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ABSTRACT: Objective: To compile and analyze information available in the national and international literature about cancellation of  surgeries. Method: 

Integrative literature review carried out from 2010 to June 2016, with search performed in indexed databases such as LILACS, SciELO, BVS, CINAHL, 

CAPES, and SCOPUS, for articles written in English, Portuguese and Spanish. Results: 61 articles were selected, which mentioned cancellation rates 

from 0.48 to 38%. Most frequent causes are similar among the studies, being the most common: patient’s clinical conditions not favorable to surgery, 

problems related to the institution’s structure and organization, and patient non-attendance. Interventions to reduce the number of  cancellations are 

reported, several of  them having effective results. Conclusion: The cancellation of  surgeries is a worldwide theme that still requires investigations and 

interventions, as it harms people involved and the health system.

Keywords: Perioperative nursing. Perioperative care. Quality indicators, health care. Hospital administration.

RESUMO: Objetivo: Compilar e analisar informações disponíveis na literatura nacional e internacional sobre cancelamento de cirurgias. Método: Revisão 

integrativa da literatura de publicações do período de 2010 a junho de 2016, encontradas em periódicos indexados nas bases de dados LILACS, SciELO, 

BVS, CINAHL, CAPES e SCOPUS, nos idiomas inglês, português e espanhol. Resultados: Foram selecionados 61 artigos, que levantaram taxas de can-

celamento de 0,48 até 38%. As causas mais frequentes são similares entre os estudos, sendo as mais comuns: condições clínicas do paciente não favoráveis 

à cirurgia, problemas relacionados à estrutura e à organização da instituição e o não comparecimento do paciente. Intervenções para reduzir o número 

de cancelamentos são relatadas, várias delas possuindo resultados eficazes. Conclusão: O cancelamento de cirurgias é uma temática em estudo mundial 

e que ainda requer investigações e intervenções, por ser prejudicial aos envolvidos e ao sistema de saúde.

Palavras-chave: Enfermagem perioperatória. Assistência perioperatória. Indicadores de qualidade em assistência à saúde. Administração hospitalar.

RESUMEN: Objetivo: Compilar y analizar informaciones disponibles en la literatura nacional e internacional sobre cancelación de cirugías. Método: Revisión 

integrativa de la literatura de publicaciones del período de 2010 a junio de 2016, encontradas en periódicos indexados en las bases de datos LILACS, 

SciELO, BVS, CINAHL, CAPES y SCOPUS, en los idiomas inglés, portugués y español. Resultados: Se seleccionaron 61 artículos, que levantaron tasas 

de cancelación de 0,48 hasta 38%. Las causas más frecuentes son similares entre los estudios, siendo las más comunes: condiciones clínicas del paciente 

no favorables a la cirugía, problemas relacionados a la estructura y la organización de la institución y la no ausencia del paciente. Las intervenciones para 

reducir el número de cancelaciones se reportan, varias de ellas con resultados eficaces. Conclusión: La cancelación de cirugías es una temática en estu-

dio mundial y que aún requiere investigaciones e intervenciones, por ser perjudicial para los involucrados y para el sistema de salud.

Palabras clave: Enfermería perioperatoria. Atención perioperativa. Indicadores de calidad de la atención de salud. Administración hospitalaria.
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INTRODUCTION

Institutions which currently deliver health services are aware 
that they have to seek for continuous improvement of  care in 
all processes. Thus, constant surveillance has been performed 
in an attempt to eliminate sources of  waste1,2.

Performance should be assessed through quantitative 
indicators, which allow verifying productivity and quality of  
services. At the surgical center (SC), some of  the indicators 
that could be used are: 

•	 interval between surgeries; 
•	 time spent in anesthetic recovery (AR) in the operat-

ing room (OR); 
•	 percentage of  room occupancy; and 
•	 index of  surgeries’ cancellation2.

The correct functioning of SC requires allocation of human, 
material, and financial resources; however, such resources are 
often used below their capacity3. The cancellation of  surgeries 
is often seen by professionals as a natural phenomenon, part 
of  the routine of  an institution. It should be noted, however, 
that these occurrences must be minimized1,4.

The most widespread methodology in scientific literature 
for the reduction of  cancellation indexes suggests a survey 
of  main causes for the suspension of  a procedure and, from 
there, interventions can be implemented focusing on the 
solution for such causes5.

The later the cancellation, the greater the consequences 
for both patients and institutions5,6. The patients who have 
their surgery canceled struggle when they learn that they will 
not undergo the planned intervention that would improve 
their clinical state, which also affects the image of  the insti-
tution. Also, there is the possibility of  longer hospitalization 
and higher risk of  contamination4.

Nurses have an important role within the SC structure. 
Surgical procedures require prior preparation to receive the 
patient and, thus, this professional must be focused on ensur-
ing that surgeries are dully planned and the conditions nec-
essary for their execution are met, through adequate alloca-
tion of  resources2-4,6.

OBJECTIVE

Compile and analyze the information available in national 
and international scientific literature regarding cancellation 
of  surgeries.

METHOD

This is an integrative literature review carried out in the fol-
lowing steps: 

•	 definition of  guiding research question; 
•	 establishment of  inclusion and exclusion criteria; 
•	 definition of  information to be extracted and catego-

rization of  studies; 
•	 evaluation of  studies included; 
•	 interpretation of  results and presentation of  review 

and synthesized knowledge7.

The main question of  this study was: what is the scientific 
production on surgery cancellation, including rates, causes, 
interventions, and other topics that could help to understand 
the scenario of  the problem.

The research was carried out in June 2016 across the 
following databases: Literatura Latino-Americana e do Caribe 
em Ciências da Saúde (LILACS); Scientific Electronic Library 
Online (SciELO); Biblioteca Virtual em Saúde (BVS/BIREME); 
Cumulative Index to Nursing and Allied Health Literature 
(CINAHL); Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior (CAPES); SCOPUS. Initially, the Health Science 
Descriptors (Descritores em Ciências da Saúde – DeCS) related 
to the topic were used; however, due to the huge amount of  
results, we decided to redo the search using boolean opera-
tors with the terms: (cancel* OR suspen*) AND (cirurg* OR 
surger* OR quirurg*).

Studies published in full between January 2010 and 
June 2016, in Portuguese, English, and Spanish, addressing 
themes related to the objectives herein established were 
included in the survey.

Studies whose texts were not available in full in 
the databases selected or in the library collection of  
the Albert Einstein Israeli Institute for Teaching and 
Research (Instituto Israelita de Ensino e Pesquisa Albert 
Einstein) were excluded. Likewise, studies whose objec-
tives were not compatible with the ones of  this work 
were also eliminated.

The articles found were read and evaluated as to inclu-
sion and exclusion criteria adequacy. When adequacy was 
proven, the information was registered in a proper form 
containing name of  the journal, authors, year of  publica-
tion, language, database, hospital/institution where the 
study was performed, country of  the study, objectives, 
methods, results and conclusions. Several studies were 
found in more than one database.
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After analysis and interpretation of  data, the informa-
tion collected was synthesized, which produced narrative 
results, describing common findings and differences between 
studies. Charts and graphics were also used to help ana-
lyze year of  publication, language, database in which the 
article is available, and country of  the study, as well as to 
compare results.

RESULTS

At the end of  the analysis, 61 studies were included in the 
sample, summarized in Chart 1.

The analysis of  number of  publications per year indi-
cates a regular yearly amount of  publications, according 
to Figure 1. From 2010 to 2015, this number ranges from 8 
to 12 publications. In 2016, six studies published until June 
were found.

As for languages, 76% of  the studies found had been writ-
ten in English (46 articles), 21% in Portuguese (13 articles), 
and only 3% (2 articles) in Spanish.

Of  61 articles included in the study, 51 were available in 
BVS, 40 in CAPES, and 36 in SCOPUS. LILACS, CINAHL 
and SciELO brought nine, eight and six articles, respec-
tively (Figure 2).

Publications were found in 24 different countries. 
Brazil contributed with 13 publications and the USA with 
12. Saudi Arabia, Norway, the United Kingdom, and India 
had three publications each. Taiwan, China, New Zealand, 
and Canada had two studies included. Two papers9-10 
were not classified according to their countries due to 
their being bibliographical surveys. Such information is 
shown in Figure 3.

DISCUSSION AND CONTEXTUAL ANALYSIS

Cancellation index

The literature shows wide variation regarding values of  
surgery cancellation indexes and criteria defining occur-
rences in each study. Overall, cancellation is defined as a 
procedure in the map of  surgeries created the day before its 
execution, but which was not performed14,28,39. Bearing this 
in mind, rates ranged from low values such as 0.4847, 1.9860 
and 2.00%54, to high values such as 27.415-56 and 38.0%48. 
Most studies showed rates between 5 and 20%. Another 

literature review evaluating researches published from 
1990 to 2010 found cancellation indexes ranging between 
5.1 and 33.0%9.

In institutions where cancellations took place when the 
patient was already in the Operating Room (OR), indexes of  
0.1540, 0.2118 and 0.37%58 were found. Another study evaluat-
ing the moment when cancellation occurred showed a total 
index of  26.8% when considering the suspension at any time 
before the procedure, or when considering cancellations only 
on the day of  the surgery, 11.8%26. This indicator is to be 
found in specific groups, as in the case of  patients who had 
surgeries scheduled two years after percutaneous coronary 
intervention, whose rate was 13.3%33.

Monitoring cancellation index in the institutions may be 
done with statistical tools, such as Process Statistical Control, 
which allows for the analysis of  data in a short period of  time, 
so that actions can be taken as soon as the number reaches 
an undesired value28,35,49.

Considering the rescheduling of  cancelled procedures, 
indexes of  unperformed surgeries were 31.340, 32.918 and 
46.5%6. As for the interval between cancellation, resched-
uling, and execution of  the procedure, mean waiting time 
was 12.2 days54.

Characteristics of cancellations

Determining the characteristics of  cancellations in a given 
institution may help to direct the efforts of  indicator improve-
ment to groups in which this occurrence is more common. 
In the case of  clinical specialties, the ones presenting higher 
indexes were: orthopedics6,17,23,39, general surgery3,19,53, oto-
laryngology20,32, urology41, ophthalmology58, and hand sur-
gery55. A higher number of  cancellations was found among 
female patients52. Another study showed a positive correla-
tion between number of  cancellations and classification 
by the American Society of  Anesthesiologists (ASA)58; in 
other study, the dependency between factors was not con-
sidered significant18.

In a work evaluating the cancellation of  cataract sur-
geries, the index was higher during winter43. As for the day 
of  the week, higher cancellation rates were on Mondays44.

In regard to the type and size of  hospitals, “teaching hos-
pitals” had cancellation rates 2.23 times higher than medium 
and small-sized institutions53.

A surgery may be postponed many times since its 
original schedule. In the study by Coady-Fariborzian 
et al.21, 53% of  the cases took place less than 24 hours 
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Chart 1. Relation of studies included in the work.

Continue...

Title Authors Year Language Database Country Objective

Tasas y causas de 
suspensión de cirugías en 
un hospital público durante 
el año 20148

Abeldaño 
and Coca 

2016 Spanish CAPES Argentina
To analyze surgery 

cancellation in 2014.

A suspensão de 
cirurgia e o processo de 
comunicação9

Aquino 
et al.

2012 Portuguese BVS
not 

applicable

To identify, in national scientific 
literature, the reasons of 

cancellation of surgeries and to 
discuss their causes through the 

process of communication between 
professionals.

Cancelamento de cirurgias: 
uma revisão integrativa da 
literatura10

Ávila et al. 2012 Portuguese BVS, LILACS
Not 

applicable

To verify the knowledge produced 
about the cancellation of surgeries, 

in an attempt to identify actions 
to minimize these occurrences, 

according to the recommendations 
in the literature.

Reducing elective general 
surgery cancellations at a 
Canadian hospital11

Azari-Rad 
et al.

2013 English

SCOPUS, 
CAPES, 
CINAHL, 

BVS

Canada

To identify potential improvements 
in the flow of patients through the 

surgical process to reduce the 
number of cancellations.

Why is cataract surgery 
canceled? A retrospective 
evaluation12

Bamashmus 
et al.

2010 English
SCOPUS, 

CAPES, BVS
Kuwait

To evaluate cancellation rates and 
the reasons why they occur.

Análise da suspensão de 
cirurgias em um hospital 
de ensino2

Barbosa 
et al.

2012 Portuguese
SCOPUS, 
SCIELO

Brazil

To identify surgical cancellation rate 
and the reasons to carry out this 

procedure in a public 
teaching hospital.

Report into “on the day 
cancellations” for plastic 
surgery in patients 
who failed to stop their 
medication13

Bass e Gill 2014 English CAPES, BVS
The United 
Kingdom

To evaluate the cancellation rate 
of procedures and to implement 

changes to reduce their impact on 
the confidence on the hospital

Cancellation of elective 
cases in pediatric surgery: 
An audit14

Bathla et al. 2010 English CAPES, BVS India
To determine the main reasons 
for the cancellation of elective 
surgeries of pediatric patients.

Cirurgias eletivas: 
cancelamentos e causas15

Botazini 
et al.

2015 Portuguese BVS, LILACS Brazil
To investigate the number of 

elective surgeries cancelled and to 
identify their causes.

Surgical cancellations: a 
review of elective surgery 
cancellations in a tertiary 
care pediatric institution16

Boudreau 
and Gibson

2011 English

SCOPUS, 
CAPES, 
CINAHL, 

BVS

USA

To analyze the cancellation of 
elective surgeries and to identify 
and recommend changes related 

to nursing practices in the 
preoperative clinical evaluation to 

reduce cancellation rates.

Incidence, causes and 
pattern of cancellation of 
elective surgical operations 
in a university teaching 
hospital in the Lake Zone, 
Tanzania17

Chalya et al. 2011 English BVS Tanzania

To evaluate the incidence, causes 
and cancellation pattern of elective 
surgeries and to find appropriate 

solutions for better patient 
management.
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Chart 1. Continuation.

Title Authors Year Language Database Country Objective

Case review analysis of 
operating room decisions 
to cancel surgery18

Chang et al. 2014 English
SCOPUS, 

CAPES, BVS
China

To examine and categorize the 
number of cancellations after the 

patients were prepared for the 
operation room, determining the 

ways to reduce such cancellations

Cancellation of elective 
operations on the day 
of intended surgery in a 
Hong Kong hospital: Point 
prevalence and reasons19

Chiu et al. 2012 English
SCOPUS, 

CAPES, BVS
Hong Kong

To determine points of prevalence 
of cancellation of elective surgeries 

and their motives.

The analysis for the causes 
of surgical cancellations 
in a Brazilian university 
hospital20

Cihoda et al. 2015 English CINAHL Brazil

To quantify the occurrence of 
cancellation of scheduled surgeries, 

to identify causes and specialties 
which contribute to this rate

An investigation of 
plastic surgery operative 
cancellations in a VA 
population21

Coady-
Fariborzian 

et al.
2016 English SCOPUS USA

To evaluate cancellation rates and 
their causes.

Descriptive study of 
case scheduling and 
cancellations within 
1 week of the day of 
surgery22

Dexter et al. 2012 English
SCOPUS, 

CAPES, BVS
USA

To evaluate in a descriptive way the 
cases of cancellation less than one 

week before surgery.

Cancellation of operations 
in Saudi Arabian hospitals: 
Frequency, reasons 
and suggestions for 
improvements23

Dhafar et al. 2015 English BVS Saudi Arabia
To identify the frequency and 

reasons for surgery cancellation.

The challenge of 
cancellations on the day of 
surgery24

Dimitriadis 
et al.

2013 English
SCOPUS, 

CAPES, BVS
The United 
Kingdom

To investigate the reasons for 
cancellation on the day of the 

surgery and to propose strategies 
to reduce their incidence.

Preoperative screening 
and case cancellation in 
cocaine-abusing veterans 
scheduled for elective 
surgery25

Elkassabany 
et al.

2013 English
SCOPUS, 

CAPES, BVS
USA

Primary objective: to identify 
practices, procedures and policies 

on the screening of cocaine use and 
surgery cancellation. Secondary 

objective: to determine the 
cancellation rate on the day of the 

surgery related to the positive urine 
cocaine test.

Management implications 
for the perioperative 
surgical home related 
to inpatient case 
cancellations and add-on 
case scheduling on the day 
of surgery26

Epstein and 
Dexter

2015 English
SCOPUS, 

CAPES, BVS
USA

To explore the potential benefits of 
perioperative evaluation regarding 
the cancellation of interim patients 

and addition of surgeries.

Reasons for elective 
surgery cancellation in a 
referral hospital27

Ezike et al. 2011 English CAPES, BVS Nigeria

To detect the causes for 
cancellation on the day of the 

surgery in a hospital which carries 
out both elective and emergency 

surgeries.

Continue...
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Title Authors Year Language Database Country Objective

Elective surgery 
cancelation on day of 
surgery: an endless 
dilemma28

Fayed et al. 2016 English
SCOPUS, 

CAPES, BVS
Saudi Arabia

To investigate the rates and reasons 
for cancellation while evaluating the 

effect of new ORs about this rate.

Analysis of 43 
Intraoperative 
cardiac surgery case 
cancellations29

Fitzsimons 
et al.

2016 English
SCOPUS, 

CAPES, BVS
USA

To determine the reasons for 
cancellation, predictability, total 
time in the operation room and 

destination of the patient.

Assessment of a 
standardized pre-operative 
telephone checklist 
designed to avoid late 
cancellation of ambulatory 
surgery: the AMBUPROG 
multicenter randomized 
controlled trial30

Gaucher 
et al.

2016 English
SCOPUS, 

CAPES, BVS
France

To evaluate the impact of 
application by telephone of a 
standardized checklist during 

preoperative period in the 
cancellation rates of 
outpatient surgeries

Causas que inciden en 
cancelación de cirugías 
desde la percepción del 
personal de salud31

Gaviria-
García et al.

2014 Spanish
CAPES, 
SCIELO

Colombia

To identify from the perception 
of health professionals the 

factors which affect the 
cancellation of surgeries in a 

high-complexity hospital.

Effect of six sigma 
program on the number of 
surgeries cancellation32

Gheysari 
et al.

2016 English CAPES, BVS Iran
To determine the number of causes 
for surgery cancellation, and areas 

to be improved.

Frequency of Surgery 
Cancellations Associated 
With Myocardial Infarction 
or Death 6 Months 
After Coronary Stent 
Placement33

Graham 
et al.

2015 English CAPES USA

To identify the relation between 
coronary stent placement and 
the cancellation of surgeries 

after six months.

Using nurse-to-patient 
telephone calls to 
reduce day-of-surgery 
cancellations34

Haufler and 
Harrington 

2011 English

SCOPUS, 
CAPES, 
CINAHL, 

BVS

USA

To describe the results of the 
impact of implementation of a 
telephone call system on the 

cancellation index

A new pathway for 
elective surgery to reduce 
cancellation rates35

Hovlid et al. 2012 English
SCOPUS, 

CAPES, BVS
Norway

To evaluate the result of a new 
process for elective surgeries 

and to study which factors may 
affect them.

Patient experiences with 
interventions to reduce 
surgery cancellations: A 
qualitative study36

Hovlid et al. 2013 English
SCOPUS, 

CAPES, BVS
Norway

To explore the experience of 
patients with interventions 

to reduce the 
cancellation of surgeries.

A qualitative study of 
contextual factors’ impact 
on measures to reduce 
surgery cancellations37

Hovlid and 
Bukve 

2014 English
SCOPUS, 

CAPES, BVS
Norway

To contribute for the 
understanding of how contextual 
factors affect the effort to reduce 

the cancellation of surgeries.

Causes of elective surgery 
cancellation and theatre 
throughput efficiency in an 
Australian urology unit38

Keller et al. 2014 English
SCOPUS, 

CAPES, BVS
Australia

To evaluate the efficiency 
of the units and to identify 

opportunities for improvement; 
to identify causes for 

cancellation on the day of 
surgery and how to avoid them.

Chart 1. Continuation.

Continue...
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Title Authors Year Language Database Country Objective

Reasons for cancellation 
of operation on the day 
of intended surgery in 
a multidisciplinary 500 
bedded hospital3

Kumar and 
Gandhi 

2012 English
SCOPUS, 

CAPES, BVS
India

To evaluate the reasons for the 
cancellation of elective surgeries in 
a government hospital of 500 beds.

Surgery cancelation on the 
day of surgery in same-
day admission in a Finnish 
hospital39

Laisi et al. 2013 English
SCOPUS, 

CAPES, BVS
Finland

To determine the cancellation 
rate and the index by specialty. 

To identify the reasons for 
cancellation and to detect 

weaknesses in the system.

Retrospective analysis 
of surgery postponed or 
cancelled in the operating 
room40

Lau et al. 2010 English
SCOPUS, 

CAPES, BVS
Taiwan

To analyze the reasons for 
postponement or cancellation of 
surgeries in the operation room 

(OR) and to determine this effects 
on patients.

Day of surgery cancellation 
rates in urology: 
identification of modifiable 
factors41

Leslie et al. 2013 English
SCOPUS, 

CAPES, BVS
Canada

To identify the cancellation rate 
and their reasons to explore the 
capacity of administrative data 

available to categorize potentially 
modifiable factors.

The reasons for 
cancellation of urological 
surgery: a retrospective 
analysis42

Lopez et al. 2012 English
SCOPUS, 

CAPES, BVS
New Zealand

To identify predictable reasons for 
surgery cancellation and actions 

which could minimize their 
occurrence.

Cancelamento de 
cirurgias em um hospital 
universitário: causas e 
tempo de espera para novo 
procedimento6

Macedo 
et al.

2013 Portuguese BVS, LILACS Brazil

To identify the occurrence of 
surgery cancellations in the surgical 

center of a teaching hospital, 
identifying surgical specialties, the 

people responsible, the causes, 
patients’ age range, as well as the 

period between cancellation and the 
performing of the new procedure.

Cancelamento de cirurgias 
de catarata em um hospital 
público de referência43

Magri et al. 2012 Portuguese

SCOPUS, 
CAPES, BVS, 

SCIELO, 
LILACS

Brazil

To analyze the incidence and 
reasons for the cancellation of 

cataract surgeries in a reference 
public hospital.

Cancelled surgeries and 
payment by results in the 
English National Health 
Service44

McIntosh 
et al.

2012 English
SCOPUS, 
CINAHL, 

BVS

The United 
Kingdom

To model the frequency of “last 
minute” cancellation of planned 

elective surgeries regarding 
patients and to provide factors 
leading to such cancellations.

Reasons for cancellation 
of elective operations at 
a major teaching referral 
hospital in Jordan45

Mesmar 
et al.

2011 English
CINAHL, 

BVS
Jordan

To determine the cancellation rate 
and the reasons for cancellation of 

scheduled elective surgeries.

Implicações do 
cancelamento de 
cirurgias em centro 
cirúrgico: estudo 
descritivo-exploratório4

Morgan 
et al.

2010 Portuguese
SCOPUS, 

BVS
Brazil

To identify the implications of 
surgery cancellation in the work 
process of nurses in the surgical 

center of a teaching hospital.

Chart 1. Continuation.

Continue...
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Title Authors Year Language Database Country Objective

Suspensão cirúrgica: 
perspectiva do residente 
de medicina em clínicas 
cirúrgicas46

Nascimento 
et al.

2014 Portuguese
BVS, SCIELO, 

LILACS
Brazil

To understand the perception of the 
resident on clinical surgery about 

postponing surgical procedures, the 
repercussions and consequences of 

this event in their work.

Day of surgery cancellation 
rate after preoperative 
telephone nurse screening 
or comprehensive 
optimization visit47

Olson and 
Dhakal 

2015 English CAPES, BVS USA

To verify whether the rates of 
cancellation on the day of 

the surgery vary according to the 
different patient 

evaluation processes.

Improving the process to 
reduce ophthalmologic 
surgery cancellation and 
patient complaints48

Padoveze 
et al.

2010 English BVS, LILACS Brazil

To describe a quality intervention 
program to reduce cancellation 

rates of ophthalmic surgeries and 
patient complaints.

Reducing cancelations 
on the day of scheduled 
surgery at a children’s 
hospital49

Pratap et al. 2015 English
SCOPUS, 

CAPES, BVS
USA

To describe a quality improvement 
Project to reduce the time lost due 
to cancellation of surgeries on the 

scheduled day.

A comunicação da 
suspensão de cirurgias 
pediátricas: sentimentos 
dos familiares envolvidos 
no processo50

Risso and 
Braga 

2010 Portuguese

SCOPUS, 
CAPES, BVS, 

SCIELO, 
LILACS

Brazil

To identify and describe the 
perception of 15 mother and/
or legal guardians of children 

between 0 and 18 years of age, 
hospitalized, after receiving the 
News that the surgery of their 
children had been postponed.

A retrospective 
observational study of 
patient cancellations 
on the day of surgery 
in the general surgical 
directorate51

Rymaruk 2011 English

SCOPUS, 
CAPES, 
CINAHL, 

BVS

England

To verify the proportion of avoidable 
cancellation and to suggest 

measures to circumvent or identify 
them in advance.

Avaliando o indicador de 
desempenho suspensão 
cirúrgica, como fator de 
qualidade na assistência 
ao paciente cirúrgico1

Sá et al. 2011 Portuguese SCIELO Brazil

To identify the number of cardiac 
surgeries carried out and postponed 

in 2008, describing the causes of 
such cancellations.

Bed crisis and elective 
surgery late cancellations: 
an approach using the 
theory of constraints5

Sahraoui 
and Elarref 

2014 English
SCOPUS, 

CAPES, BVS
Qatar

To study the main cause for late 
cancellation of surgical procedures.

Perfil cirúrgico e fatores 
determinantes das 
suspensões de cirurgias 
gerais ambulatoriais: 
contribuições para 
assistência de enfermagem52

Sampaio 
and Ribeiro

2012 Portuguese BVS Brazil

To identify the profile of outpatient 
users of general surgery; to 
determine general surgical 

procedures carried out; to analyze 
the determining factors of general 

surgery postponement.

The effect of hospital 
size and surgical service 
on case cancellation in 
elective surgery: Results 
from a prospective 
multicenter study53

Schuster 
et al.

2011 English
SCOPUS, 
CAPES

Germany

To understand how the type of 
hospital (teaching, large or small/

medium sized ones) and the clinical 
specialties provided influences the 

surgeries cancellation rate.

Chart 1. Continuation.

Continue...
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Title Authors Year Language Database Country Objective

Same-day cancellation 
of cardiac surgery: A 
retrospective review at a 
large academic tertiary 
referral center54

Smith et al. 2014 English
SCOPUS, 

CAPES, BVS
USA

To retrospectively analyze cardiac 
surgeries on the day they would 
be performed, determining the 

cancellation rate; to identify 
the incidence and predictable 

cancellation reasons; to quantify 
operatory delay.

Cancelamento de cirurgias 
em um hospital público na 
cidade de São Paulo55

Sodré and 
El Fahl 

2014 Portuguese BVS, LILACS Brazil

To establish the incidence of 
elective procedures cancellations in 
the surgical centers, to identify the 
surgical specialties more involves 

and the most frequent reasons 
for the suspension of scheduled 

surgeries.

Determinantes para 
suspensões cirúrgicas em 
um hospital universitário56

Souza et al. 2010 Portuguese
CINAHL, 

BVS, LILACS
Brazil

To identify the quantitative of 
elective surgeries postponed in a 

nine-month timeframe, considering 
and analyzing determinants on 

the emotional, physical and social 
implications for patients, Family 

and institution.

Reasons for cancellation 
of elective cardiac surgery 
at Prince Sultan Cardiac 
Centre, Saudi Arabia57

Sultan et al. 2012 English
SCOPUS, 

CAPES, BVS
Saudi Arabia

To evaluate the reasons for 
cancellation of specific cardiac 

procedures.

Operation cancellation 
at Chang Gung Memorial 
Hospital58

Sung et al. 2010 English BVS Taiwan

To analyze the reasons for 
cancellations and to propose 

strategies to reduce the 
cancellation rate in operation 

rooms. 

An analysis of time 
utilization and 
cancellations of scheduled 
cases in the main 
operation theater complex 
of a tertiary care teaching 
institute of North India59

Talati et al. 2015 English BVS India
To analyze the time of use and the 
cancellation of cases scheduled in 

the operation rooms.

Day of surgery 
cancellations in a tertiary 
care hospital: A one year 
review60

Trentman 
et al.

2010 English SCOPUS USA

To determine the cancellation 
rate and to classify avoidable/

unavoidable cancellations and the 
ones related to patient/hospital.

Cancellations on the day 
of elective gynaecological 
surgery: the Counties 
Manukau experience61

Wang et al. 2013 English CAPES, BVS New Zealand
To verify rates and reasons for 

cancellation on the day of elective 
surgeries.

A column-generation-
based heuristic algorithm 
for solving operating 
theater planning problem 
under stochastic 
demand and surgery 
cancellation risk62

Wang et al. 2014 English
SCOPUS, 
CAPES

China

To develop a highly-efficient robust 
model to solve the problem of 
cancellation to be used on the 

scheduling of surgeries, considering 
uncertain durations and the arrival 

of emergencies.

Chart 1. Continuation.
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Figure 1. Number of articles included in the sample, according to year of publication.
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Figure 2. Number of articles included in the sample, according to database.

from the procedure. Dexter et al.22 recommended that 
the planning of  resources related to use of  the OR 
should be made with maximum advance of  two days, 

for they found that, from this period on, 51.5% of  the 
rooms did not suffer further alterations in the program. 
Leslie et al.41, in interviews with patients who had their 
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Figure 3. Number of articles included in the sample, according to the country of the study.

surgeries cancelled, identified that almost half  of  them 
were notified about it less than 60 minutes before the 
time scheduled for the procedure.

The costs of  cancellation may vary between institu-
tions — but all professionals recognize the existence of  these 
expenses4. In the United Kingdom, 23 cancellations in a sin-
gle institution generated an estimated cost of  £ 20,00013. 
Wang et al.62, through an algorithm, suggested that, if  the 
institutions choose to work with a high risk of  cancellation 
due to excessive scheduling of  surgeries, there could be a 
reduction in operational costs; however, this causes patient 
dissatisfaction. Thus, each institution should evaluate their 
options, since, even though improvements have a cost in 

order to be implemented, such expenses may overlap with 
those resulting from cancellations24.

Cancellation causes

In many studies analyzed, the most frequent causes of  can-
cellation are similar. Different expressions are used to classify 
them, but they may be grouped into three main categories:

•	 clinical conditions unfavorable to surgery: changes 
in patient’s clinical status often happen, making it 
impossible to carry out procedures as planned. In such 
cases, the risks of  surgeries surpass the benefits, thus 
cancellation is chosen12,18,21,24,29,38,40,43,45,48,51,54,56,61;
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•	 problems related to institution’s structure and orga-
nization: such as availability of  beds for patients, 
lack of  surgeons, lack of  material, and other issues; 
these factors are responsible for most cancellations 
in some institutions1,8,17,19,27,31,42,57,60. In other cases, 
the procedure must be cancelled due to lack of  
appropriate time for its performance on the sched-
uled day, both due to delays and to excessive sched-
uled surgeries3,5,59;

•	 patient’s absenteeism: the biggest problem in some 
institutions is patient non-attendance. This event may 
be the consequence of  a feeling of  improvement in 
their clinical state, withdrawal in cases of  aesthetic 
surgeries, or even neglect6,28,34,55.

In some cases, researchers found difficulties in obtaining 
an accurate classification of  cancellation causes, whether 
because they were confusing or did not allow a clear under-
standing of  the main reason2,4,15.

It is common for other authors to classify cancellation causes 
as avoidable and unavoidable, so that there is a better perception 
of the volume of occurrences and interventions with potentially 
more effective results can be attempted. In most cases, there is 
a consensus that a considerable share of  such events could be 
prevented with improvements in processes3,27,42. When quanti-
fied, mean values of  avoidable cancellations range from 17.054, 
22.057 and 24.4%61 to 80.012,51 and 93.8%17.

Interventions to reduce the 
number of cancellations

Bass and Gill13 report the result of  implementation of  a 
more effective communication system between profession-
als and patients, aiming to reduce the number of  cancella-
tions resulting from anticoagulant or antiplatelet medication 
use before the surgery. Although decrease in occurrences 
was not observed, there was a 41% reduction in costs asso-
ciated to them.

Boudreau and Gibson16 evaluated the impact of  distribu-
tion of  guideline material for legal guardians of  children who 
would undergo surgeries, and a reduction of  6.0 to 3.6% in 
cancellation rates was observed.

Epstein and Dexter26 verified that 62.3% of  cancellations 
in the period analyzed had been evaluated by a professional 
up to 6 p.m. the day before the surgery, meaning that, in these 
cases, the test could not avoid the cancellation. Olson and 
Dhakal47 found an influence of  preoperative evaluations 

according to two approaches: a more specific one for cases 
more susceptible to cancellation; and a broader one for cases 
with lower risk. Cancellation indexes with those approaches 
were 0.48 and 0.60%, respectively, inferior to the 1.23% index 
observed in a total group of  schedules.

Fayed et al.28 followed up the variation of  cancellations 
along with the implementation of  new OR, when the index 
went from 11.11 to 9.00%.

Gaucher et al.30 compared the cancellation indexes in a 
group through a telephone checklist with questions related 
to preoperative care. There was no reduction of  occurrences 
in this group, suggesting that a customized checklist would 
be necessary for each situation. In the study of  Haufler and 
Harrington34, telephone follow-ups suggested a reduction of  
53% in cancellation numbers.

Gheysari et al.32 followed up the implementation of  a six-
sigma program to determine cancellation causes and improve-
ments to be implemented based on the analysis. The methodol-
ogy caused a reduction in cancellation rates from 3.6% to 1.4%.

Hovlid et al.35 found a reduction in cancellation rates from 
8.5 to 4.9%, after the implementation of  measures such as: 
greater involvement of  doctors in surgery scheduling, intro-
duction of  an electronic scheduling system, and greater com-
mitment from the hospital’s management.

Padoveze et al.48 described a method to evaluate cancel-
lation causes and the development of  such actions to min-
imize their occurrence. Improvements in the communica-
tion between teams and changes in the acquisition of  essen-
tial surgical products were implemented. Total cancellation 
rate did not drop, but there was a reduction in relation to 
improvement targeted causes.

Among studies addressing mathematical modeling and 
statistical evaluations, Azari-Rad et al.11 determined that the 
sequencing of surgeries in increasing order of duration and vari-
ability may reduce the number of  cancellations. Wang et al.62 
developed a model from which it was possible to determine 
that scheduling with high risk of  cancellation helps to increase 
the efficiency in the use of  SC resources and to reduce costs, 
though it may lead to greater patient dissatisfaction.

Perception of professionals and 
patients regarding cancellations

Cancellations bring several consequences to patients. 
Complications in their health conditions and changes in 
their social agenda are only two of  them. In the study by 
Leslie et al.41, about 80% of  interviewed patients who had 



|   242   |
REV. SOBECC, SÃO PAULO. OUT./DEZ. 2017; 22(4): 230-244

BOTAZINI NO, CARVALHO R

their surgeries postponed stated believing that there was no 
impairment to their health status.

Interviews show that the communication between health 
professionals and family members is often inadequate, mak-
ing the role of  nurses as mediators rather important 50. Patients 
wish to be involved in the scheduling process of  their surgeries 
(which may result in lower cancellation rates), as well as to receive 
individualized treatment and to have a good relationship with 
the professional they will be in touch with at the institution36.

From the professionals’ point of  view, through analysis of  
studies, both nurses and medical residents are aware of  the 
numerous consequences of  a cancellation4,46. Many report 
that administrative management of  the institution is poor, 
causing the scheduled procedures to not be carried out31. 
Leadership engagement and the clear definition of  a cancel-
lation reduction policy are seen by professionals as actions 
that contribute with the improvement of  this indicator35,37. 
Some professionals also reported the need for a well-defined 
policy to deal with specific cases such as the detection of  
medication used by the patient before a surgery25.

CONCLUSIONS 

The analysis of  the 61 articles demonstrates that the 
cancellation of  surgeries is a theme commonly studied 

worldwide, providing data that allow various institu-
tions to comparatively evaluate the managerial situa-
tion of  their SC. 

The authors agree that there is always a way to improve 
the service provided by reducing cancellation rates, once 
some cases could be avoided with the implementation of  
improvements. These improvements are of  utmost impor-
tance for institutions, considering the impact cancellations 
pose to the lives of  patients and their relatives and to the 
management of  the institution’s resources (material and 
personnel), in addition to damaging the reputation of  the 
institution and costs to the health system.

The main reasons and characteristics of  cancellations vary 
widely between studies due to different criteria used to sort 
data and the characteristics of  each organization, which may 
assist different audiences, work with one or multiple clinical 
specialties, or even due to sample size.

Data about the implementation of  processes’ improve-
ments to reduce cancellations are available. Each organiza-
tion is able to evaluate which may suit their reality in order 
to obtain better results.

In summary, the indicator of  surgery cancellations 
is important for the SC management and should be the 
focus of  a multidisciplinary team trained and committed 
to better results for the institution and better-quality ser-
vices for patients.

REFERENCES

1. Sá SPC, Carmo TG, Canale LS. Avaliando o indicador de desempenho 
suspensão cirúrgica, como fator de qualidade na assistência ao 
paciente cirúrgico. Enfermería Global. 2011;23:200-9.

2. Barbosa MH, Goulart DM, Andrade EV, Mattia AL. Análise da 
suspensão de cirurgias em um hospital de ensino. Enfermería Global. 
2012;26:174-83.

3. Kumar R, Gandhi R. Reasons for cancellation of operation on the 
day of intended surgery in a multidisciplinary 500 bedded hospital. 
J Anaesthesiol Clin Pharmacol. 2012;28(1):66-9.

4. Morgan W, Bernardino E, Wolff LDG. Implicações do cancelamento 
de cirurgias em centro cirúrgico: estudo descritivo-exploratório. 
Online Braz J Nurs. 2010;9(1).

5. Sahraoui A, Elarref M. Bed crisis and elective surgery late 
cancellations: An approach using the theory of constraints. Qatar 
Med J. 2014;2014(1):1-11.

6. Macedo JM, Kano JA, Braga EM, Garcia MA, Caldeira SM. Cancelamento 
de cirurgias em um hospital universitário: causas e tempo de espera 
para novo procedimento. Rev SOBECC. 2013;18(1):26-34.

7. Mendes KDS, Silveira RCCP, Galvão CM. Revisão integrativa: método 
de pesquisa para a incorporação de evidências na saúde e na 
enfermagem. Texto Contexto Enferm. 2008;17(4):758-64.

8. Abeldaño RA, Coca SM. Tasas y causas de suspensión de cirugías en 
un hospital público durante el año 2014. Enfermería Universitaria. 
2016;13(2):107-13.

9. Aquino FM, Moura VLF, Pinto ACS. A suspensão de cirurgia e o 
processo de comunicação. Rev Pesqui Cuid Fundam (Online). 
2012;4(2):2998-3005.

10. Ávila MAG, Gonçalves IR, Martins I, Moyses AM. Cancelamento 
de cirurgias: uma revisão integrativa da literatura. Rev SOBECC. 
2012;17(2):39-47.



|   243   |
REV. SOBECC, SÃO PAULO. OUT./DEZ. 2017; 22(4): 230-244

CANCELAMENTO DE CIRURGIAS

11. Azari-Rad S, Yontef AL, Aleman DM, Urbach DR. Reducing elective 
general surgery cancellations at a Canadian hospital. Can J Surgery. 
2013;56(2):113-8.

12. Bamashmus M, Haider T, Al-Kershy R. Why is cataract surgery canceled? 
A retrospective evaluation. Eur J Ophthalmol. 2010;20(1):101-5.

13. Bass E, Gill P. Report into “on the day cancellations” for plastic surgery 
in patients who failed to stop their medication. BMJ Qual Improv Rep. 
2014;3(1):164-73. 

14. Bathla S, Mohta A, Gupta A, Kamal G. Cancellation of elective 
cases in pediatric surgery: An audit. J Indian Assoc Pediatr Surg. 
2010;15(3):90-2. 

15. Botazini NO, Toledo LD, Souza DMST. Cirurgias eletivas: cancelamentos 
e causas. Rev SOBECC. 2015;20(4):210-9.

16. Boudreau SA, Gibson MJ. Surgical cancellations: a review of elective 
surgery cancellations in a tertiary care pediatric institution. J Perianesth 
Nurs. 2011;26(5):315-22.

17. Chalya PL, Gilyoma JM, Mabula JB, Simbila S, Ngayomela IH, 
Chandika AB, et al. Incidence, causes and pattern of cancellation of 
elective surgical operations in a university teaching hospital in the 
Lake Zone, Tanzania. Afr Health Sci. 2011;11(3):438-43.

18. Chang JH, Chen KW, Chen KB, Poon KS, Liu SK. Case review 
analysis of operating room decisions to cancel surgery. BMC Surg. 
2014;14(1):47.

19. Chiu CH, Lee A, Chui PT. Cancellation of elective operations on the 
day of intended surgery in a Hong Kong hospital: point prevalence 
and reasons. Hong Kong Med J. 2012;18(1):5-10.

20. Cihoda JH, Alves JR, Fernandes LA, Souza Neto EP. The Analysis 
for the Causes of Surgical Cancellations in a Brazilian University 
Hospital. Care Manag J. 2015;16(1):41-7.

21. Coady-Fariborzian LM, Anstead CM, Lawler RP, Pagan CW. An 
investigation of plastic surgery operative cancellations in a VA 
population. Perioper Care Oper Room Manag. 2016;3:21-4.

22. Dexter F, Shi P, Epstein RH. Descriptive study of case scheduling 
and cancellations within 1 week of the day of surgery. Anesth Analg. 
2012;115(5):1188-95.

23. Dhafar KO, Ulmalki MA, Felemban MA, Mahfouz ME, Baljoon MJ, 
Gazzaz ZJ, et al. Cancellation of operations in Saudi Arabian hospitals: 
Frequency, reasons and suggestions for improvements. Pak J Med 
Sci. 2015;31(5):1027-32.

24. Dimitriadis PA, Iyer S, Evgeniou E. The challenge of cancellations on 
the day of surgery. Int J Surg. 2013;11(10):1126-30.

25. Elkassabany N, Speck RM, Oslin D, Hawn M, Chaichana K, Sum-Ping 
J, et al. Preoperative screening and case cancellation in cocaine-
abusing veterans scheduled for elective surgery. Anesthesiol Res 
Pract. 2013;2013:149892. 

26. Epstein RH, Dexter F. Management implications for the perioperative 
surgical home related to inpatient case cancellations and 
add-on case scheduling on the day of surgery. Anesth Analg. 
2015;121(1):206-18.

27. Ezike H, Ajuzieogu V, Amucheazi A. Reasons for elective surgery 
cancellation in a referral hospital. Ann Med Health Sci Res. 
2011;1(2):197-202.

28. Fayed A, Elkouny A, Zoughaibi N, Wahabi HA. Elective surgery 
cancelation on day of surgery: An endless dilemma. Saudi J Anaesth. 
2016;10(1):68-73.

29. Fitzsimons MG, Dilley JD, Moser C, Walker JD. Analysis of 43 
Intraoperative Cardiac Surgery Case Cancellations. J Cardiothorac 
Vasc Anesth. 2016;30(1):19-22.

30. Gaucher S, Boutron I, Marchand-Maillet F, Baron G, Douard R, Béthoux 
JP, et al. Assessment of a Standardized Pre-Operative Telephone 
Checklist Designed to Avoid Late Cancellation of Ambulatory Surgery: 
The AMBUPROG Multicenter Randomized Controlled Trial. PLoS One. 
2016;11(2):e0147194.

31. Gaviria-García G, Lastre-Amell G, Suárez-Villa M. Causas que inciden 
en cancelación de cirugías desde la percepción del personal de salud. 
Enfermería Universitaria. 2014;11(2):47-51.

32. Gheysari E, Yousefi H, Soleymani H, Mojdeh S. Effect of six sigma 
program on the number of surgeries cancellation. Iran J Nurs 
Midwifery Res. 2016;21(2):191-6.

33. Graham LA, Hollis RH, Richman JS, Hawn MT. Frequency of 
Surgery Cancellations Associated With Myocardial Infarction or 
Death 6 Months After Coronary Stent Placement. JAMA Surgery. 
2015;150(12):1199-201.

34. Haufler K, Harrington M. Using nurse-to-patient telephone calls to 
reduce day-of-surgery cancellations. AORN J. 2011;94(1):19-26.

35. Hovlid E, Bukve O, Haug K, Aslaksen AB, von Plessen C. A new 
pathway for elective surgery to reduce cancellation rates. BMC Health 
Serv Res. 2012;12(1):154.

36. Hovlid E, von Plessen C, Haug K, Aslaksen AB, Bukve O. Patient 
experiences with interventions to reduce surgery cancellations: a 
qualitative study. BMC Surg. 2013;13(1):30.

37. Hovlid E, Bukve O. A qualitative study of contextual factors’ impact 
on measures to reduce surgery cancellations. BMC Health Serv Res. 
2014;14(1):215.

38. Keller A, Ashrafi A, Ali A. Causes of elective surgery cancellation and 
theatre throughput efficiency in an Australian urology unit. F1000Res. 
2014;3:197.

39. Laisi J, Tohmo H, Keränen U. Surgery cancelation on the day of 
surgery in same-day admission in a Finnish hospital. Scand J Surg. 
2013;102(3):204-8.

40. Lau HK, Chen TH, Liou CM, Chou MC, Hung WT. Retrospective 
analysis of surgery postponed or cancelled in the operating room. 
J Clin Anesth. 2010;22(4):237-40.

41. Leslie RJ, Beiko D, van Vlymen J, Siemens DR. Day of surgery 
cancellation rates in urology: Identification of modifiable factors. 
Can Urol Assoc J. 2013;7(5-6):167-73.

42. Lopez RN, Jowitt S, Mark S. The reasons for cancellation of urological 
surgery: a retrospective analysis. N Z Med J. 2012;10;125(1359):17-22.



|   244   |
REV. SOBECC, SÃO PAULO. OUT./DEZ. 2017; 22(4): 230-244

BOTAZINI NO, CARVALHO R

43. Magri MPF, Espíndola RF, Santhiago MR, Mercadante EF, Kara Júnior 
N. Cancelamento de cirurgias de catarata em um hospital público 
de referência. Arq Bras Oftalmol. 2012;75(5):333-6.

44. McIntosh B, Cookson G, Jones S. Cancelled surgeries and payment 
by results in the English National Health Service. J Health Serv Res 
Policy. 2012;17(2):79-86.

45. Mesmar M, Shatnawi NJ, Faori I, Khader YS. Reasons for cancellation 
of elective operations at a major teaching referral hospital in Jordan. 
East Mediterr Health J. 2011;17(8):651-5.

46. Nascimento LA, Fonseca LF, Garcia ACKA. Suspensão cirúrgica: 
perspectiva do residente de medicina em clínicas cirúrgicas. Rev 
Bras Educ Méd. 2014;38(2):205-12.

47. Olson RP, Dhakal IB. Day of surgery cancellation rate after preoperative 
telephone nurse screening or comprehensive optimization visit. 
Perioper Med (Lond). 2015;4:12.

48. Padoveze MC, Oliveira DF, Russo CF, Faria RAA, Lino M, Penteado 
MLF, et al. Improving the process to reduce ophthalmologic 
surgery cancellation and patient complaints. Mundo Saúde. 
2010;34(1):82-5.

49. Pratap JN, Varughese AM, Mercurio P, Lynch T, Lonnemann T, Ellis 
A, et al. Reducing Cancelations on the Day of Scheduled Surgery at 
a Children’s Hospital. Pediatrics. 2015;135(5):e1292-9.

50. Risso ACMCR, Braga EM. A comunicação da suspensão de cirurgias 
pediátricas: sentimentos dos familiares envolvidos no processo. Rev 
Esc Enferm USP. 2010;44(2):360-7.

51. Rymaruk S. A retrospective observational study of patient cancellations 
on the day of surgery in the general surgical directorate. J Perioper 
Pract. 2011;21(10):337-41.

52. Sampaio CEPS, Ribeiro DA. Perfil cirúrgico e fatores determinantes 
das suspensões de cirurgias gerais ambulatoriais: contribuições 
para assistência de enfermagem. Rev Pesqui Cuid Fundam (Online). 
2012;4(2):2938-47.

53. Schuster M, Neumann C, Neumann K, Braun J, Geldner G, Martin J, 
et al. The effect of hospital size and surgical service on case cancellation 
in elective surgery: results from a prospective multicenter study. 
Anesth Analgesia. 2011;113(3):578-85.

54. Smith MM, Mauermann WJ, Cook DJ, Hyder JA, Dearani JA, Barbara DW. 
Same-day cancellation of cardiac surgery: a retrospective review at a large 
academic tertiary referral center. J Thorac Cardiovasc Surg. 2014;148(2):721-5.

55. Sodré RL, El Fahl MAF. Cancelamento de cirurgias em um hospital 
público na cidade de São Paulo. Rev Direito Sanit. 2014;16(63):67-70.

56. Souza NVDO, Mauricio VC, Marques LG, Mello CV, Leite GFP. 
Determinantes para suspensões cirúrgicas em um hospital 
universitário. Rev Min Enferm. 2010;14(1):82-7.

57. Sultan N, Rashid A, Abbas SM. Reasons for cancellation of elective 
cardiac surgery at Prince Sultan Cardiac Centre, Saudi Arabia. J Saudi 
Heart Assoc. 2012;24(1):29-34.

58. Sung WC, Chou AH, Liao CC, Yang MW, Chang CJ. Operation 
cancellation at Chang Gung Memorial Hospital. Chang Gung Med J. 
2010;33(5):568-75.

59. Talati S, Gupta AK, Kumar A, Malhotra SK, Jain A. An analysis of 
time utilization and cancellations of scheduled cases in the main 
operation theater complex of a tertiary care teaching institute of 
North India. J Postgrad Med. 2015;61(1):3-8.

60. Trentman TL, Mueller JT, Fassett SL, Dormer CL, Weinmeister KP. 
Day of surgery cancellations in a tertiary care hospital: A one year 
review. J Anesth Clinical Res. 2010;1(3):109. 

61. Wang TK, Samaranayake CB, Tout S. Cancellations on the day of 
elective gynaecological surgery: the Counties Manukau experience. 
N Z Med J. 2013;10;126(1374):96-9.

62. Wang Y, Tang J, Fung RYK. A column-generation-based heuristic 
algorithm for solving operating theater planning problem under 
stochastic demand and surgery cancellation risk. Int J Production 
Economics. 2014;158:28-36.


