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Purpose: Determining appropriate ways to assess health care quality within the Na-

tional Health Insurance System is of interest to both the Korean government and the 

medical community. However, in the trauma field, the number of indicators used to 

evaluate surgical quality is limited. Using data collected over 5 years at Wonju Sever-

ance Christian Hospital Trauma Center in Korea, this study aimed to determine wheth-

er the unplanned reoperation rate in the field of trauma surgery could be used to assess 

the quality of an institution’s surgical care.

methods: In total, 665 general surgical procedures were performed at the Trauma Cen-

ter in 453 patients with abdominopelvic injuries from January 2015 to December 2019. 

Data were collected from the Trauma Center’s data registry and medical records, and 

included information regarding patients’ demographic characteristics, the type of index 

operation, and the reason for unplanned reoperations.

results: A total of 453 index operations were evaluated. The proportion of patients 

with an Injury Severity Score (ISS) >15 was 48–70% over the 5-year period, with an un-

planned reoperation rate of 2.1–9.3%. Patients had an average ISS score of 17.5, while the 

average Abbreviated Injury Scale Score was 2.87. Unplanned reoperations were required 

in about 7% of patients. The most common complications requiring reoperation were 

recurrent bleeding (26.9%), wound problems (26.9%), intestinal infarction (15.4%), and 

anastomosis site leakage (7.7%). The procedures most frequently requiring unplanned 

reoperations were bowel surgery (segmental resection, primary repair, enterostomy, 

etc.) (24.5%) and preperitoneal pelvic packing (10.6%).

Conclusions: The proportion of reoperations was confirmed to be affected by injury 

severity.
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INTRODUCTION

The mortality rate, length of stay in the intensive care 

unit or hospital, and complication rate are often used to 

evaluate individual institutions’ quality of surgical care 

[1]. These metrics have also been used by the Health In-

surance Review and Evaluation Commission to assess the 

appropriateness of medical services in the context of the 

expansion of the new Diagnosis-Related Group system 

in Korea [2]. However, focusing on the mortality rate 

to evaluate an institution’s surgical quality may not be 

helpful, as the mortality rate does not necessarily reflect 

the problems that occur in the course of general patient 

care [3]. The length of hospitalization in the intensive care 

unit and in-hospital days may also vary depending on the 

country and region in which a medical institution is locat-

ed, as well as the medical and economic conditions; thus, 

it is challenging to accurately evaluate the surgical quality 

of an institution using these parameters [4,5].

Surgical complications occur along a broad spectrum, 

depending on the definition. If the details of each com-

plication are not accurately defined and classified, the ac-

curacy of surgical quality evaluation may be reduced. As 

unavoidable and unplanned reoperations are required in 

the event of a number of common surgical complications, 

the rate of unplanned reoperations can be evaluated fairly 

accurately using a data registry in a retrospective manner 

[6-9]. Accordingly, the unplanned reoperation rate can be 

used as a marker for evaluating an institution’s surgical 

quality.

This study aimed to investigate the unplanned reoper-

ation rate and general surgery characteristics at Wonju 

Severance Christian Hospital Trauma Center, a govern-

ment-designated regional Trauma Center in Gangwon 

Province, Korea. 

METHODS

We analyzed Wonju Severance Christian Hospital Trau-

ma Center’s data registry from January 2015, its opening 

year, to December 2019. General surgical procedures 

requiring general anesthesia were reviewed to investigate 

the unplanned reoperation rate and the clinical character-

istics of patients who underwent unplanned reoperations.

The index operation was defined as the first general 

surgery performed in trauma patients who presented to 

Wonju Severance Christian Hospital Trauma Center for 

the first time after an accident. We defined an unplanned 

reoperation as any surgical procedure required due to a 

complication related to the index operation [6]. If mul-

tiple operations were performed in a patient, the surgical 

records were reviewed to prioritize the procedure per-

formed for damage that significantly impacted vital signs. 

In principle, the institutional guidelines state that gauze 

must be removed 24–48 hours after operations involving 

preperitoneal pelvic packing or intra-abdominal packing. 

For cases in which packing removal was not performed 

within this time frame or re-packing surgery was per-

formed, we reviewed medical records to determine why 

this was done. If the reason was related to uncontrollable 

hemorrhage, we regarded the second operation as an 

unplanned reoperation. In cases of temporary abdomi-

nal closure, we reviewed medical records to identify the 

indications for subsequent operations. We considered a 

subsequent operation to be unplanned reoperation if the 

indications were related to either definite hemorrhage or 

bowel content leakage.

Table 1. Characteristics of index general surgery cases

Total operation 655

Index operation in abdominopelvic trauma patient 453

Male 316 (69.8)

Female 137 (30.2)

Mean age (years) 52.5

Injury mechanism

Driver & passenger TA 205 (45.2)

Stab injury 83 (18.3)

Pedestrian TA 36 (7.9)

Motorcycle TA 36 (7.9)

Fall down 34 (7.5)

Blunt trauma except TA 31 (6.8)

Slip down 13 (2.9)

Injury by machine 11 (2.4)

Unknown 4 (0.8)

Values are presented as number (%).
TA: traffic accident.



41http://www.jtraumainj.org

Minju Kim, et al. Unplanned Reoperation Rate to Assess Surgical Quality

Statistical analysis
The data were collected by two general surgeons and val-

idated based on expert judgment. We used the chi-square 

test and the Student t-test to analyze the correlations be-

tween variables. The chi-square test and linear-by-linear 

associations were used to analyze trends in Injury Severity 

Scores (ISS) and unplanned reoperations by year. A p-val-

ue <0.05 was considered to indicate statistical significance 

when calculating the corresponding 95% confidence in-

tervals. All analyses were performed using SPSS version 

24.0 (IBM Corp., Armonk, NY, USA).

RESULTS

A total of 655 general surgical procedures were performed 

at the Trauma Center in 453 patients with Abbreviated 

Injury Scale (AIS) scores from 1 to 4. Driver and passen-

ger accidents were the most common injury mechanism 

in patients who underwent general surgery. The charac-

teristics of patients who underwent general surgery are 

described in Table 1.   

No significant trend was found in the proportion of 

cases involving an ISS >15 and unplanned reoperations 

(p=0.295, p=0.718) (Figs. 1, 2). The most frequent index 

operation type that required an unplanned reoperation 

was bowel surgery (Table 2). Bleeding and wound prob-

lems were the most common cause of unplanned reoper-

ations, followed by intestinal infarction. There were two 

malpractice cases. In one case, aortobifemoral bypass was 

performed on the right side; common iliac artery rupture 

occurred after the patient slipped and fell, and graft revi-

sion was performed to correct malpositioning of the graft. 

In the other case, preperitoneal pelvic packing was done 

for a pelvic fracture, but colostomy formation was even-

tually performed for a neglected rectal injury (Table 3).

The ISS scores were significantly higher in patients who 

underwent unplanned reoperations than in those who did 

Fig. 1. Trend in the unplanned reoperation rate (%).
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Fig. 2. Trend in the proportion (%) of patients with an ISS >15.
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Table 2. Types of index operations and unplanned reoperation rate

Procedure Index operation Unplannded reoperation

Bowel surgery (segmental resection, primary repair, enterostomy etc.) 71 12 (16.9)

Preperitoneal pelvic packing 47 3 (6.4)

Solid organ bleeding control 146 8 (5.4)

Vascular bleeding control 29 1 (3.4)

Mesenteric bleeding control 132 2 (1.5)

Abdominal wall repair 11 0 (0)

Explorative laparotomy only 14 0 (0)

Othersa 3 0 (0)

Total 453 26 (100)

Values are presented as number (%).
aTwo cases of omental bleeding and one case of diaphragm rupture.
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not require reoperation (p=0.003). The average AIS score 

in the abdomen was also significantly higher in patients 

who underwent unplanned reoperations (p=0.005). A 

significant correlation between hospital length of stay and 

reoperation was also found (Table 4).

DISCUSSION

Few studies have been conducted on the unplanned reop-

eration rate in the field of trauma surgery. According to 

a study conducted by University Medical Center Utrecht 

in 2019, about 21% of patients undergoing abdominal 

trauma surgery underwent unplanned abdominal reoper-

ations [10]; another level 1 Trauma Center reported a rate 

of roughly 20% [11]. A study conducted on unplanned 

abdominal reoperations after abdominal trauma surgery 

in the U.S. in 1978 [12] and a Russian study in 1985 [13] 

showed unplanned reoperation rates of 8.9% and 10.6%, 

respectively. Considering the results of the aforemen-

tioned U.S., Russian, and Dutch studies, the overall rate 

of unplanned reoperations for abdominal trauma surgery 

can be estimated to be around 10–20%. 

In this study, the unplanned reoperation rate for trau-

ma surgery in the general surgery field was 5.2% (35 of 

665), the average ISS was 17.5, and the average abdominal 

AIS score was 2.87. Wonju Severance Christian Hospital 

Trauma Center's reoperation frequency was lower than 

that reported in the University Medical Center Utrecht 

2019 study (mean ISS, 27.5); this is attributed to the rela-

tively low ISS and abdominal AIS scores at Wonju Sever-

ance Christian Hospital Trauma Center, although there 

were similarities in both the indications for unplanned 

Table 3. Causes of unplanned reoperations

Cause

Bleeding 7 (26.9)

Wound problem 7 (26.9)

Intestinal infarction 4 (15.4)

Sepsis 3 (11.5)

Anastomosis site leakage 2 (7.7)

Malpractice 2 (7.7)

Ileus 1 (3.8)

Total 26 (100)

Values are presented as number (%).

Table 4. Comparisons between patients who did and did not undergo unplanned reoperations 

Unplanned reoperation  
group (n=26)

No-unplannded reoperation 
group (n=427)

p-value

Age (mean) 55 52.1 0.387

ISS score (mean) 21.92 17.28 0.003

Average abdominal AIS grade (mean) 3.38 2.85 0.005

Hospital length (mean) 60.23 24.22 0.000

Mortality rate 0.27 0.15 0.096

Injury mechanism (%) 0.062

Driver & passenger TA 8/205 (3.9) 197/205 (96.1)

Stab injury 2/83 (2.4) 81/83 (97.6)

Pedestrian TA 4/36 (11.1) 32/36 (88.9)

Motorcycle TA 6/36 (16.7) 30/36 (83.3)

Fall down 2/34 (5.9) 32/34 (94.1)

Blunt trauma except TA 2/31 (6.5) 29/31 (93.5)

Injury by machine 0/11 (0) 11/11 (100)

Slip down 2/13 (15.4) 11/13 (84.6)

Unknown 0/4 (0) 4/4 (100)



43http://www.jtraumainj.org

Minju Kim, et al. Unplanned Reoperation Rate to Assess Surgical Quality

reoperations and the injury mechanism with respect to 

the index operation. 

We performed this pilot study for the prospective quali-

ty management of general surgery at the Wonju Severance 

Christian Hospital Trauma Center. Initially, we assumed 

that the unplanned reoperation rate would decrease over 

time after 2015, the year the Trauma Center opened. 

However, there was no significant trend in the unplanned 

reoperation rate over time. A tendency for the unplanned 

reoperation rate to increase was observed, but it was not 

statistically significant. One of the major reasons for this 

finding may have been the influx of junior surgeons with 

little clinical experience when the Trauma Center was 

established. Therefore, improvement is anticipated in the 

future.  

Limitations
The finding of a lower rate of unplanned reoperations in 

our study than in other abdominal trauma studies could 

be due to several reasons. First, our study did not include 

cases in which the initial treatment plan was conservative 

management; thus, cases involving the failure of nonop-

erative management were excluded. Second, the data were 

extracted through a retrospective review of medical re-

cords, not from a complications registry. Some problems 

may occur in the collection of retrospective data. For an 

accurate analysis of overall surgical quality, further studies 

involving prospective data collection are needed. 

CONCLUSION

The reoperation rate was confirmed to be affected by 

injury severity. Although statistical significance was not 

found, it is reasonable to posit that surgeons’ skills may 

affect the proportion of reoperations.
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