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Abstract 
Background
Surgery cancellation is a challenging and costly event resulting in operating theatre 
inefficiency and psychological and financial problems for the patients and their families. 
This study aimed to find out the incidence and reasons for surgical cancellation at a 
Rwandan hospital. 
Methods
A retrospective study was conducted on 736 patients’ files obtained from theatre registry 
lists of surgical operations done from January to March 2017. The American Association of 
Perioperative Nurses (AORN) checklist for documenting cancelled surgical cases was used 
to establish the rate and reasons for cancellation. Data were analyzed using frequency and 
percentage descriptive statistics. 
Results
Out of the 736 surgeries booked, 179 (24.3%) were cancelled as follows: Orthopedic and 
general surgeries (28.2%) respectively, gynecology and obstetrics (27.4%), urology surgeries 
(15.5%), maxillofacial surgeries (15.9%), ENT (15.6%) and plastic surgeries (13.3%). Time 
constrain/long list (19.6%), acute change in medical status (10.6%), non-turn-up of the 
patient (8.4%), and abnormal lab findings (7.8%) were the most prevalent reasons. 
Conclusion
The surgical cancellation rate at the study hospital was 24%, increasing with the number of 
patients booked and the type of surgical procedure. A prospective study is required to gain 
more insight into the reason for cancellations, mostly amenable to mitigation measures.
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Background 

Globally, surgical cancellation rate varies 
from 1.6%  to 40%.[1–4] The rate is low 
in high income countries such as Saudi 
Arabia,[5] the United States of America 
(USA),[6] Finland,[7] Australia [4] while it 
is high in developing countries to include 
India, Pakistan[7] and African countries.[1] 
Causes of surgery cancellations have been 
found to be multifactorial and varying among  
countries.[1] In Saudi Arabia, the main causes 
were organizational issues, surgery-related 
issues, patient’s medical status and staff 
availabilities.[5] In Nigeria, the cancellation 
rate was due to patients’ issues (57.3%), 
Hospital issues (40.3%) and staff availability 
(2.4%).[8]

In china, causes were medical conditions 
of patients (59%), incomplete evaluation of 
patients (17.7%) surgical and family reasons 
(8.6%,8.2%).[9] In the USA, the cancellation 
was related to overbooking (31%) [4] and lack 
of theatre time (37.75%).[10] In South Africa, 
65.1% of cancelled surgeries were due to lack 
of medical clearance and non-preparation 
of the patients, and 25.8% of cancelled 
procedures were from surgeons’ issues.[8]

Surgery cancellation is a challenging and 
expensive event due to significant drainage of 
hospital and patients resources.[11] It is the 
leading cause of inefficient theatre use, loss of 
hospital resources and time.[12] Cancellation 
causes emotional trauma to health care 
providers, patients and their families.[1]
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There is also financial implications to the 
patients and their families[8] in terms of working 
days lost and non-accomplishment of daily 
living activities.[4] High surgery cancellation 
rate has been associated with poor utilization 
of human resources, other hospital resources, 
increased patient charges due to prolonged 
hospitalization, prolonged and repeated 
preoperative care, leading to decreased staff 
and patients satisfaction and hospital-patient 
relationships.[1]

Some alternatives have been found to be 
effective in resolving the problem of high 
surgery cancellation rate. In Saudi Arabia, 
improved workflow, improved staffing, and 
human resource management helped decrease 
the surgery cancellation rate.[5] Introduction 
of preoperative preparation clinics in the 
United Kingdom reduced 50% of surgical cases 
cancelled and two-thirds of cases that used to 
be absent on the day of surgery.[5] 

Although the hospitals are investing in building 
theatre infrastructures, developing human 
resources to ensure effective and efficient 
function of operating theatre (OR),[12] surgical 
cancellation is still frustrating for the surgical 
patients and OR staff. Appropriate preoperative 
assessment and care were revealed to be effective 
in reducing in half the surgical cancellation rate 
in the UK.[5] In Rwanda, no study was found 
that communicates incidence and reasons for 
surgical cancellations in the OR. This motivated 
the researchers to assess the reasons for surgery 
cases’ cancellation on the day of surgery at a 
selected hospital theatre.

Methods

Design, population and setting 
A retrospective cross-section study design 
was used for this study to portray the profile 
of surgical case cancellation rates at Rwanda 
Military Hospital (RMH) OR and associated 
reasons. RMH is a military referral hospital that 
treats 80% of civilian and 20% of military patients’ 
references.  It is located in the southeastern area 
of Kigali, on Kigali International Airport and 
Kanombe Military Camp road, Kanombe Sector and 
Kicukiro District. The hospital provides facilities 
for education in nursing and other allied health 
professions. Rwanda Military Hospital’s main 
theatre comprises of 5 operating suites, it receives 
clients from all the wards within the hospital and 
accident and emergency departments. The theatres 
work on elective surgeries from Monday to Friday 
and 24 hours coverage of emergency surgeries. 

As a referral hospital, it handles various 
specialized surgeries that cannot be done 
in district hospitals, including those related 
to ophthalmology, gynecology, obstetrics, 
pediatrics, urology, plastic and maxillofacial 
operations, among others. Rwanda Military 
Hospital has a bed capacity of 3000. This study 
hospital admitted all patients referred from 
eastern district hospitals and was selected 
because it was the clinical site of the researchers 
and easily accessible. 

Sample size and sampling procedure
The study population comprised theatre 
schedule lists and files of patients on the RMH 
OR list for surgery. The RMH admits about 250 
clients per month, and the study was conducted 
for a period of three months, from January  to 
March 2017. The target population was 750 
clients, but the accessed population was 736. 
No sampling strategy was used. All elective cases 
planned for surgeries were recorded for the study 
to help analyze the type of surgical procedure 
performed and the number of cancellations that 
occurred, and associated reasons. Any patients 
that were admitted to the theatre as emergency 
cases were excluded from the study. 

Data collection procedure
A standard checklist developed by AORN, 
with possible reasons for surgical procedure 
cancellation, was used in this study. The 
checklist objective was to assist perioperative 
personnel with creating surgical cancellation 
reasons’ documents in a health care system. 
It was adapted from published and validated 
AORN perioperative guidelines and clinical 
toolkits to capture the incidence and reasons for 
surgical cancellation.  The tool was edited with 
permission to include patient characteristics 
such as age, sex, and specialty of surgery to 
be performed (AORN, 2016). The tool’s validity 
was established through literature review and 
confirmation by a committee of experts in 
the perioperative domain. The OR schedules 
and booking are based on pre-established 
timetables of surgical specialties according to 
the RMH theatre practice. All cancelled cases 
were documented in the book of cancelled 
cases. The cancellation rate was calculated as 
the percentage of the total number of cancelled 
cases over the planned patients for surgery. 

Data analysis
Data were entered in SPSS version 16 and 
analyzed using descriptive statistics like 
frequencies, percentages and presented in 
tables. 
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Ethical considerations
Ethical clearance was obtained from the 
University of Rwanda, College of Medicine and 
Health Sciences Institution Review Board and 
study approval from RMH. No names were used 
on the checklist except the study assigned codes 
only for anonymity. The completed checklists 
were kept in a key-locked cabinet while soft data 
was locked with a password in the computer 
for confidentially. The collected data was for 
the study purpose only, without intent to 
implicate the hospital. The study findings were 
disseminated to the RMH intended for further 
use as a reference to improve related services as 
research-based evidence. 

Results 

About 736 patients were booked for surgical 
operation. The most booked procedures are 
general surgeries (31.8%, n=234), orthopedic 
surgeries (23.1%, 170), gynecology obstetric 
surgeries (15.9%, n=117) and maxillofacial 
surgeries (11.1%, n=82), and 179 (24.3%) 
patients were cancelled on the day of surgery.  The 
highest cancellation rate was 28.2% observed 
among orthopedic and general surgeries cases, 
followed by 27.4% among gynecology &obstetric 
surgeries cases (Table 1). 

Table 1. The booked and cancelled cases during the period of 1st January to 31st  March 
2017
Procedures Booked cases 

(%)
Cancelled

(% of booked)
General surgeries 234 (31.8) 66 (28.2)

Orthopedic surgeries 170 (23.1) 48 (28.2)

Gynecology &Obstetric 
surgeries

117 (15.9) 32 (27.4)

Maxillofacial surgery 82 (11.1) 13 (15.9)

Urology 71 (9.6) 11 (15.5)

ENT surgery 32 (4.3) 5 (15.6)

Plastic surgery 30 (4.1) 4 (13.3)

Total 736100.0 179 (24.3)

Variable Frequency Percent
Age 1-10 13 7.3

11-20 11 6.1
21-30 21 11.7
31-40 48 26.8
41-50 26 14.5
51-60 26 14.5
61-70 17 9.5
71-80 14 7.8
81-90 3 1.7

Sex 

Total

Females                             

Males
92

87

179

51.4

48.6

100

Most cancelled patients were females and classified in the 31-40 age group (Table 2).

Table 2. The Age and Sex of cancelled participants
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The main causes of cancelation (Table 3, Figure1) 
are surgeon related (33.5%, n=60), dominant in 
general (46.7%, n=28), orthopedic (28.3%,n=17) and 
obstetric surgeries (13.3%,n=8). They are followed by 
workup related caused cancellations (24.6%, n=44), 
also dominant in general surgeries (25%,n=11),

in orthopedic surgeries (31.8%,n=14), and Gynecology 
& obstetric surgeries ( 22.7%, n=10). Patients related 
causes counted17.3%( n=31), and surgical schedule 
run  observed in 12.8% of operated patients(n=23) 
were frequent in general surgery (43.5%, n=10) and 
Gynecology & obstetric surgeries (30.4%, n=7).

Figure 1. Distribution of surgical cancellation causes among Surgeries specialties
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Table 3. Reasons for surgical cancellation in details 

Reason for surgical cancellation Frequency Percent

Administrative 
related causes

Surgical equipment failure 5 2.8
Unavailable equipment or 
technology 5 2.8

Equipment scheduling conflicts 5 2.8
Unavailable implants 2 1.1
Instrument not available 2 1.1
Shortage of sterile instruments 1 0.6
Acute disruption of water/
electricity 1 0.6

SUB-TOTAL 21 11.7

Surgeon related 
causes

Time constraint/long list 35 19.6
Change on the surgical plan 7 3.9
Surgeon not available 6 3.4
No senior surgeon is available 4 2.2
Wrong decision/diagnosis 4 2.2
Waiting for consult 3 1.7
Involved in different 
emergencies 1 0.6

SUB-TOTAL 60 33.5

Workup related 
causes

Acute change in medical status 19 10.6
Abnormal lab test results 14 7.8
Incomplete pre-op preparation 4 2.2
Incomplete medical workup 4 2.2
History and physical assess-
ment incomplete 2 1.1

Lab results not available 1 0.6
SUB-TOTAL 44 24.6

Patient-related 
causes

The patient is not turn up 15 8.4
The patient requested to cancel 9 5
Patient conditions improved 5 2.8
Pre-op instruction not followed 2 1.1
SUB-TOTAL 31 17.3

Surgical schedule 
run

Delayed starting time 8 4.5
Emergence cases override 5 2.8
Emergence case priority 5 2.8
Prior case time overrun 5 2.8
SUB-TOTAL 23 12.8

GRAND TOTAL 179 100

The time constrain/long list (19.6%, n=35), 
acute change in medical status(10.6%, n=19), 
non-turn up of the patient  (8.4%,15), abnormal 
lab test results (7.8%, n=14), Surgical equipment 
failure, unavailable equipment or technology, 
equipment scheduling conflicts,

the surgeon not available, patient conditions 
improved, prior case time overrun, and 
emergence case priority respectively (2.5%, n=5 
respectively) were the main reasons of surgical 
cancellation (Table 3).
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Discussion

Surgical cancellation and reasons for cancellation 
have been widely studied. The rate and reasons 
for surgical cancellations vary from one country, 
hospital or health setting to another. The 
cancellation rate was found to be 24% similar to a 
study conducted in South Arabia [11]  and slightly 
lower than 27.2% revealed in a study done in 
India[13] and Hong Kong.[19]This rate was also 
higher than 7.6%, [7, 15] 8.8% ,[16] 4.4 % ,[17] 
8.5%, [18] 7.47% ,[10] and  21.0% [1] found in 
the previous studies. This higher cancellation is 
frequently found in low-income countries where 
access to surgical services is a big concern. In 
addition, these countries have higher proportions 
of emergency cases such as cesarean deliveries 
and traffic road injuries that need emergency 
interventions [1, 7] compared to high-income 
countries.[5–7]  This difference explains the higher 
cancellation rate found in our study in general, 
orthopedic, obstetrics and gynecology surgeries. 
Similar results were found in previous studies.[1, 
7, 13, 19] Our finding showed that urology, ENT 
and maxillofacial are the least cancelled. Studies 
have shown that low-income countries have at 
least two operating theatres per 100000 people in 
addition to surgical burden from road accidents, 
injuries, different diseases that need surgical 
treatment, contrarily to at least 14 operating 
theatres per 100000 people for developed 
countries.[20, 21] Moreover, the more surgeries 
planned, the more the number of cancelled cases.
[19] This is also the case in our study setting, 
which is classified under low-income countries 
where absences of operating theatre and shortage 
of essential surgical equipment and materials, 
surgical providers are common and delay surgical 
procedures.[20] Again, Table 1 shows that the 
number of cancellations increased with the 
number of surgeries performed.  

Regarding reasons for surgical cancellation, 
again, the causes of surgical cancellation differ 
from hospital to hospital, region to region.  
Surgeon related causes varied as  41%, [22] 34% 
[11]  8.4%,[1] 7.2%, [7] 2.7%, [17]  and low as 
1%,[14] versus 33.5% in the present study. The 
theatre time constraint was reported as the main 
cause of surgical cancellation in previous studies 
and contributed  63%, [19] 35.7%,[10] 17.3%, 
[23] and 10.2%,[1] to surgical cases cancellation. 
The overbooking, the overrun of previous surgery 
and the increased number of emergency surgeries 
contributed greatly to these cancellations.[1,7] 
Scheduling of procedures that take a long time 
at the beginning of the day was found significant 
in the reduction of cancellation rate.[24] 

The organizational structure of surgeons’ 
duties and skills specifications that combine 
consultation, teaching and carrying out surgical 
procedures in addition to their shortage in 
low-income context would have contributed 
to delayed previous surgeries and  increased 
runover reported in the study, and this was not 
within the scope of our data analysis.

Paramedical Work up related causes was 
found to be the second cause of cancellation in 
the present study (24.6%) and a major cause 
of surgical cancellation in previous studies.
[16, 17] The current study established that 
acute change in the patients’ medical status 
contributed 10.6% of surgical case cancellations 
in tandem with other studies.[10, 17,19,23] 
Good preoperative assessment and preparation 
of the patient undergoing surgeries underpin 
surgical cancellation rate reduction related to 
an acute change in medical status.[5] However, 
not all cancellations related to change in 
medical status are patient preparation-related. 
This concept was not analyzed within the scope 
of the current study.

Non-turn up of the patient also contributed 
6.6% [22] and 19.8% [25] surgical cancellation 
rate. The communication between the health 
care providers and the patient was found 
to be effective in reducing the absence of the 
patients on the day of surgery. [26] The surgical 
cancellation was also associated with surgical 
schedule run (12.8%, n=23) in the present 
study. This category of surgical cancellation 
causes was less studied, but its components 
such as emergence cases override, emergence 
case priority and prior case time overrun were 
analyzed in previous studies. Few cases in the 
present study were related to administrative/ 
facility-related causes in contrast  to the others 
rates found in previous studies such as 82%,[1] 
73% ,[14] 34 % ,[11] 20%,[7,17] 17.5%,[22] 
versus 11.7% in current study.

Limitation 
The study was conducted in one hospital so 
that the findings could not be generalized to 
other Rwandan hospitals. In addition, the 
reasons for surgical cancellations recorded in 
a registry were not written as well as on the 
data collection checklist, and the data collector 
tried to relate the recorded reasons with ones 
on the data capturing checklist. Standardized 
documentation would help to capture surgical 
cancellation rate as an indicator of OR utilization 
effectiveness. 
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Conclusion 

The surgical cancellation rate at the study 
hospital is 24%. The study revealed an upward 
trend of surgical cancellation increasing with 
the number of patients booked and the type of 
surgical procedure. A deep prospective study is 
required to gain more insight on the reason for 
surgical cancellations, which are amenable to 
mitigation measures.  
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