.g. suture, glue) nerve autograft (to replace lost length)

1BNB7LAXXE EXC|s_|0n partial, nerve(s) of forearm _apd wrist end to end [rejoining]
technique (e.g. suture, glue) transposition of nerves [e.g. crossover]

1BNS7LAXXN Excision partial, nerve(s) of forearm and wrist, no rejoining [of nerve ends]

nerve end(s) wrapped or bridged using synthetic tissue [e.g. neural tube]

Excision partial, nerve(s) of forearm and wrist end to end [rejoining]
1BN87LAXXQ technique (e.g. suture, glue) combined transposition of nerves with a nerve
autograft

Excision partial, nerve(s) of forearm and wrist interfascicular split repair

1BN87UH [rejoining] technique simple apposition of nerve ends

1BNS7UHXXA Ex_C|§|c_Jn partial, _nerve(s) of forearm and wrist interfascicular split repair
[rejoining] technique nerve autograft (to replace lost length)

1BNS7UHXXE Excision partial, nerve(s) of forearm and wrist interfascicular split repair

[rejoining] technique transposition of nerves [e.g. crossover]

Excision partial, nerve(s) of forearm and wrist interfascicular split repair
1BN87UHXXQ [rejoining] technique combined transposition of nerves with a nerve
autograft

Excision partial, nerve(s) of forearm and wrist no rejoining [of nerve ends]

1BN87WF nerve end buried

Tonsillectomy

1FR87LA Excision partial, tonsils and adenoids using open (excisional) approach
1FR8ILA Excision total, tonsils and adenoids tonsillectomy alone using device NEC
1FR89LAAK Excision total, tonsils and adenoids tonsillectomy alone using share

Excision total, tonsils and adenoids tonsillectomy with Adenoidectomy

1FRBIWJ using device NEC

Excision total, tonsils and adenoids tonsillectomy with Adenoidectomy

1FR89WIAK .
using snare

Shoulder Surgery

Implantation, shoulder joint

Implantation of internal device, shoulder joint uncemented single-

ITASSLAPM  component prosthetic device [e.g. humeral head]
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1TAS3LAPMA

Implantation of internal device, shoulder joint with bone autograft
[uncemented] single-component prosthetic device [e.g. humeral head]

1TAS3LAPMK

Implantation of internal device, shoulder joint with bone homograft
[uncemented] single-component prosthetic device [e.g. humeral head]

1TAS3LAPMN

Implantation of internal device, shoulder joint with synthetic material using
single-component prosthetic device [e.g. humeral head]

1TAS3LAPMQ

Implantation of internal device, shoulder joint with combined sources of
tissue using single-component prosthetic device [e.g. humeral head]

1TAS3LAPN

Implantation of internal device, shoulder joint uncemented dual-component
prosthetic device [humeral head and glenoid cup]

1TAS3LAPNA

Implantation of internal device, shoulder joint with bone autograft
[uncemented] dual-component prosthetic device [humeral head and glenoid

cup]

1ITAS3LAPNK

Implantation of internal device, shoulder joint with bone homograft
[uncemented] dual-component prosthetic device [humeral head and glenoid

cup]

1TAS3LAPNN

Implantation of internal device, shoulder joint with synthetic material (e.g.
bone paste, cement, Dynagraft, Osteoset) dual component prosthetic device
[humeral head and glenoid cup]

1TAS3LAPNQ

Implantation of internal device, shoulder joint with combined sources of
tissue using dual-component prosthetic device [humeral head and glenoid

cup]

1TAS3LAPQ

Implantation of internal device, shoulder joint uncemented reverse dual
component prosthetic device [humeral cup and glenoid head]

1TAS3LAPQA

Implantation of internal device, shoulder joint with bone autograft
[uncemented] reverse dual component prosthetic device [humeral cup and
glenoid head]

1TAS3LAPQK

Implantation of internal device, shoulder joint with bone homograft
[uncemented] reverse dual component prosthetic device [humeral cup and
glenoid head]

1TAS3LAPQN

Implantation of internal device, shoulder joint with synthetic material (e.g.
bone paste, cement, Dynagraft, Osteoset) reverse dual component
prosthetic device [humeral cup and glenoid head]

1TA53LAPQQ

Implantation of internal device, shoulder joint with combined sources of
tissue (e.g. bone graft, cement, paste) reverse dual component prosthetic
device [humeral cup and glenoid head]

1TAS3LASLN

Implantation of internal device, shoulder joint with synthetic material using
cement spacer (temporary) [impregnated with antibiotics]

Repair, shoulder joint
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Repair, shoulder joint endoscopic [arthroscopic] approach using simple

1TA80DA apposition technique only [e.g. suturing]

1TASODAAG Repair, should_er joint endoscopic [arthroscopic] approach using laser
(alone) [to shrink tissue]
Repair, shoulder joint endoscopic [arthroscopic] approach using

LTASODH biodegradable binding device [e.g. Suretac anchor system]

1TASODAXXA Repair, sho_ulder joi_n_t endosco_pic [arthroscopic] approach using autograft
[e.g. bone, interpositional fascia, muscle graft]

1TASODAXXE Repair, shoulder joint enqloscoplc [arthroscopic] approach using local
tendon transfer [rebalancing]

1TASODAXXN Repalr, shoulder joint endo_scoplc [arthroscopic] approach using synthetic
tissue [e.g. mesh, gortex, silastic sheath]

1TAS0DAXXQ Repair, shom_JIder joint endoscc_)plc [arthrgsc_oplc] approach using combined
sources of tissue [autograft with synthetic tissue]
Repair, shoulder joint endoscopic [arthroscopic] approach using special

1TA80GZ incisional technique [e.g. multiple burr holes for humeral head
revascularization]

1TASOLA Repair, shoulde_rjoint open approach using simple apposition technique
only [e.g. suturing]

1TASOLAFH Repair, shoulder joint open approach using biodegradable binding device
[e.g. Suretac anchor system]

1TASOLAXXA Repalr, §hou|der joint open approach using autograft [e.g. bone,
interpositional fascia, muscle graft]

1T ASOLAXXE Repair, sr_loulderjomt open approach using local tendon transfer
[rebalancing]

1TASOLAXXN Repair, s_houl_der joint open approach using synthetic tissue [e.g. mesh,
gortex, silastic sheath]

1TABOLAXXQ Repair, shou_lderjomt open approach using combined sources of tissue
[autograft with synthetic tissue]

1TASOWK Repair, shoulder joint open approach using special incisional technigque

[e.g. multiple burr holes for humeral head revascularization]

Extraction, rotator cuff

1TC57DA

Extraction, rotator cuff using endoscopic [arthroscopic] approach
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1TC57LA Extraction, rotator cuff using open approach

Destruction, rotator cuff

1TC59DA Destruction, rotator cuff using endoscopic (arthroscopic) approach

1TC59LA Destruction, rotator cuff using open approach

Release, rotator cuff

1TC72DA Release, rotator cuff using endoscopic [arthroscopic] approach

1ITC72LA Release, rotator cuff using open approach

Repair, rotator cuff

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DA technique [e.g. tendon sutured to tendon] simple repair (without graft or
transfer involved)

Repair, rotator cuff using endoscopic [arthroscopic]approach using
1TC80DAFH apposition technique [e.g. tendon sutured to tendon] using biodegradable
(binding) device [e.g. biostinger, fastener, anchor, arrow, staple or dart]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TCB80DAXXA  technique [e.g. tendon sutured to tendon] with autograft [e.g. tendon,
fascia]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DAXXE  technique [e.g. tendon sutured to tendon] with tendon transfer for
realignment [e.g. advancement, transposition]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DAXXK  technique [e.g. tendon sutured to tendon] with homograft [e.g.
GRAFTJACKET regenerative tissue matrix]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DAXXN technique [e.g. tendon sutured to tendon] with synthetic tissue [e.g. gortex,
mesh]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TCBODAXXQ technique [e.g. tendon sutured to tendon] with combined sources of tissue
[e.g. autograft, tendon transfer, goretex]
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1TC80GC

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] simple repair
(without graft or transfer involved)

1TC80GCFH

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] using
biodegradable (binding) device [e.g. biostinger, fastener, anchor, arrow,
staple or dart]

1TC80GCNW

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
simple repair (without graft or transfer involved)

1TC80GCNWA

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with autograft [e.g. tendon, fascia]

1TC80GCNWE

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with tendon transfer for realignment[e.g. advancement, transposition]

1TC80GCNWK

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with homograft [e.g. GRAFTJACKET regenerative tissue matrix]

1TC80GCNWN

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with synthetic tissue [e.g. gortex, mesh]

1TC80GCNWQ

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with combined sources of tissue [e.g. autograft, tendon transfer, goretex]

1TCB0GCXXA

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with autograft
[e.g. tendon, fascia]

1TCB80GCXXE

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with tendon
transfer for realignment[e.g. advancement, transposition]

1TC80GCXXK

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with
homograft [e.g. GRAFTJACKET regenerative tissue matrix]

1TCB80GCXXN

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with synthetic
tissue [e.g. gortex, mesh]
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Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis

1TC80GCXXQ  technique [e.g. tendon looped or sutured to or through bone] with combined
sources of tissue [e.g. autograft, tendon transfer, goretex]
1TCS0LA Repair, rotator cuff open approach using apposition technique [e.g. tendon
sutured to tendon] simple repair (without graft or transfer involved)
Repair, rotator cuff open approach using apposition technique [e.g tendon
1TC80LAFH sutured to tendon] using biodegradable (binding) device [e.g biostinger,
fastener, anchor, arrow, staple or dart]
Repair, rotator cuff open approach using apposition technique [e.g. tendon
1TCBOLAXXA sutured to tendon] with autograft [e.g. tendon, fascia]
Repair, rotator cuff open approach using apposition technique [e.g. tendon
1TC80LAXXE  sutured to tendon] with tendon transfer for realignment[e.g. advancement,
transposition]
Repair, rotator cuff using open approach using apposition technique [e.g.
1TC80LAXXK  tendon sutured to tendon] with homograft [e.g. GRAFTJACKET
regenerative tissue matrix]
1TC8OLAXXN Repair, rotator cuff open approgch_using apposition technique [e.g. tendon
sutured to tendon] with synthetic tissue [e.g. gortex, mesh]
Repair, rotator cuff open approach using apposition technique [e.g. tendon
1TCBO0LAXXQ  sutured to tendon] with combined sources of tissue [e.g. autograft, tendon
transfer, goretex]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC80WU looped or sutured to or through bone] simple repair (without graft or
transfer involved)
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC80WUFH looped or sutured to or through bone] using biodegradable (binding) device
[e.g. biostinger, fastener, anchor, arrow, staple or dart]
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
1TC80WUNW  tendon with a bone plug fixed to bone with screw] simple repair (without
graft or transfer involved)
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
XTCSOWUNW tendon with a bone plug fixed to bone with screw] with autograft [e.g.
tendon, fascia]
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
1TC80WUNWE tendon with a bone plug fixed to bone with screw] with tendon transfer for
realignment [e.g. advancement, transposition]
Repair, rotator cuff using open approach using tenodesis with screw
ECSOWUNW fixation [e.g. tendon with a bone plug fixed to bone with screw] with
homograft [e.g. GRAFTJACKET regenerative tissue matrix]
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
ETC8OWUNW tendon with a bone plug fixed to bone with screw] with synthetic tissue

[e.g. gortex, mesh]

10
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Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.

(12TC80WUNW tendon with a bone plug fixed to bone with screw] with combined sources
of tissue [e.g. autograft, tendon transfer, goretex]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TCBOWUXXA looped or sutured to or through bone] with autograft [e.g. tendon, fascia]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC8O0WUXXE looped or sutured to or through bone] with tendon transfer for
realignment[e.g. advancement, transposition]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC8O0WUXXK  looped or sutured to or through bone] with homograft [e.g.
GRAFTJACKET regenerative tissue matrix]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TCB8O0WUXXN  looped or sutured to or through bone] with synthetic tissue [e.g. gortex,
mesh]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC8O0WUXXQ looped or sutured to or through bone] with combined sources of tissue [e.g.
autograft, tendon transfer, goretex]
Appendectomy
1INV8IDA Excision total, appendix using endoscopic [laparoscopic] approach
INVBILA Excision total, appendix using open approach
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Emergency department use and hospital admission in children following ambulatory surgery: A

retrospective population-based cohort study

ABSTRACT
Introduction: Pediatric ambulatory surgery (same day surgery and planned same day discharge)
1s more frequently being performed more in Canada and around the world; however, after surgery
children may return to hospital, either through the emergency department (ED) or through a
hospital admission (HA). The aim of this study was to determine the patient characteristics
associated with ED visits and HA in the 3 days following pediatric ambulatory surgery.
Methods: This population-based retrospective cohort study utilized de-identified health
administrative database housed at ICES and included residents of Ontario, younger than 18 years
of age, who underwent ambulatory surgery between 2014-2018. Patients were not involved in the
design of this study. The proportion of ED visit and HA were calculated for the total cohort, and
the type of surgery. The odds ratios and 95% confidence intervals were calculated for each
outcome using logistic regression.
Results: 83,468 children underwent select ambulatory surgeries. 2,588 (3.1%) had an ED visit
and 608 (0.7%) had a HA in the 3 days following surgery. The most common reasons for ED
visits included pain (17.2%) and haemorrhage (10.5%). Reasons for HA included haemorrhage
(24.8%), dehydration (21.9%), and pain (9.1%)).
Conclusions: Our findings suggest that pain, bleeding and dehydration symptoms are associated
with a return visit to the hospital. Implementing approaches to prevent, identify and manage

these symptoms may be helpful in reducing ED visits or hospital admissions.
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What is known about the subject?

Pediatric ambulatory surgery (same day surgery and same day discharge) is being
performed more frequently

After discharge to home, children and parents do return to the emergency department or
are admitted to hospital (HA)

Children were more likely to have an ED visit or HA if they have comorbidities

What this study adds?

Just under 4% of children had an ED visit or HA following elective ambulatory surgery in
Ontario, Canada

Findings suggest that pain, bleeding and dehydration symptoms are associated with a
return visit to the hospital

Providing parents and caregivers with strategies regarding managing pain and hydration

at home may prevent ED or HA.
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Emergency department use and hospital admission in children following ambulatory surgery:
Results of a population-based cohort study
Introduction:

Pediatric ambulatory surgery (same day surgery and planned same day discharge) is being
performed more frequently in Canada and around the world. When surgeries are performed on an
ambulatory basis it precludes the need for the patient to remain in hospital, the number of
surgeries can be increased, and costs are decreased.!? By minimizing the time spent in the
hospital, ambulatory surgery decreases the impact on families, and risk of nosocomial infection.
However, if children experience uncontrolled adverse effects following surgery it can lead to an
emergency department (ED visit) or hospital admission (HA). In Ontario, Canada, 1,334,972
people between the ages of 0 and 19 years had a ED visit in 2018-2019.3 It is unclear how many
of these ED visits were related to ambulatory pediatric surgery.

Following tonsillectomy, cholecystectomy, and orthopaedic surgery in children, the
reported rates of return to hospital between 24 hours and 30 days after ambulatory surgery ranges
from 1.1% to 14%.%19 Children were more likely to have an ED visit or HA if they had
comorbidities including developmental delay, Downs Syndrome, attention deficit hyperactivity
disorder (ADHD), asthma, diabetes, obesity or cardiac disease.>*%!! They were also more likely
to return to hospital if they had surgery in the late afternoon, or who have parents who did not
speak the primary language of the country (e.g. English).>%!! The most common reasons for ED
visit or readmission include pain, dehydration, nausea, vomiting, haemorrhage, and syncope.*6-4-
10,12

These studies provide information regarding the unplanned healthcare use following

ambulatory surgery. However, it is unclear how many and for which clinical problems pediatric
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patients have an ED visit or HA in the first 3 days following discharge after ambulatory surgery
in Ontario. Services and systems could be put in place to prevent common adverse events to try
to prevent return to hospital. The purpose of this study was to examine ED use and HA in the first
3 days after ambulatory surgery in children (17 years or younger) in Ontario. Three days
following surgery was chosen to capture healthcare use most likely to be associated with surgery
rather than other factors. The aims of this study were to determine the proportion of emergency
department (ED) use and hospital admissions (HA) in children after common ambulatory surgery
procedures; identify the surgical groups and patient characteristics associated with higher ED use
or HA; and describe the top 5 reasons for ED use overall and top 5 reasons for ED use by surgical
group in children. A similar study was conducted examining ED use and HA in the first 3 days
after ambulatory surgery in adults.'3
Methods:
Study design and participants

This population-based retrospective cohort study followed the STROBE reporting
guidelines and conducted using de-identified administrative databases held by ICES (formerly
the Institute of Clinical Evaluative Sciences). The Ontario-specific databases utilized included
the: Registered Persons Database (RPDB), Ontario Health Insurance Plan (OHIP), Ontario
Marginalization Index (ON-MARG), Client Agency Program Enrolment database (CAPE), and
Corporate Provider database (CPDB). The Canadian databases utilized included the: Canadian
Census, Canadian Institute for Health Information Same Day Surgery (CIHI-SDS), Discharge
Abstract Database (CIHI-DAD) and National Ambulatory Care Reporting System (CIHI-
NACRS) databases. These databases were linked using unique encoded identifiers and were
analyzed at ICES. This study was approved by the institutional review board at Sunnybrook

Health Sciences Centre, Toronto, Canada and the Queen’s University Health Science and
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Affiliated Teaching Hospitals Research Ethics Board, Kingston, Canada (HSREB #6017706).
Patients were not involved in the development of this study.

The cohort consisted of children between the age 0 and 17 years, residing in Ontario who
underwent one of the commonly performed ambulatory surgical procedures as identified by CIHI
between January 1, 2014 December 31, 2018. The selection of surgical procedures was adapted
from the CIHI’s report of the most common ambulatory surgery procedures.'* Included surgical
procedures were hernia-related muscle repair of the chest and abdomen, cholecystectomy, knee
joint repair, release of nerves in the forearm, shoulder surgery, tonsillectomy, and tympanic
membrane procedures. Description of the specific diagnostic and surgical procedures that fall
under these surgical categories is included in Appendix A. Children who did not have province
of Ontario health insurance coverage 1 year before index date were excluded from this study. To
ensure that only elective surgical procedures were included, patients were excluded if they had an
ED visit immediately prior to their surgery. Patients who died on the day of surgery were also
excluded. If the child underwent more than one ambulatory surgery between 2014 to 2018 only
their first ambulatory surgery was included, as prior ambulatory surgery experience could
influence the post-operative care that was provided at home and subsequently the healthcare
utilization.

The outcome of interest included any ED visit or HA within 3 days of the procedure. HA
was exclusive of ED visit, and participants were not double counted. The main reason for an ED
visit or a HA was captured from the CIHI-DAD or CIHI-NACRS. To ensure that HA following
surgery was associated with a planned ambulatory surgery, the HA was cross-referenced between
SDS database and the CIHI-DAD to confirm the surgery was booked as ambulatory, and the
admission to hospital occurred after surgery was completed. The type of surgical procedure (main

exposure variable) was captured from the CIHI-SDS Database. The Canadian Classification of
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Health Interventions (CCI) codes were used to classify surgical procedures.!> The CCI codes and
companion surgical procedures are provided in Appendix A.

Demographic characteristics included age, sex, and rurality of residence based on Rurality
Index of Ontario 2008, and Local Health Integration Network (LHIN).!® Individual measures of
socioeconomic status were not available in the databases therefore material deprivation was
captured from the ON-MARG database. The ON-MARG database provides aggregate level
measures of socioeconomic status based on the neighbourhood, and considers variation in
education, income, and family composition.!” Primary care provider information, specifically the
model of the usual provider of primary care was obtained from CAPE and CPDB databases.'%1°
The Johns Hopkins Aggregated Diagnostic Groups Version 10 (ADGs) was used to measure
comorbidity, and ADGs were captured from CIHI-DAD, CIHI-NACRS and OHIP.2°
Data Analysis

Demographic data and clinical characteristics were summarized using measures of central
tendency and spread or frequencies and percentages, as appropriate. Mean or proportion of
patients were reported in the total cohort and those with at least one ED or HA, according to
patient characterises and surgical category. Bivariate and multivariate logistic regression analyses
were used to calculate the odds ratios (OR) and 95% confidence intervals (CI) for ED use and
HA. In this study, odds ratios are used as a proxy of risk because incidence is rare (<10%).?!
Cholecystectomy was selected as the reference surgery for the purpose of interpreting the odds
ratios. The rationale for selecting cholecystectomy was that sample size was sufficient for
meaningful comparisons with other surgical procedures. The full adjusted models included all
available variables; age, sex, primary care model, LHIN, material deprivation quintile,
rural/urban residence, comorbidity (major ADGs) and surgical category. The main reasons for

ED use were calculated for all surgical procedures combined and for those surgical procedures
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with sufficient sample size and volume to avoid small cell frequencies. Hospital admissions were
only calculated for all surgical procedures combined due to the small cell frequencies. All
analyses were conducted using SAS® (SAS Enterprise Guide, Version 7.1).

Results:

Between January 1, 2014 and December 31, 2018 83,468 children in Ontario underwent
the selected surgical procedures. The mean age was 6.2 (SD 4.4) years, and 44% were female
(Table 1). The most frequently performed surgical procedures were tonsillectomy (48.1%),
implantation of internal devices into the tympanic membrane (40.1%), and muscle repair of the
chest and abdomen (hernia, 7.5%). A total of 3,196 (5.9%) of children had a ED visit or HA in
the first 3 days after surgery. There were 2,588 (3.1%) ED visits and 608 (0.7%) HAs (either
through the ED or directly). One hundred and three (3.9%) children returned to the ED more than
once, for a total of 2,688 ED visits. The majority of ED visits occurred on postoperative day 1
(908; 35.1%) or 2 (881; 34%) (Figure 1). Of the 2,681 patients who visited the ED at least once,
72.4% underwent tonsillectomy (Table 1). Sixteen children who had a HA were admitted more
than once, resulting in 616 HA. Of the 606 patients who were admitted to hospital at least once,
the majority underwent tonsillectomy (92.3%).

[Table 1]

[Figure 1: Distribution of Emergency Department visits and hospital admission by postoperative
day: 2014 — 2018. All of the emergency department (ED) visits and hospital admissions are
displayed as proportions based on the postoperative day.]

Patients who underwent cholecystectomy had the highest proportion of ED visits (4.9%)
(Figure 2). Children who underwent tonsillectomy (1.4%) had the highest proportion of HA

Female children had a higher odds of ED use (adjusted OR=1.18, 95% CI 1.09, 1.28) (Table 2).
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Children were more likely to have an ED visit if they lived in a rural setting (adjusted OR= 1.29,
95% CI 1.05, 1.34) or had a poor socioeconomic status (adjusted OR=1.39, 95% CI 1.22, 1.58).
The odds of ED use also increased as number of comorbidities increased (2+ ADGs; OR=1.35,
95% CI 1.15, 1.58). The adjusted odds of ED use was lower for all surgical categories compared
to cholecystectomy. Acute pain (17.2%) and haemorrhage (10.9%) were the most frequent
reasons for an ED visit (Table 3). Table 4 provides a detailed breakdown of the 5 most common
reasons for an ED visit for children who underwent tonsillectomy, tympanic membrane
procedures and hernia repair. The primary reason for admission to hospital was
haemorrhage/hematoma (24.8%), dehydration (21.9%), and acute pain (9.1%). Due to small cell
frequencies, the results for HA for specific surgical procedures are not presented.

[Table 2]

[Figure 2: Incidence of Emergency Department visits postoperatively by type of surgery:
2014-2018. Emergency department visits are displayed in proportions. All ED visits from day of
surgery (postoperative day 0) to postoperative day 3 are included. Patients undergoing
cholecystectomy (4.9%) had the highest incidence of ED use, followed by tonsillectomy (4.7%).]
[Table 3]

Discussion:

This retrospective cohort study provides describes the rate of unplanned healthcare use
after ambulatory surgery in children in Ontario, Canada. Between 2014 and 2018, 3.1% of
children visited the ED and 0.7% were admitted to hospital during the first 3 days following
select ambulatory surgery procedures. The highest proportion of healthcare use was in children
who underwent tonsillectomy. The main reason for ED use for all surgery types was unrelieved
acute pain or haemorrhage. While the main reason for HAs was haemorrhage and dehydration.

Our findings are similar to previously published studies that reported a readmission rate of 1% to
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3.6% up to 30 days after surgery, with the majority of readmissions occurring between 3 and 7
days after surgery (4-10,21).41° The most common reasons for requiring hospital care were also
consistent with our findings and included pain, nausea and vomiting, dehydration, and
haemorrhage.*1?

Gilani & Bhattacharyya reported that 4.5% of children who underwent tonsillectomy on
an ambulatory basis had a hospital revisit due to acute pain, haemorrhage, nausea, vomiting, and
dehydration.® Our findings were similar with children who underwent tonsillectomy having a HA
for similar reasons. Lavin et al. examined ED visits in children following ambulatory
tonsillectomy, and reported that 7.4% had an ED visit, with 1.9% of these visits due to pain or
dehydration.!' Children who had non-English speaking parents, and had other health conditions
including asthma, pre-term developmental delay, Downs Syndrome, and Attention deficit
hyperactivity disorder were more likely to have an ED visit postoperatively. Language barriers
and comorbid medical conditions made it more difficult for parents and children to adhere to the
postoperative pain and hydration regimen they were provided.!'! In our study, the most common
reason was for an ED visit due to unrelieved acute pain. Also, children in our sample had higher
odds of ED use if they had 2 or more comorbid conditions.

A US administrative database study reported the 30-day readmission rate following
ambulatory pediatric cholecystectomy as 1.1%, with the most common reasons for readmission
being persistent calculus in the biliary duct, abdominal pain, and dehydration.® Gould and
colleagues reported that 21% of children were admitted to hospital following cholecystectomy
with 14% admitted for no identifiable reason.” Identifiable reasons for admission included pain
and vomiting.” Similar to these studies, the reasons for admission or ED visits in our study were
also pain and vomiting. However, in our study children who underwent ambulatory

cholecystectomy had a higher rate of ED visit and HA.
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Acute pain is a common reason for ED visits and HA. Guidelines for opioid prescribing to
manage pain in children after surgery state that an optimal postoperative regimen should balance
adequate pain control while also supporting recovery, including the return to school and
sports.?>?3 Prescribers should use multimodal analgesia, including local anesthetics,
acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs). Children and parents
should be educated regarding the expectations regarding pain, and methods of pain management,
both before surgery and again in the postoperative period. Education should be delivered verbally
and written in plain, nonmedical terminology.>

Dehydration is a potentially preventable adverse effect, and intravenous (IV) hydration
protocols that aim to replace fluids lost during the nothing by mouth (NPO) time, intraoperative
time and postoperative time can be helpful in decreasing ED visits after surgery. A quality
improvement study that focused on IV hydration examined ED visits due to dehydration in
children who underwent ambulatory tonsillectomy prior to and after the implementation of the
protocol.!? Younger patients and patients with pre-existing complex chronic conditions were at
higher risk of dehydration. After the implementation of a hydration protocol the ED visits due to
dehydration decreased to 0.2% from 1%.!2 In our study, 2.6% of children had an ED visit, and
5.9% had a HA due to dehydration. The implementation of hydration protocols for all pediatric
ambulatory surgeries may be helpful in reducing these ED visits and HA.

Strengths and Limitations

The use of administrative data is a strength as it does not rely on patient reports of past
experiences, minimizing the risk of recall bias. The databases that were used in this study
undergo several quality checks by data collection and repository organizations, providing a high
level of reliability. Information on outcomes after ambulatory orthopaedic procedures in children

in included in this study, this population is not well documented in the published literature. The
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results of this study could be generalized with caution to the rest of Canada, where universal
healthcare provides similar access to services.

The main disadvantage of this study is the small number of hospital admissions which
limits the analysis that we were able to complete for this study. In addition, administrative data
relies on accurate recording of information that is subject to human error.

Conclusion

This study utilized administrative data to identify ED visits and HAs following select
ambulatory surgery in children. Many children undergo these surgical procedures without any
complications or unanticipated hospital visits following discharge. However, we found that just
under 6% of children had a ED visit or HA following elective ambulatory surgery in Ontario
between 2014 and 2018, with the most common reasons for visit or admission being acute pain,
haemorrhage, and dehydration. The results of this study can be utilized by both clinicians and
administrators to identify those children who are at high risk of ED use or HA and implement
strategies to help reduce ED visits and HA.

Prior to the COVID-19 pandemic, there was an increasing trend in the number of pediatric
surgical procedures performed in Canada and around the world. The goal of pediatric ambulatory
surgery is to improve access to care. However, the restrictions associated with the COVID-19
pandemic and the need to limit HAs have created a backlog of elective and urgent surgical
procedures for children and adults. Between February and April 30, 2019, there were 18,1544
ambulatory surgery procedures were completed in Ontario, Canada.?* A similar number of
ambulatory surgery procedures were scheduled and subsequently cancelled in 2020.2 As
healthcare teams look for creative ways to safely perform surgical procedures, ambulatory
surgery may become an attractive option. These teams should proactively try to prevent the

common reasons why children return to hospital. The effectiveness of interventions that prevent
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readmissions should continue to be examined.
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Table 1: Demographic and clinical characteristics of children who underwent ambulatory surgery

in Ontario between 2014-2018

Characteristics Total ED Visits Hospital Admission
N=83,468 N=2,588 N=608
n (%) n (%) n (%)
Mean age in yrs (SD) 6.19 (SD 4.4) 6.94 (SD 4.7) 6.48 (SD 4.1)
Sex
Female 36,744 (44.0%) 1,274 (49.2%) 298 (49.0%)
Male 46,724 (56.0%) 1,314 (50.8%) 310 (51.0%)

Material Deprivation Quintile

1- Lowest

19,772 (23.7%)

513 (19.8%)

134 (22.0%)

2 18,280 (21.9%) 522 (20.2%) 133 (21.9%)

3 15,719 (18.8%) 478 (18.5%) 101 (16.6%)

4 13,822 (16.6%) 498 (19.2%) 95 (15.6%)

5- Highest 15,347 (18.4%) 550 (21.3%) 129 (21.2%)

Missing 528 (0.6%) 27 (1.0%) 16 (2.6%)
Residence”

Urban 73,686 (88.3%) 2,210 (85.4%) 541 (89.0%)

Rural 9,648 (11.6%) 371 (14.3%) 61-67

missing 134 (0.2%) 7 (0.3%) <=5
Number of Major ADGs

0 57,966 (69.4%) 1,699 (65.6%) 414 (68.1%)

1 21,012 (25.2%) 708 (27.4%) 145 (23.8%)

2+ 4,490 (5.4%) 181 (7.0%) 49 (8.1%)
Usual provider of care model
Family Health Group* 14,482 (17.4%) 444 (17.2%) 114 (18.8%)
Family Health Team? 22,046 (26.4%) 761 (29.4%) 135 (22.2%)
Family Health Organization ! 18,699 (22.4%) 551 (21.3%) 140 (23.0%)
No-model 25,667 (30.8%) 759 (29.3%) 203 (33.4%)
Comprehensive Care Model™* 1,745 (2.1%) 42 (1.6%) 10-16
Other 829 (1.0%) 31 (1.2%) <=5
Type of Surgery

Tonsillectomy 40,135 (48.1%) 1,875 (72.4%) 561 (92.3%)

Implantation of Internal

Devices, tympanic membrane 33,458 (40.1%) 485 (18.7%) 28 (4.6%)

Muscle repair of the chest and

abdomen: Hernia 6,235 (7.5%) 122 (4.7%) 9 (1.5%)

Knee joint repair 1,955 (2.3%) 44 (1.7%) <=5

Cholecystectomy 782 (0.9%) 38 (1.5%) <=10

Shoulder Surgery 755 (0.9%) 18-24 <=5

Nerves in the forearm and

wrist 148 (0.2%) <=5 0 (0.0%)

* Estimates based on Rurality Index of Ontario 2008. "Family Health Groups are groups of 3 or
more family MDs. Care is provided through regular office hours and extended hours (weekday
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evenings and/or weekends) and they utilize fee-for-service plus some incentives and bonuses for
services provided to enrolled patients.!” tFamily Health Teams are community-focused primary
health care organizations that consist of interprofessional teams including MDs, nurse
practitioners, registered nurses, social workers, dietitians, and other professionals who work
together. Physicians are paid through a blended salary model. Other health professionals are paid
through salary.!?; "Family Health Organizations are groups of 3 or more family MDs who
commit to enrol patients; care provided through regular office hours and extended hours based on
the number of physicians; services are paid through a blended capitation model plus some
incentives and bonuses for services to enrolled patients; “*Comprehensive Care Models are solo
primary care MD’s, care is provided through regular office hours plus at least one session of
extended hours weekly; utilize fee-for-service plus some incentives and bonuses for service.!”
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Table 2: Univariate and multivariate odds ratios and 95% confidence intervals for ED visit and
hospital admissions in the 3 days following ambulatory surgery: 2014-2018

ED Visits Hospital Admissions
Character Total Unadjusted Adjusted? Unadjusted Adjusted?
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Number of 83,468
patients
Sex (from RPDB)
Male 46,724 1.00 1.00 1.00 1.00
Female 36,744 1.24 (1.15-1.34) | 1.18 (1.09-1.28) | 1.22 (1.04-1.44) | 1.21 (1.03-1.42)
Material
Deprivation
Quintile
1- Lowest 1.00 1.00 1.00
(Reference) 19,772 1.00
2 18,280 1.10 (0.98-1.25) | 1.10(0.97-1.25) | 1.07 (0.84-1.37) | 1.11(0.87-1.42)
3 15,719 1.18 (1.04-1.34) | 1.17 (1.03-1.33) | 0.95(0.73-1.23) | 1.00 (0.77-1.30)
4 13,822 1.40 (1.24-1.59) | 1.39 (1.22-1.58) | 1.01 (0.78-1.32) | 1.06 (0.81-1.39)
5- Highest 15,347 1.40 (1.23-1.58) | 1.37 (1.21-1.55) | 1.24(0.97-1.58) | 1.26 (0.98-1.61)
Missing 528 2.02 (1.36-3.01) | 1.92 (1.28-2.87) | 4.58 (2.71-7.75) | 4.80 (2.79-8.28)
Residence”
Urban Reference) 73,686 1.00 1.00 1.00 1.00
Rural 9,648 1.29 (1.16-1.45) | 1.19 (1.05-1.34) | 0.93 (0.72-1.20) | 0.99 (0.75-1.30)
# of Major ADG'
0 (Reference) 57,966 1.00 1.00 1.00 1.00
1 21,012 1.15 (1.06-1.26) | 1.12 (1.02-1.22) | 0.97 (0.80-1.17) | 0.96 (0.79-1.16)
2 4,490 1.39 (1.19-1.63) | 1.35(1.15-1.58) | 1.53 (1.14-2.07) | 1.53 (1.14-2.07)
Usual Provider of
Care Model
No-model 25,667 1.00 1.00 1.00 1.00
(Reference)
Family Health | 14,482
Group 1.04 (0.92-1.17) | 0.99 (0.88-1.12) | 1.00 (0.79-1.25) | 0.99 (0.79-1.26)
Family Health | 22,046
Team 1.17 (1.06-1.30) | 1.08 (0.97-1.20) | 0.77 (0.62-0.96) | 0.76 (0.61-0.95)
Family Health | 18,699
Organization 1.00 (0.89-1.11) | 0.91 (0.81-1.02) | 0.95 (0.76-1.17) | 0.90 (0.72-1.13)
Comprehensive 1,745
Care Model 0.81 (0.59-1.11) | 0.75(0.55-1.03) | 1.01 (0.59-1.75) | 0.98 (0.57-1.70)
Other 829 1.28 (0.88-1.84) | 1.03 (0.69-1.53) | 0.30 (0.08-1.22) | 0.26 (0.06-1.10)
Type of Surgery
Cholecystectomy 782 1.00 1.00 1.00 1.00
(Reference)
Tonsillectomy 40,135 | 0.96 (0.69-1.33) | 0.94 (0.67-1.33) | 1.83 (0.82-4.11) | 1.12(0.49-2.58)
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Implantation of
Internal Devices,

0.29 (0.21-0.40)

0.28 (0.19-0.40)

0.11 (0.04-0.26)

0.05 (0.02-0.13)

0.39 (0.27-0.57)

0.39 (0.26-0.57)

0.19 (0.07-0.53)

0.11 (0.04-0.31)

tympanic
membrane 33,458
Muscle repair of
the chest and
abdomen: Hernia 6,235
Knee joint repair 1,955

0.45 (0.29-0.70)

0.47 (0.30-0.73)

0.20 (0.05-0.80)

0.21 (0.05-0.83)

Nerves in the
forearm and wrist 148

0.68 (0.26-1.77)

0.67 (0.26-1.73)

0.00 (0.00-**%%*)

0.00 (0.00-**%*)

Shoulder Surgery 755

0.51 (0.29-0.88)

0.50 (0.29-0.88)

0.17 (0.02-1.43)

0.18 (0.02-1.50)

* Estimates based on Rurality Index of Ontario 2008; TJohns Hopkins Aggregated Diagnostic

Groups; *Adjusted for age and Local Health Integration Network (results not shown).

Table 3. Eight common reasons for Emergency Department visit and hospital admission for all
procedures combined: 2014-2018

Reasons for ED visit n % of visits
Acute pain 463 17.2
Haemorrhage and haematoma 293 10.9
Fever 195 7.3
Other complications of procedures, not elsewhere classified | 186 6.9
Vomiting 181 6.7
Infection following a procedure 120 4.5
Acute upper airway infection 84 3.1
Dehydration 72 2.7
Reasons for hospital admission n % of admissions
Haemorrhage and haematoma 153 24.8
Dehydration 135 21.9
Acute Pain 56 9.1
Vomiting 15 2.4
Infection 13 2.1
Other complications of procedures 12 1.9
Fever 8 1.3
Nausea with vomiting 7 1.1

https://mc.manuscriptcentral.com/bmjpo

17

yBuAdoo Aq paraalold 1senb Aq 20z ‘0z Idy uo /wod"wg uadospaediway//:dny woly papeojumod ‘TZ0Z J8qWBAON £2 U0 88TT00-TZ0z-0dlwag/9eTT 0T st paysignd 1sui :odlwg


http://bmjpaedsopen.bmj.com/

Page 19 of 35

oNOYTULT D WN =

BMJ Paediatrics Open

Table 4. Top 5 reasons for ED visits for surgical procedures

https://mc.manuscriptcentral.com/bmjpo

% of

Procedure (number of visits) n ED visits/procedure
Tonsillectomy (n=1950)
Acute pain 403 20.7
Haemorrhage and haematoma 238 12.2
Other complications of procedures, not elsewhere classified 155 7.9
Vomiting 149 7.6
Fever 137 7.0
Implantation of Internal Devices, tympanic membrane (n=506)
Fever 51 10.1
Otitis media 37 7.3
Acute upper respiratory infection 36 7.1
Haemorrhage and haematoma 27 5.4
Acute pain 26 5.2
Hernia (n=125)
Haemorrhage and haematoma 15 12.0
Other complications of procedures 11 8.8
Attention to surgical dressings and sutures 9 7.2
Acute pain 7 5.6
Disruption of operation wound, not elsewhere classified 6 4.8
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Figure 1: Distribution of Emergency Department visits and hospital admission by postoperative day: 2014 -
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Figure 2: Incidence of Emergency Department visits postoperatively by type of surgery: 2014-2018.

Emergency department visits are displayed in proportions. All ED visits from day of surgery (postoperative
day 0) to postoperative day 3 are included. Patients undergoing cholecystectomy (4.9%) had the highest
incidence of ED use, followed by tonsillectomy (4.7%).
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Code

Description

Muscle repair of the chest and abdomen

1SY80DA Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach without tissue [e.g. suturing or stapling]

1SYB0DAXXA  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using autograft [e.g. fascia, skin]

1SYB0DAXXF  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using free flap [e.g. free myocutaneous flap]

1SYBODAXXG  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using pedicled flap [e.g. abdominis rectus or deltopectoral]

1SYBODAXXL  Repair, muscles of the chest and abdomen, endoscopic [laparoscopic]
approach using xenograft [e.g. Surgis, SIS (small intestine submucosa)]

1SYB0ODAXXN  Repair, muscles of the chest and abdomen endoscopic [laparoscopic]
approach using synthetic tissue [e.g. mesh, sponge]

1SY80LA Repair, muscles of the chest and abdomen open approach without tissue
[e.g. suturing or stapling]

1SYB0LAFF Repair, muscles of the chest and abdomen open approach and using
temporary abdominal closure device [e.g. Bogota bag]

1SYB0LATZ Repair, muscles of the chest and abdomen open approach using zipper
[temporary] (for repeat access to abdomen)

1SYBO0LAXXA  Repair, muscles of the chest and abdomen open approach using autograft
[e.g. fascia, skin]

1SYBO0LAXXF  Repair, muscles of the chest and abdomen open approach using free flap
[e.g. free myocutaneous flap]

1SY8B0LAXXG  Repair, muscles of the chest and abdomen open approach using pedicled
flap [e.g. abdominis rectus or deltopectoral]

1SY8BOLAXXL  Repair, muscles of the chest and abdomen, open approach using xenograft
[e.g. Surgisis, SIS (small intestine submucosa)]

1SYBO0LAXXN  Repair, muscles of the chest and abdomen open approach using synthetic
tissue [e.g. mesh, sponge]

1SYB0LAXXQ  Repair, muscles of the chest and abdomen open approach and combined
sources of tissue (e.g. mesh with autograft)

1SY80PN Repair, muscles of the chest and abdomen robotic assisted telemanipulation

of tools [telesurgery] without tissue [e.g. suturing or stapling]
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1SY80PNXXN  Repair, muscles of the chest and abdomen robotic assisted telemanipulation
of tools [telesurgery] using synthetic tissue [e.g. mesh, sponge]

1SY80WJ Repair, muscles of the chest and abdomen open approach using special
excisional technique

Cholecystectomy

Excision total, gallbladder endoscopic [laparoscopic] approach without

1OD8IDA extraction (of calculi) cholecystectomy alone
10D8IDTAG EXCISIO_n total, gallb!adder en_doscoplc [Igparoscoplc] approach with
extraction (of calculi) from bile ducts using laser probe
10DSIDTAM EXC|S|o_n total, gallb!adder en_doscoplc [Igparoscoplc] approach with
extraction (of calculi) from bile ducts using basket device
Excision total, gallbladder endoscopic [laparoscopic] approach with
10D89IDTAS . : ) . :
extraction (of calculi) from bile ducts using electrohydraulic probe
10D89DTED Excision total, gallbladder endoscopic [laparoscopic] approach with

extraction (of calculi) from bile ducts using balloon device

Excision total, gallbladder endoscopic [laparoscopic] approach with
10D89IDTGX extraction (of calculi) from bile ducts using device NEC [e.g. forceps,
metal probe]

Excision total, gallbladder endoscopic [laparoscopic] approach

1OD8IEC cholecystectomy with bile duct exploration and no stones extracted
10DS9LA Excision total, gallbladder open approach without extraction of calculi
cholecystectomy alone
Excision total, gallbladder robotic assisted telemanipulation of tools
10D89PN : . .
[telesurgery] without extraction of calculi cholecystectomy alone
10DS9SMAG E_XCISIOﬂ tota_ll, gallbladder open approach with extraction (of calculi) from
bile ducts using laser probe
10DS9SMAM E_XCISIOﬂ to_tal, gallbladder_ open approach uwith extraction (of calculi) from
bile ducts sing basket device
10DS9SMAS E_XCISIOH totgl, gallbladder open approach with extraction (of calculi) from
bile ducts using electrohydraulic probe
10D89SMBD E_XCISIOH totgl, gallbladder open approach with extraction (of calculi) from
bile ducts using balloon device
Excision total, gallbladder open approach with extraction (of calculi) from
1OD8ISMGX bile ducts using device NEC [e.g. forceps, metal probe]
10D89TP Excision total, gallbladder open approach cholecystectomy with bile duct

exploration and no stones extracted
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Repair, knee joints

Repair, knee joint endoscopic [arthroscopic] approach no tissue used (for

1VG80DA o N . ;
repair) joint repair without meniscus involvement
1VG8ODAAG Repair, knee joint using endoscopic approach and laser NEC
1VGBODAXXA Repair, kn_ee joint endoscor_)ic_: [arthro_sco_pic] approa}ch Wi_th autograft [e.g.
bone, cartilage, or tendon] joint repair without meniscus involvement
1VGBODAXXK Repair, knee joint endoscopic [arthroscopic] approach with homograft graft
[e.g. bone or cartilage] joint repair without meniscus involvement
Repair, knee joint endoscopic [arthroscopic] approach with synthetic tissue
1VG8ODAXXN [e.g. gortex, artificial polymer cartilage] joint repair without meniscus
involvement
Repair, knee joint endoscopic [arthroscopic] approach with combined
1VGBODAXXQ sources of tissue [e.g. bone graft, synthetic tissue] joint repair without
meniscus involvement
Repair, knee joint endoscopic [arthroscopic] approach no tissue used (for
1VG8OFY S : :
repair) with meniscectomy [or meniscoplasty]
1VGSOEY XXA Repair, kn_ee joint endoscopic_: [arthrqscopic] approach \_/vith autograft [e.g.
bone, cartilage, or tendon] with meniscectomy [or meniscoplasty]
1VGSOEY X XK Repair, knee joint endosc_oplc [ar_throscoplc] approa_ch with homograft graft
[e.g. bone or cartilage] with meniscectomy [or meniscoplasty]
Repair, knee joint endoscopic [arthroscopic] approach with synthetic tissue
1VGBOFYXXN  [e.g. gortex, artificial polymer cartilage] with meniscectomy [or
meniscoplasty]
Repair, knee joint endoscopic [arthroscopic] approach with combined
1VG8OFYXXQ  sources of tissue [e.g. bone graft, synthetic tissue] with meniscectomy [or
meniscoplasty]
Repair, knee joint, endoscopic (arthroscopic) approach using special
1VvG80GZ incisional technique [e.g. multiple burr holes for tibial head
revascularization]
Repair, knee joint using endoscopic (arthroscopic) approach with
1VG80GZXXK  homograft [e.g. bone or cartilage] using special incisional technique [e.g.
multiple burr holes for tibial head revascularization]
1VGSOLA R(_epalr, knee_Jomt open approach no tissue used (for repair) joint repair
without meniscus involvement
1VGSOLAXXA Repair, I_<n_ee Jomt_ope_n approach_ Wlth.autograft [e.g. bone, cartilage, or
tendon] joint repair without meniscus involvement
1VGSOLAXXK Repair, knee joint open approach with homograft graft [e.g. bone or

cartilage] joint repair without meniscus involvement
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Repair, knee joint open approach with synthetic tissue [e.g. gortex, artificial

1VGBOLAXXN ; g S . :
polymer cartilage] joint repair without meniscus involvement
1VGSOLAXXQ Repair, knee joint open appr_oa}ch Wlth_ cor_nbmed sources o_f tissue [e.g.
bone graft, synthetic tissue] joint repair without meniscus involvement
1VG8OUY Repz?ur, knee joint open approach no tissue used (for repair) with
meniscectomy [or meniscoplasty]
1VGBOUYXXA Repair, kn_ee joint open approach WI'Fh autograft [e.g. bone, cartilage, or
tendon] with meniscectomy [or meniscoplasty]
1VG8OUYXXK Rep_alr, knee_ joint open approach W|th_homograft graft [e.g. bone or
cartilage] with meniscectomy [or meniscoplasty]
1VGSOUYXXN Repair, knee_Jomt open apprpach with synthetlg tissue [e.g. gortex, artificial
polymer cartilage] with meniscectomy [or meniscoplasty]
1VGSOUYXXQ Repair, knee joint open approa_ch Wlth_ combined sources of tissue [e.g.
bone graft, synthetic tissue] with meniscectomy [or meniscoplasty]
Repair, knee joint, open approach using special incisional technique [e.g.
1VG8OWK : " .
multiple burr holes for tibial head revascularization]
Repair, knee joint using open approach with homograft [e.g. bone or
1VGBOWKXXK cartilage] using special incisional technique [e.g. multiple burr holes for

tibial head revascularization]

Implantation of Internal Devices, tympanic membrane

1DF53JATS

Implantation of internal device, tympanic membrane of ventilation
[grommet] tube using external approach

Nerves in the forearm and wrist

1BN72DA Release, nerve(s) of forearm and wrist using endoscopic approach

1BN72LA Release, nerve(s) of forearm and wrist using open approach

1BNSOLA Repai_r, nerve(s) of forearm and wrist using end to end suture [rejoining]
technique

1BN8OLAWS3 Repair, nerve(s) of forearm and wrist using fibrin glue [rejoining] technique

1BNSOUH Re_pa_ir: nerve(s) Qf forearm and wrist using interfascicular [split] repair
[rejoining] technique

1BNS7LA Excision partial, nerve(s) of forearm and wrist end to end [rejoining]

technique (e.g. suture, glue) simple apposition of nerve ends
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Excision partial, nerve(s) of forearm and wrist end to end [rejoining]

1BNB7LAXXA technique (e.g. suture, glue) nerve autograft (to replace lost length)

1BNB7LAXXE EXC|s_|0n partial, nerve(s) of forearm _apd wrist end to end [rejoining]
technique (e.g. suture, glue) transposition of nerves [e.g. crossover]

1BNS7LAXXN Excision partial, nerve(s) of forearm and wrist, no rejoining [of nerve ends]

nerve end(s) wrapped or bridged using synthetic tissue [e.g. neural tube]

Excision partial, nerve(s) of forearm and wrist end to end [rejoining]
1BN87LAXXQ technique (e.g. suture, glue) combined transposition of nerves with a nerve
autograft

Excision partial, nerve(s) of forearm and wrist interfascicular split repair

1BN87UH [rejoining] technique simple apposition of nerve ends

1BNS7UHXXA Ex_C|§|c_Jn partial, _nerve(s) of forearm and wrist interfascicular split repair
[rejoining] technique nerve autograft (to replace lost length)

1BNS7UHXXE Excision partial, nerve(s) of forearm and wrist interfascicular split repair

[rejoining] technique transposition of nerves [e.g. crossover]

Excision partial, nerve(s) of forearm and wrist interfascicular split repair
1BN87UHXXQ [rejoining] technique combined transposition of nerves with a nerve
autograft

Excision partial, nerve(s) of forearm and wrist no rejoining [of nerve ends]

1BN87WF nerve end buried

Tonsillectomy

1FR87LA Excision partial, tonsils and adenoids using open (excisional) approach
1FR8ILA Excision total, tonsils and adenoids tonsillectomy alone using device NEC
1FR89LAAK Excision total, tonsils and adenoids tonsillectomy alone using share

Excision total, tonsils and adenoids tonsillectomy with Adenoidectomy

1FRBIWJ using device NEC

Excision total, tonsils and adenoids tonsillectomy with Adenoidectomy

1FR89WIAK .
using snare

Shoulder Surgery

Implantation, shoulder joint

Implantation of internal device, shoulder joint uncemented single-

ITASSLAPM  component prosthetic device [e.g. humeral head]
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1TAS3LAPMA

Implantation of internal device, shoulder joint with bone autograft
[uncemented] single-component prosthetic device [e.g. humeral head]

1TAS3LAPMK

Implantation of internal device, shoulder joint with bone homograft
[uncemented] single-component prosthetic device [e.g. humeral head]

1TAS3LAPMN

Implantation of internal device, shoulder joint with synthetic material using
single-component prosthetic device [e.g. humeral head]

1TAS3LAPMQ

Implantation of internal device, shoulder joint with combined sources of
tissue using single-component prosthetic device [e.g. humeral head]

1TAS3LAPN

Implantation of internal device, shoulder joint uncemented dual-component
prosthetic device [humeral head and glenoid cup]

1TAS3LAPNA

Implantation of internal device, shoulder joint with bone autograft
[uncemented] dual-component prosthetic device [humeral head and glenoid

cup]

1ITAS3LAPNK

Implantation of internal device, shoulder joint with bone homograft
[uncemented] dual-component prosthetic device [humeral head and glenoid

cup]

1TAS3LAPNN

Implantation of internal device, shoulder joint with synthetic material (e.g.
bone paste, cement, Dynagraft, Osteoset) dual component prosthetic device
[humeral head and glenoid cup]

1TAS3LAPNQ

Implantation of internal device, shoulder joint with combined sources of
tissue using dual-component prosthetic device [humeral head and glenoid

cup]

1TAS3LAPQ

Implantation of internal device, shoulder joint uncemented reverse dual
component prosthetic device [humeral cup and glenoid head]

1TAS3LAPQA

Implantation of internal device, shoulder joint with bone autograft
[uncemented] reverse dual component prosthetic device [humeral cup and
glenoid head]

1TAS3LAPQK

Implantation of internal device, shoulder joint with bone homograft
[uncemented] reverse dual component prosthetic device [humeral cup and
glenoid head]

1TAS3LAPQN

Implantation of internal device, shoulder joint with synthetic material (e.g.
bone paste, cement, Dynagraft, Osteoset) reverse dual component
prosthetic device [humeral cup and glenoid head]

1TA53LAPQQ

Implantation of internal device, shoulder joint with combined sources of
tissue (e.g. bone graft, cement, paste) reverse dual component prosthetic
device [humeral cup and glenoid head]

1TAS3LASLN

Implantation of internal device, shoulder joint with synthetic material using
cement spacer (temporary) [impregnated with antibiotics]

Repair, shoulder joint
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Repair, shoulder joint endoscopic [arthroscopic] approach using simple

1TA80DA apposition technique only [e.g. suturing]

1TASODAAG Repair, should_er joint endoscopic [arthroscopic] approach using laser
(alone) [to shrink tissue]
Repair, shoulder joint endoscopic [arthroscopic] approach using

LTASODH biodegradable binding device [e.g. Suretac anchor system]

1TASODAXXA Repair, sho_ulder joi_n_t endosco_pic [arthroscopic] approach using autograft
[e.g. bone, interpositional fascia, muscle graft]

1TASODAXXE Repair, shoulder joint enqloscoplc [arthroscopic] approach using local
tendon transfer [rebalancing]

1TASODAXXN Repalr, shoulder joint endo_scoplc [arthroscopic] approach using synthetic
tissue [e.g. mesh, gortex, silastic sheath]

1TAS0DAXXQ Repair, shom_JIder joint endoscc_)plc [arthrgsc_oplc] approach using combined
sources of tissue [autograft with synthetic tissue]
Repair, shoulder joint endoscopic [arthroscopic] approach using special

1TA80GZ incisional technique [e.g. multiple burr holes for humeral head
revascularization]

1TASOLA Repair, shoulde_rjoint open approach using simple apposition technique
only [e.g. suturing]

1TASOLAFH Repair, shoulder joint open approach using biodegradable binding device
[e.g. Suretac anchor system]

1TASOLAXXA Repalr, §hou|der joint open approach using autograft [e.g. bone,
interpositional fascia, muscle graft]

1T ASOLAXXE Repair, sr_loulderjomt open approach using local tendon transfer
[rebalancing]

1TASOLAXXN Repair, s_houl_der joint open approach using synthetic tissue [e.g. mesh,
gortex, silastic sheath]

1TABOLAXXQ Repair, shou_lderjomt open approach using combined sources of tissue
[autograft with synthetic tissue]

1TASOWK Repair, shoulder joint open approach using special incisional technigque

[e.g. multiple burr holes for humeral head revascularization]

Extraction, rotator cuff

1TC57DA

Extraction, rotator cuff using endoscopic [arthroscopic] approach
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1TC57LA Extraction, rotator cuff using open approach

Destruction, rotator cuff

1TC59DA Destruction, rotator cuff using endoscopic (arthroscopic) approach

1TC59LA Destruction, rotator cuff using open approach

Release, rotator cuff

1TC72DA Release, rotator cuff using endoscopic [arthroscopic] approach

1ITC72LA Release, rotator cuff using open approach

Repair, rotator cuff

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DA technique [e.g. tendon sutured to tendon] simple repair (without graft or
transfer involved)

Repair, rotator cuff using endoscopic [arthroscopic]approach using
1TC80DAFH apposition technique [e.g. tendon sutured to tendon] using biodegradable
(binding) device [e.g. biostinger, fastener, anchor, arrow, staple or dart]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TCB80DAXXA  technique [e.g. tendon sutured to tendon] with autograft [e.g. tendon,
fascia]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DAXXE  technique [e.g. tendon sutured to tendon] with tendon transfer for
realignment [e.g. advancement, transposition]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DAXXK  technique [e.g. tendon sutured to tendon] with homograft [e.g.
GRAFTJACKET regenerative tissue matrix]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TC80DAXXN technique [e.g. tendon sutured to tendon] with synthetic tissue [e.g. gortex,
mesh]

Repair, rotator cuff endoscopic [arthroscopic] approach using apposition
1TCBODAXXQ technique [e.g. tendon sutured to tendon] with combined sources of tissue
[e.g. autograft, tendon transfer, goretex]
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1TC80GC

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] simple repair
(without graft or transfer involved)

1TC80GCFH

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] using
biodegradable (binding) device [e.g. biostinger, fastener, anchor, arrow,
staple or dart]

1TC80GCNW

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
simple repair (without graft or transfer involved)

1TC80GCNWA

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with autograft [e.g. tendon, fascia]

1TC80GCNWE

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with tendon transfer for realignment[e.g. advancement, transposition]

1TC80GCNWK

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with homograft [e.g. GRAFTJACKET regenerative tissue matrix]

1TC80GCNWN

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with synthetic tissue [e.g. gortex, mesh]

1TC80GCNWQ

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
with screw fixation [e.g. tendon with a bone plug fixed to bone with screw]
with combined sources of tissue [e.g. autograft, tendon transfer, goretex]

1TCB0GCXXA

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with autograft
[e.g. tendon, fascia]

1TCB80GCXXE

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with tendon
transfer for realignment[e.g. advancement, transposition]

1TC80GCXXK

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with
homograft [e.g. GRAFTJACKET regenerative tissue matrix]

1TCB80GCXXN

Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis
technique [e.g. tendon looped or sutured to or through bone] with synthetic
tissue [e.g. gortex, mesh]
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Repair, rotator cuff endoscopic [arthroscopic] approach using tenodesis

1TC80GCXXQ  technique [e.g. tendon looped or sutured to or through bone] with combined
sources of tissue [e.g. autograft, tendon transfer, goretex]
1TCS0LA Repair, rotator cuff open approach using apposition technique [e.g. tendon
sutured to tendon] simple repair (without graft or transfer involved)
Repair, rotator cuff open approach using apposition technique [e.g tendon
1TC80LAFH sutured to tendon] using biodegradable (binding) device [e.g biostinger,
fastener, anchor, arrow, staple or dart]
Repair, rotator cuff open approach using apposition technique [e.g. tendon
1TCBOLAXXA sutured to tendon] with autograft [e.g. tendon, fascia]
Repair, rotator cuff open approach using apposition technique [e.g. tendon
1TC80LAXXE  sutured to tendon] with tendon transfer for realignment[e.g. advancement,
transposition]
Repair, rotator cuff using open approach using apposition technique [e.g.
1TC80LAXXK  tendon sutured to tendon] with homograft [e.g. GRAFTJACKET
regenerative tissue matrix]
1TC8OLAXXN Repair, rotator cuff open approgch_using apposition technique [e.g. tendon
sutured to tendon] with synthetic tissue [e.g. gortex, mesh]
Repair, rotator cuff open approach using apposition technique [e.g. tendon
1TCBO0LAXXQ  sutured to tendon] with combined sources of tissue [e.g. autograft, tendon
transfer, goretex]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC80WU looped or sutured to or through bone] simple repair (without graft or
transfer involved)
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC80WUFH looped or sutured to or through bone] using biodegradable (binding) device
[e.g. biostinger, fastener, anchor, arrow, staple or dart]
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
1TC80WUNW  tendon with a bone plug fixed to bone with screw] simple repair (without
graft or transfer involved)
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
XTCSOWUNW tendon with a bone plug fixed to bone with screw] with autograft [e.g.
tendon, fascia]
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
1TC80WUNWE tendon with a bone plug fixed to bone with screw] with tendon transfer for
realignment [e.g. advancement, transposition]
Repair, rotator cuff using open approach using tenodesis with screw
ECSOWUNW fixation [e.g. tendon with a bone plug fixed to bone with screw] with
homograft [e.g. GRAFTJACKET regenerative tissue matrix]
Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.
ETC8OWUNW tendon with a bone plug fixed to bone with screw] with synthetic tissue

[e.g. gortex, mesh]
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Repair, rotator cuff open approach using tenodesis with screw fixation [e.g.

(12TC80WUNW tendon with a bone plug fixed to bone with screw] with combined sources
of tissue [e.g. autograft, tendon transfer, goretex]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TCBOWUXXA looped or sutured to or through bone] with autograft [e.g. tendon, fascia]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC8O0WUXXE looped or sutured to or through bone] with tendon transfer for
realignment[e.g. advancement, transposition]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC8O0WUXXK  looped or sutured to or through bone] with homograft [e.g.
GRAFTJACKET regenerative tissue matrix]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TCB8O0WUXXN  looped or sutured to or through bone] with synthetic tissue [e.g. gortex,
mesh]
Repair, rotator cuff open approach using tenodesis technique [e.g. tendon
1TC8O0WUXXQ looped or sutured to or through bone] with combined sources of tissue [e.g.
autograft, tendon transfer, goretex]
Appendectomy
1INV8IDA Excision total, appendix using endoscopic [laparoscopic] approach
INVBILA Excision total, appendix using open approach
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