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Abstract 

Unexpected preoperative surgery cancellations are one of the important problems in daily anesthesia practice. It's an 

even bigger problem if these cancellations happen in the operating room. Our aim was to draw attention to this issue 

and reveal the reasons. This prospective, cross-sectional study aimed to assess the prevalence and causes of elective 

surgery cancellations once patients are in the operating room. The study sample consisted of 7482 adult patients 

scheduled for elective surgeries and taken to the operating room. Sixty- seven patients whose surgeries were canceled 

were grouped into Group 1, while the remaining 7415 whose surgeries were completed were in Group 2. Patients 

were divided into two groups based on whether their surgeries were completed or canceled. Factors such as age, 

American Society of Anesthesiologists physical status, and surgical department were analyzed. Metrics involved 

comparisons between the two groups regarding age, American Society of Anesthesiologists physical status 

classification, surgical department, and timing of the surgery. The prevalence of elective surgery cancellations after 

patients were in the operating room was 0.9%. Group 1 was significantly older than Group 2 (p<0.001). The 

proportion of patients classified as American Society of Anesthesiologists physical status III was higher in Group 1 

(p<0.001). The department with the highest cancellation rate was ophthalmology (2.5%), followed by general surgery 

(2.1%), urology (1.5%), and ear, nose, and throat (1.4%). Approximately 59.7% of cancellations were deemed 

potentially avoidable. The study suggests that many of these cancellations are potentially avoidable, underscoring 

the need for optimized surgical scheduling and patient assessment protocols. 

Keywords: elective surgeries; medical appointment; surgery scheduling; cancellation of surgery; prevalence; 

postponed surgery 

1.Introduction 

Cancellations of scheduled elective surgeries reduce the operating room 

efficiency, increase the anxiety of the patients to be operated on as well as 

their families, lead to ineffective use of human resources and surgical 

supplies, and adversely impact overall health-related quality measures [1,2]. 

Cancellations of scheduled elective surgeries also impose an extra financial 

burden on the healthcare system [3]. The use of an organized 

multidisciplinary approach or a preoperative outpatient-based clinic has been 

found to be associated with reduced rates of elective surgery cancellations 

[1]. 

Various reasons, such as inadequate preoperative assessment, patient-related 

factors, underlying chronic diseases, and administrative or organizational 

issues, have been put forward for canceling elective surgeries [2,4]. 

Identifying the factors that cause the cancellation of elective surgeries is 

important in determining the appropriate strategies for improving patient 

satisfaction, operating room resources, and perception of quality of care [5]. 

It has been stated that most of the reasons given for elective surgery 

cancellations could be prevented or potentially avoided via early assessment 

and meticulous planning and coordination before the patients to be operated 

on were hospitalized [1,5–7]. 

The date an elective surgery is canceled varies between the day the patient is 

notified of the scheduled surgery date and the day the surgery is scheduled 

to be performed. Unexpected cancellation of a surgery as late as the day the 

surgery is scheduled to be performed or even after the patient to be operated 

on is taken to the operating room has a more significant negative impact on 

hospital resources than cancellation of the surgery before the date it is 

scheduled to be performed [6,8]. The emotional trauma experienced by 
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patients and their families due to surgery cancellations is another negative 

result [9,10]. Cancellation of elective surgery after the patient is taken to the 

operating room causes extra emotional distress in patients, in addition to 

unnecessary costs and ineffective use of hospital resources [11,12]. 

There is limited data in the literature on the cancellation of elective surgeries 

once the patient is taken to the operating room. In this context, this study was 

carried out to determine the prevalence and causes of cancellations of 

elective surgeries once the patient is in the operating room and the clinical 

course of the patients subject to the surgery cancellation. 

2. Materials and Methods 

The population of this prospective, cross-sectional study consisted of adult 

patients scheduled to have elective surgery between January 2022 and 

January 2023 at a tertiary academic referral center and taken to the operating 

room. The study protocol was approved by the local ethical committee prior 

to the conduct of the study (Suleyman Demirel University Faculty of 

Medicine, Ethical Committee for Clinical Studies, 26.01.2022, 3/33). The 

study was carried out in accordance with the principles outlined in the 

Declaration of Helsinki. Written informed consent was obtained from the 

patients. 

The tertiary academic referral center, where the study was conducted is 

located in the Isparta Province in the Mediterranean Region of Turkey. 

According to 2022 statistics, the population of the province is 445,325. The 

center has 595 in-patient beds. A total of 34,658 medical and surgical 

patients were hospitalized at the center in 2022. The center has a total of 18 

operating rooms used by different departments. The regular working hours 

of the operating rooms are 8 AM to 6 PM on weekdays except for public 

holidays. 

Of the patients included in the study population, the patients who underwent 

emergency, obstetric, or minor elective surgeries that do not require filling 

out anesthesiology assessment sheets preoperatively and surgeries that were 

scheduled outside the official working days, i.e., Saturday and Sunday were 

excluded from the study. In addition, surgeries scheduled on the final 

operation list for that day or subsequently added to the operation list and 

canceled before the patients were taken to the operating room were also not 

evaluated within the scope of this study. Of the remaining patients, the 

patients whose surgeries were canceled by either the anesthetist or surgeon 

after the patient was taken to the operating room and before or after the 

induction of general anesthesia were included in Group 1, and the ones 

whose surgeries were completed were included in Group 2. 

All patients scheduled to have surgery were assessed preoperatively by the 

attending physician based on the type of surgery to be had and the American 

Society of Anesthesiologists physical status class in the outpatient clinics of 

the Anesthesiology and Reanimation Department. The surgeries were 

scheduled depending on the results of the preoperative assessment. 

The follow-up data of the patients subject to the surgery cancellation were 

obtained from the medical files of the patients available in the hospital or 

queried directly from the patients over the phone. 

Patients’ demographic characteristics, i.e., age and gender; clinical 

characteristics, i.e., body mass index (BMI) and American Society of 

Anesthesiologists physical status class; and surgery details, i.e., the 

department where the surgery was performed/scheduled to be performed, 

and the month and the day the surgery was performed/scheduled to be 

performed were obtained from patients’ medical files and preoperative 

anesthesiology assessment sheets, and recorded. Comorbidities of patients 

subject to surgery cancellation, reasons for cancellation, and the clinical 

course of the patients’ subject to the cancellation during the 30 days after the 

cancellation were prospectively obtained and recorded into a structured 

worksheet designed for patients whose surgeries were canceled [11,12]. 

The reasons for cancellation were provided by the attending 

anesthesiologists or surgeons and categorized as potentially avoidable or 

unavoidable based on their opinions. The guidelines of the European Society 

of Hypertension (ESH) and the European Society of Cardiology (ESC) were 

used to grade arterial hypertension [13,14]. Patients with systolic blood 

pressures≥180 mm Hg or diastolic blood pressures≥110 mm Hg were 

considered to have stage 3 or higher hypertension, and their surgeries were 

canceled. Potentially avoidable cancellations were those that could have 

been avoided if adequate preoperative assessment had been made or the 

hospital personnel had conducted the necessary communications before the 

scheduled date and time of the surgery. The definitions of potentially 

avoidable or unavoidable surgery cancellations were included in the 

structured worksheet for the attending anesthesiologists or surgeons who are 

to fill out the worksheet to read. 

The prevalence of elective surgery cancellations after the patient is taken to 

the operating room was determined as the study’s primary outcome. The 

study's secondary outcomes included the factors potentially contributing to 

the elective surgery cancellations, such as the department where the surgery 

was performed/scheduled to be performed, and the month and the day the 

surgery was performed/scheduled to be performed. In order to ensure the 

integrity and validity of the study's findings, statistical analyses were 

performed using Jamovi project 2.3.28 (Jamovi, version 2.3.28, 2023, 

retrieved from https://www.jamovi.org) and JASP 0.17.3.0 (Jeffreys’ 

Amazing Statistics Program, version 0.17.3.0, 2023, retrieved from 

https://jasp-stats.org) software packages, which are recognized for their 

robust statistical capabilities. 

Prior to conducting any inferential statistical tests, the normal distribution 

characteristics of continuous variables were rigorously analyzed using 

Shapiro-Wilk, Kolmogorov-Smirnov, and Anderson-Darling tests. This step 

was pivotal in determining the statistical tests for subsequent analyses. The 

Mann-Whitney U test, known for its non-parametric nature and efficacy in 

comparing medians, was used to compare the variables not conforming to a 

normal distribution. 

Categorical variables, such as the department where the surgery was 

performed/scheduled to be performed, and the month and the day the surgery 

was performed/scheduled to be performed, were analyzed using Pearson’s 

chi-square test, a test used as a standard in medical research for comparing 

proportions among independent groups. The Fisher-Freeman-Halton test was 

used in tables with more cells than in a 2x2 table. Probability (p) statistics of 

≤ 0.05 were deemed to indicate statistical significance, in line with 

conventional standards in medical research to minimize Type I errors. 

3. Results 

The study sample consisted of 7482 patients. Of these patients, 67 whose 

surgeries were canceled were included in Group 1. Accordingly, the 

prevalence of cancellations of elective surgeries once the patient is in the 

operating room was 0.9%. The remaining 7415 patients were included in 

Group 2. 

The distribution of the patients’ demographic and clinical characteristics by 

the patient groups is shown in Table 1. Group 1 was significantly older than 

Group 2 (p<0.001). There was no significant difference between the groups 

in median BMI values (p=0.523). On the other hand, the number of patients 

categorized as American Society of Anesthesiologists physical status class 

III was significantly higher in Group 1 than in Group 2 (p<0.001). In parallel, 

the number of patients with American Society of Anesthesiologists physical 

status class 1 was significantly higher in Group 2 than in Group 1 (Table 1). 

 

 

 

 Group 1 (n=67) Group 2 (n=7415) P 

Age (year) † 64.0 [20.0 – 79.0] 51.0 [18.0 – 102.0] <0.001* 

Sex ‡    

Female 29 (43.3) 4121 (55.6) 0.058** 
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Male 38 (56.7) 3294 (44.4) 

Weight (kg) † 76.0 [52.0 – 115.0] 75.0 [35.0 – 168.0] 0.788* 

Height (cm) † 170.0 [154.0 – 180.0] 170.0 [143.0 – 192.0] 0.221* 

BMI (kg/m2) † 26.2 [18.0 – 44.9] 25.8 [16.3 – 58.6] 0.523* 

ASA status    

1 3 (4.5) a 1212 (16.3) b 0.001** 

2 40 (59.7) a 4958 (66.9) a  

3 24 (35.8) a 1205 (16.3) b  

4 0 (0.0) a 40 (0.5) a  

Table 1. Demographic and clinical characteristics of the patients with and without elective surgery cancellation. 

*. Mann-Whitney U test. **. Pearson Chi-Square/Fisher Freeman Halton 

test. †: median [min-max], ‡: n (%) Group 1: patients with elective surgery 

cancellation, Group 2: patients without elective surgery cancellation, ASA: 

American Society of Anesthesiologists a, b: Different letters showing 

significant differences between the groups. 

There were also significant differences between the groups in terms of the 

department where the surgery was performed/scheduled to be performed, 

and the month and the day the surgery was performed/scheduled to be 

performed(p<0.05) (Table 2). The department with the highest cancellation 

rate of elective surgeries was ophthalmology (2.5%), followed by general 

surgery (2.1%), urology (1.5%), and ear, nose and throat (1.4%) (Figure 1). 

The month with the highest cancellation rate of elective surgeries was 

January (5.3%), followed by February (1.9%) and September (1.7%) (Figure 

2). In terms of the days when the elective surgeries were canceled, the 

cancellation rates of elective surgeries scheduled for Tuesday and 

Wednesday were lower than those scheduled for other days of the week 

(Figure 3). 

m Group 1 Group 2 p 

(n=67) (n=7415)  

Department    

Ophthalmology (n=241) 6 (2.5) 235 (97.5)  

General surgery (n=1133) 24 (2.1) 1109 (97.9)  

Urology (n=1149) 17 (1.5) 1132 (98.5)  

Ear nose and throat (n=516) 7 (1.4) 509 (98.6)  

Plastic and reconstructive surgery (n=456) 3 (0.7) 453 (99.3) 0.001 

Orthopedics (n=1287) 7 (0.5) 1280 (99.5)  

Neurosurgery (n=534) 2 (0.4) 532 (99.6)  

Obstetrics and gynecology (n=1845) 1 (0.1) 1844 (99.9)  

Cardiovascular surgery (n=249) 0 (0) 249 (100)  

Thoracic surgery (n=72) 0 (0) 72 (100)  

Scheduled month    

January (n=114) 6 (5.3) 108 (94.7)  

February (n=530) 10 (1.9) 520 (98.1) <0.001 

March (n=701) 2 (0.3) 699 (99.7)  

April (n=727) 2 (0.3) 725 (99.7)  

May (n=582) 3 (0.5) 579 (99.5)  

June (n=832) 6 (0.7) 826 (99.3)  

July (n=563) 2 (0.4) 561 (99.6)  

August (n=699) 5 (0.7) 694 (99.3)  

September (n=662) 11 (1.7) 651 (98.3)  

October (n=659) 8 (1.2) 651 (98.8)  

November (n=711) 6 (0.8) 705 (99.2)  

December (n=702) 6 (0.9) 696 (99.1)  

Scheduled day    

Monday (n=1626) 15 (0.9) 1611 (99.1)  

Tuesday (n=1422) 2 (0.1) 1420 (99.9)  

Wednesday (n=1499) 6 (0.4) 1493 (99.6) <0.001 

Thursday (n=1453) 25 (1.7) 1428 (98.3)  

Friday (n=1482) 19 (1.3) 1463 (98.7)  

Table 2. Cancellation rates of the groups based on the surgical department, the scheduled month and day. 

‡: n (%). Fisher Freeman Halton test was used. Group 1: patients with 

elective surgery cancellation, Group 2: patients without elective surgery 

cancellation. a, b, c, d: Different letters showing significant differences 

between the groups
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Figure 1. Distribution of the cancellation rates based on the surgical departments. 

 

Figure 2. Distribution of the cancellation rates based on the scheduled months. 

 

 

Figure 3. Distribution of the cancellation rates based on the scheduled days. 



I. Clinical Journal of Clinical Infectious Diseases                                                                                                                                                                                   Page 5 of 8 

 The reasons for elective surgery cancellations are given in Table 3. Stage 3 

or 4 hypertension (46.3%) and smoking on the day of the scheduled surgery 

(26.9%) were the most frequently cited reasons for elective surgery 

cancellations. Of the causes given for the cancellations of elective surgeries, 

59.7% were evaluated as potentially avoidable causes. 

  Group 1 

(n=67) 

Patient-related factors Smoking 18 (27) 

 On anticoagulant medications 3 (4) 

 Anxiety 1 (1) 

Work up/medical condition   

 Stage 3 or 4 hypertension 31 (46) 

 Electrocardiographic changes 6 (9) 

 Fever 2 (3) 

 Oral herpetic infections 2 (3) 

 Uncontrolled thyroid function tests 1 (1) 

 Upper respiratory tract infection 1 (1) 

Facility-related factors   

 Lack of equipment 1 (1) 

 Lack of blood 1 (1) 

Avoidable causes for cancellation  40 (59.7) 

 Uncontrolled hypertension 31 (46.3) 

 Fever 2 (3) 

 Anxiety 1 (1.5) 

 Upper respiratory infections 1 (1.5) 

 Uncontrolled thyroid function tests 1 (1.5) 

 Oral herpetic infections 2 (3) 

 Lack of equipment 1 (1.5) 

 Lack of blood 1 (1.5) 

Follow-up   

Received operation at a later time  53 (79.1) 

 The same hospital 52 (98.1) 

 Others 1 (1.9) 

Table 3. Reasons for surgery cancellation. 

As for the clinical course of the patients subject to the cancellation during 

the 30 days after the cancellation, 53 (79.0%) patients underwent surgery 

after the cancellation of the surgery. Most (98.1%) of these surgeries were 

performed in the same hospital. 

4. Discussion 

The study findings show that less than one percent of the elective surgeries 

were canceled once the patients were taken to the operating room. The 

elective surgery cancellation rates were found to be higher in ophthalmology, 

general surgery, urology, and ear, nose, and throat departments than in 

others. However, a preliminary analysis of the factors impacting elective 

surgery cancellations indicated the necessity for a detailed analysis. More 

than half the reasons given for elective surgery cancellations were 

categorized as potentially avoidable factors. Most of these factors were 

associated with patients’ medical conditions. In this context, increasing the 

awareness of the patients for surgery, improving the communication between 

patient and physician as well as between patient and hospital administration, 

and preoperatively assessing the patients for elective surgeries are likely to 

reduce elective surgery cancellation rates. 

There are only a few studies in the literature on elective surgery cancellations 

after the patients are taken to the operating room. In two of these studies with 

seven- and eight-year study periods, surgery cancellation rates after the 

patients were taken to the operating room were reported as <0.01% and 

0.21%, respectively [11,12]. In comparison, in this study, which had a one-

year study period, the prevalence of cancellations of elective surgeries once 

the patient is in the operating room was determined as 0.9%. There were also 

significant methodological differences between this study and the said two 

studies. Hori et al. [11] evaluated 30 patients whose surgeries were canceled 

after they were taken to the operating room and prepared for general 

anesthesia. Eighteen of these patients had their surgeries canceled before the 

induction of general anesthesia, and 12 after the induction of general 

anesthesia. The primary reasons given for the cancellations after the 

induction of general anesthesia were anaphylactic shock (n=3) and 

arrhythmias (n=4). In Perroca et al.’s study [15], surgery cancellations were 

stratified according to whether they occurred before the preparation and 

arrangement of the operating room or after the operating room was prepared 

and anesthetic-surgical procedures were started. In comparison, in this study, 

the surgery cancellations were not stratified as such. 

Hori et al. [11] and Chang et al. [12] reported the surgery cancellation rates 

after the induction of general anesthesia as 40% and 12.7%, respectively. In 

comparison, in this study, none of the 67 surgery cancellations were made 

after the induction of general anesthesia. Surgery cancellations after 

initiating general anesthesia are rare and primarily made due to unexpected 

and unpredicted changes in the patient’s clinical condition [11,12,15]. 
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Fitzsimons et al. [16] investigated 43 cardiac surgery cancellations made 

after the patients were taken to the operating room and before the initiation 

of surgical incisions. These 43 surgery cancellations constituted 0.84% of all 

surgeries conducted during the four-year study period. Similar surgery 

cancellation rates have been reported in other studies [17,18]. The findings 

of these studies have not been compared with those of the said studies that 

specifically addressed cardiac surgery cancellations due to technical 

differences specific to heart surgeries. 

Stratifying the reasons for surgery cancellations as potentially avoidable or 

unavoidable may not be considered a precise method [3,7,12]. As a matter 

of fact, while Hori et al. [11] categorized 36.7% of the reasons given for 

surgery cancellations before the induction of general anesthesia as 

potentially avoidable, stating that they could have been prevented by 

improving the preoperative assessment of the patients in terms of their 

medical problems, 59.7% of the reasons given for surgery cancellations 

before the induction of general anesthesia in this study were categorized as 

potentially avoidable. In different studies, the rate of potentially avoidable 

reasons among the reasons given for elective surgery cancellations before 

the induction of general anesthesia has been estimated between 60 to 70% 

[3,7,15]. It is not an easy task to compare these studies due to the 

heterogeneities in patient groups and methodologies. However, detailed 

preoperative assessment of the patients stands out as the most effective 

measure to prevent surgery cancellations [11]. 

Previous studies grouped the causes of surgery cancellations as patient-

related, facility-related, and surgery-related [2–5,7,19,20]. The 

characteristics of the patients, hospital facilities, the medical and 

administrative staff, and the socioeconomic status of the patient populations 

have been cited as the primary components of patient-related, facility-

related, and surgery-related causes resulting in surgery cancellations [21]. 

We did not use such stratifications due to the narrower focus of the study 

addressing only the cancellations made once the patient was taken to the 

operating room. Becker et al. [22] investigated the non-medical risk factors 

that lead to postponing elective surgeries. They found that advanced age, 

retirement, and nursing home residence were the risk factors for surgery 

cancellation and rescheduling. Along these lines, in this study, the patients 

whose surgeries were canceled were significantly older, and a higher number 

of patients whose surgeries were canceled were categorized as American 

Society of Anesthesiologists physical status class III compared to the patients 

whose surgeries were completed as scheduled. Even though the patients 

whose surgeries were canceled were significantly older than those whose 

surgeries were completed as scheduled, the fact that their median age was 

below 65 may be a confounding factor. We did not separately investigate the 

impact of each demographic and clinical characteristic on cancellation rates. 

Nevertheless, we detected that the reasons for surgery cancellations were 

mainly related to the patients’ medical conditions and may thus be 

considered patient-related reasons. 

The study's prospective design was its primary strength since it allowed a 

more accurate data collection process. This study did not address the 

cancellations made before the patients were taken to the operating room. 

Thus, the study's single-center design, along with the fact that only the 

cancellations made after the patients were taken to the operating room were 

taken into consideration, may limit the generalizability of this study’s 

findings to other settings. In addition, the significance level of the statistical 

analyses conducted according to the department where the surgery was 

performed/scheduled to be performed, and the month and the day the surgery 

was performed/scheduled to be performed may be questioned due to the 

smaller sizes of each subgroup. Lastly, we had difficulty explaining the 

unexpectedly higher surgery cancellation rates observed in January, which is 

likely associated with administrative issues. 

5. Conclusions 

The prevalence of elective surgery cancellations after the patients were taken 

to the operating room was less than one percent (0.9%). Most surgery 

cancellations were related to patients’ medical conditions and lack of surgery 

awareness. More than half of the reasons given for surgery cancellations 

were categorized as potentially avoidable. Therefore, improving the surgery 

awareness of the patients, establishing effective communication with the 

patients, and preoperatively assessing patients for elective surgical 

procedures are likely to reduce elective surgery cancellation rates after the 

patients are taken to the operating room.This section is not mandatory but 

can be added to the manuscript if the discussion is unusually long or 

complex. 
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