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Abstract
Introduction  Unplanned reoperation (URO) and unplanned hospital readmission (UHR) are key quality indicators used to 
assess healthcare quality improvement. The aim of this study was to describe, quantify, analyze and compare both indicators 
in a Pediatric Surgery Department.
Methodology  An observational study was conducted reviewing the medical records of pediatric patients who underwent 
unplanned reoperation and unplanned hospital readmission over a six-year period in a pediatric surgical unit. The incidence, 
indications, and causes of reoperations and readmissions were analyzed.
Results  A total of 6,376 surgeries were performed over a six-year period. During this time, there were 37 (0.58%) URO 
and 20 (0.31%) UHR. There were 23/2,437(0.94%) URO and 14/2,437(0.57%) UHR among emergency surgeries. In con-
trast, there were 14/3,939(0.35%) URO and 6/3,939(0.15%) UHR among elective surgeries (p < 0.05). Outpatient surgeries 
had 3/1,639 (0.18%) URO and 1/1,639 (0.06%) UHR compared to inpatient surgeries that had 11/2,300(0.47%) URO and 
5/2,300 (0.21%) UHR respectively (p = ns). A total of 1,570 appendectomies were performed during the study period, with 
8/1,570(0.5%) patients requiring either a URO or a UHR. The most frequent indication for both URO and UHR were intra-
abdominal infections. The main cause of URO was a technical error during surgery (70%), while the main cause of UHR 
was an error in the medical treatment (35%).
Conclusion  In our practice, URO are more frequent than UHR. Emergency surgeries have a higher risk of undergoing an 
URO or a UHR. Acute appendicitis is the most common diagnosis associated with the need for an URO or a UHR. The 
majority of unplanned reoperation cases are due to technical errors during surgery.
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Introduction

A core principle of quality improvement is that what is not 
measured cannot be improved. As a result, performance 
measurement and reporting have become an integral part 
of our healthcare system. Avedis Donabedian, widely 
regarded as the father of healthcare quality, introduced 
three fundamental pillars that offer different perspectives 
for measuring and evaluating quality: 1) Structure, which 
includes the human, material, technological, and organi-
zational resources available in the care setting; 2) Process, 
which involves all actions taken by the healthcare team 
and their competency in delivering care; 3) Outcomes, 
which are the changes in the health status of the patient 
resulting from the care provided. Evaluating the quality of 
care through structure, process, or outcome indicators is 
crucial for identifying areas that need improvement. This 
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approach is consistent with the fundamental principle of 
quality management: the cycle of continuous improvement, 
which consists of the iterative actions of planning, execut-
ing, evaluating, and acting [1, 2].

In Chile, patient care quality and safety are regulated 
by a ministerial standard that was implemented in 2012. 
This standard includes the following indicators: reporting 
of adverse and sentinel events, application of the surgi-
cal safety checklist, analysis of unplanned reoperations 
(URO), prevention of thromboembolic disease in surgi-
cal patients, prevention of pressure ulcers in hospitalized 
patients, reporting of falls in hospitalized patients, and a 
healthcare-associated infection prevention program [3].

The readmission rate is defined as an unplanned hospi-
tal readmission (UHR) occurring within the first days after 
hospital discharge and is related to the initial hospitaliza-
tion [4]. It has been proposed as a major quality indica-
tor in healthcare as it provides information on possible 
actions taken or omitted during the initial admission, such 
as incomplete or inadequate treatment, early discharge, 
poor coordination of services at discharge, inadequate 
access to subsequent follow-up [5, 6].

A URO is a surgical intervention performed on an 
already operated patient, as a consequence of primary 
surgery, occurring within the first 30 days postoperatively 
[7]. The URO rate has been proven to be a valuable and 
useful outcome indicator, as it is widely applicable, non-
discretionary and easy to track. In addition, the analysis 
of UROs within the treating medical team is a powerful 
feedback and continuous improvement tool [8].

The aim of this study was to describe, quantify, ana-
lyze and compare both indicators in a Pediatric Surgery 
Department.

Methodology

Study design

An observational, cross-sectional study was conducted, 
including all patients under 15 years of age undergoing 
URO or UHR within the first 30 days after their initial 
surgery at the Pediatric Surgery Department of Carlos van 
Buren Hospital, over a 6 years period, between 2014 and 
2019. Patients whose initial surgery involved general pedi-
atric surgery, gastrointestinal surgery, neonatal surgery, 
urology, or plastic surgery were included. Patients whose 
initial surgery was orthopedic surgery, neurosurgery, oto-
laryngology, or ophthalmology were excluded. The present 
study was authorized by the Scientific Ethical Committee 
of the Valparaiso-San Antonio Health Service (Ord.: 0451 
del 12/03/21).

Procedures

For the analysis of the URO, the medical records of all 
the patients who met the inclusion criteria were reviewed, 
provided by the Quality Unit of our hospital, as well as the 
minutes of the review meetings of these reoperations per-
formed in the Pediatric Surgery Department, provided by 
the head of the Department. The medical records of each 
patient were reviewed to collect data on personal history—
such as age, sex, and previous conditions—and details of 
the hospitalization, including initial diagnosis, type of 
surgery, length of hospital stay and treatment received. 
Detailed data were collected on the complication leading 
to the reoperation.

The collected information was used to calculate the rate 
of UROs (number of reoperations/total number of opera-
tions × 100), identify the UROs analyzed in the review 
meeting, determine the primary surgeries and whether 
they were elective or emergency procedures, the types 
of reoperation performed, and the indication for reop-
eration. Among the elective surgeries, a distinction was 
made between Outpatient Surgeries and Inpatient Surger-
ies. The former are defined a scheduled surgical services, 
performed on patients who do not remain in the hospital 
overnight. Inpatient Surgeries included more complex sur-
geries requiring at least one night in the hospital.

For the analysis of UHR, we included all patients who 
had undergone surgery within the Pediatric Surgery Depart-
ment and were readmitted to the hospital within 30 days of 
discharge for reasons related to the initial hospitalization. 
The Department of Statistics at our hospital provided records 
of all pediatric patients who were readmitted to the Pediatric 
Surgery Department more than once during the specified 
period. Each case was then individually analyzed to exclude 
those who did not meet the inclusion criteria. The discharge 
summaries of the patients were reviewed to exclude cases 
where readmission occurred more than 30 days after dis-
charge or for reasons unrelated to the initial hospitalization. 
The medical records of each patient were reviewed to collect 
data on personal history—such as age, sex, and previous 
conditions—and details of the first hospitalization, includ-
ing initial diagnosis, type of surgery, length of hospital stay, 
treatment received, and any complications. For the read-
mission, data were collected on the number of days from 
discharge to readmission, whether the patient was followed 
up at the outpatient clinic prior to readmission, the diag-
nosis leading to readmission, and whether a new surgical 
intervention was required. Once the data were collected, the 
readmission rate indicator was obtained for the study period 
(number of readmissions/number of live discharges × 100).

After every unplanned reoperation or readmission, it 
is mandatory at our institution to perform a morbidity 
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meeting in which the case is presented in detail by a 
member of the staff, different to the original surgeon. In 
this meeting, the causes of the reoperation or readmission 
are discussed and classified according to the proposal of 
Kroon et al.: 1) error in surgical technique, 2) error in the 
medical treatment, 3) disease of the patient, and 4) other 
causes [9]. Moreover, a proposal is performed in order 
to adjust the practice aiming at preventing future similar 
complications.

A comparative analysis of the UHR and the URO rate 
indicators was then conducted. Statistical analysis was per-
formed using Fisher's exact test, with a p-value of < 0.05 
considered statistically significant.

Results

Between 2014 and 2019, a total of 11,244 surgeries were 
performed in children under 15 years of age. Patients who 
underwent neurosurgical, otolaryngological, ophthalmologi-
cal, and orthopedic surgeries were excluded, resulting in a 
final group of 6,376 patients. Of these 6,376 patients, 50 
required either a reoperation, readmission to the hospital, 
or both (Table 1). Thirty-seven of 6,376 (0.58%) required 
a URO, a rate significantly higher than the 20 out of 6,376 
patients (0.31%) who were readmitted within 30 days of dis-
charge (p = 0.0328).

Of the 37 patients who underwent a URO, 30 were 
reoperated during the same hospitalization, while 7 were 
reoperated after readmission following discharge. Of the 
20 patients who were readmitted, 12 required only medi-
cal treatment, and 8 required a new surgical intervention, 
with 7 of these being UROs. One patient was reoperated 
after 30 days from the initial surgery and, therefore, was not 
included in the URO indicator (Fig. 1).

Of the 6,376 surgeries performed, 3,939 were elective 
surgeries, and 2,437 were emergency surgeries. Among the 
elective surgeries, 14 out of 3,939 (0.35%) required URO, 
and 6 out of 3,939 (0.15%) required readmission to the hos-
pital. In contrast, for emergency surgeries, 23 out of 2,437 
patients (0.94%) required URO, and 14 out of 2,437 (0.57%) 
were readmitted. A statistically significant difference was 
observed in the rates of URO and readmission when compar-
ing emergency surgeries to elective ones (Fig. 2).

Within the elective surgeries, the URO and UHR indica-
tors were analyzed depending on whether the surgery corre-
sponded to an outpatient or an inpatient surgery. Of the total 
elective surgeries, 1,639 were outpatient surgeries and 2,300 
were inpatient surgeries. Among the outpatient surgeries, 3 
out of 1,639 patients (0.18%) required an unplanned reop-
eration, and 1 out of 1,639 (0.06%) had to be readmitted to 
the hospital. In contrast, higher rates of both indicators were 
observed in patients undergoing inpatient surgeries, with 11 

out of 2,300 (0.47%) requiring a reoperation and 5 out of 
2,300 (0.21%) being readmitted to the hospital. However, 
these differences were not statistically significant (Fig. 2).

The mean length of hospital stay for patients under-
going an inpatient surgery or an emergency surgery was 
5.2 ± 22.2 days.

Among the patients who required readmission, 13 (65%) 
were readmitted within the first 7 days after discharge, 5 
(25%) during the second week, and 2 (10%) during the third 
and fourth weeks.

Table 1   Initial diagnoses of patients with complications who under-
went unplanned reoperation, readmission, or both

Diagnosis Total number 
of patients

Acute appendicitis 15
Hirschsprung’s disease 5
Hypertrophic pyloric stenosis 3
Gastroschisis 2
Necrotizing enterocolitis 2
Intussusception 2
Pleuropneumonia 2
Urethral fistula 2
Colonic atresia 2
Pyohydronephrosis 1
Neonatal testicular torsion 1
Pyeloureteral stenosis 1
Submandibular adenophlegmon 1
Complex facial wound 1
Gastrostomy 1
Giant omphalocele 1
Short bowel 1
Facial tumor 1
Cryptorchidism 1
Bilateral inguinal hernia 1
Phimosis 1
Cervical lymphadenopathy 1
Thyroid cancer 1
Intestinal foreign body 1
Total 50

Fig. 1   Schematic view of both quality indicators: Unplanned Reop-
erations (URO) and Unplanned Hospital Readmissions (UHR)
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The indications for UROs and UHR are listed in Table 2. 
After analyzing the potential causes that led to reoperation 
or readmission, the most frequent cause of UR was ‘error 
in surgical technique’ (70%), while ‘medical treatment 
error’ (35%) was the most common cause of readmissions 
(Table 3).

Of the total emergency surgeries performed during the 
study period, 1,570 were appendectomies. Among these 
patients, 8 out of 1,570 (0.5%) required URO, and 8 out of 
1,570 (0.5%) were readmitted to the hospital. Of the read-
mitted group, only 1 patient required a reoperation and is 
included in the URO group; the other 7 patients were treated 

medically during their readmission. Notably, appendecto-
mies accounted for 21.6% (8 out of 37) of all UROs and 40% 
(8 out of 20) of all readmissions.

Discussion

Any surgery, whether major or minor, elective or emer-
gency, can have an unexpected postoperative course. 
Therefore, there is a need for having significant and rep-
resentative quality indicators accounting for the results 
in pediatric surgery. Both unplanned reoperation and 
unplanned hospital readmission are quality indicators that 
have been widely used. Recently, the Clavien-Madadi clas-
sification has been validated for assessing pediatric surgi-
cal outcomes [10]. This classification rates any deviation 
from the planned postoperative course according to sever-
ity. Under the Clavien-Madadi system, a hospital read-
mission without the need for reoperation is scored lower 
than a reoperation under general anesthesia. Our study 
demonstrates that although complications rate in pediatric 

Fig. 2   Unplanned Reoperation 
(URO) rate and Unplanned 
Hospital Readmission (UHR) 
rate depending on the type of 
surgery

Table 2   Indications for Unplanned Reoperations (URO) and 
Unplanned Hospital Readmissions (UHR)

Indications Unplanned 
reoperation
(URO)

Unplanned Hos-
pital Readmis-
sion
(UHR)

Intra-abdominal infection 7 5
Surgical wound infection 5 6
Bowel obstruction 5 1
Compartment syndrome 4 –
Surgical wound dehiscence 3 –
Postoperative bleeding 3 1
Anastomotic leak 3 –
Intrathoracic collection 3 1
Incomplete surgery 3 –
Ostomy-related complication 2 –
Ureteral injury 1 –
Other – 6
Total 37 20

Table 3   Analysis of the causes of Unplanned Reoperations (URO) 
and Unplanned Hospital Readmissions (UHR) according to Kroon 
et al.

Cause Unplanned reop-
eration (URO)

Unplanned 
Hospital Read-
mission

Error in surgical technique 26/37 (70%) 5/20 (25%)
Error in medical treatment 6/37(16%) 7/20 (35%)
Disease of the patient 9/37(24%) 4/20 (20%)
Others 4/37(10%) 5/20 (25%)
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surgery at our hospital remains low, unplanned reopera-
tions are more frequent, yet, account for more severe com-
plications than hospital readmissions.

In adults, Guevara et al. reported an overall reoperation 
rate of 5.9% [11]. In children, Li et al. observed an overall 
incidence of URO of 4.3% [12]. Boo et al. found a 3.5% 
incidence of URO in newborns [13], and Ramirez et al. 
reported a URO rate of 1.8% in children who underwent 
abdominal surgery [14]; being all of them higher than the 
rate in our hospital. Regarding readmission rates, Gay et al. 
found an 8.4% rate of pediatric readmissions at 30 days, 
including both pediatric and surgical diagnoses [15]. In a 
study involving 568,845 patients from 72 pediatric hospi-
tals in the US, Berry et al. reported a 30-day readmission 
rate of 6.5%, with significant variability between hospitals 
and across different diseases [16]. Similarly, Kulaylat et al. 
found an overall readmission rate of 3.9% in children who 
underwent surgery [17], with substantial differences depend-
ing on the specialty. This highlights the importance of ana-
lyzing these indicators individually by disease, rather than 
globally, to facilitate comparisons between hospitals and 
countries. Studies comparing both indicators are limited: 
Sinha et al. found a 30-day readmission rate of 2%, with 
0.75% of patients requiring a URO [21]. Burjonrappa et al. 
reported a 6.5% readmission rate, most of which were asso-
ciated with chronic comorbidities, and 43% of these cases 
required reoperation [19]. Our study shows that UHR and 
URO rates in pediatric surgery are much lower than those 
reported in the literature. This may be explained by the type 
of patients treated: healthy versus those with comorbidities, 
and the nature of the conditions managed: complex versus 
less complex. Our study demonstrates that the rate of URO 
in pediatric patients was significantly higher than the rate 
of readmissions within 30 days. These findings, combined 
with the fact that most reoperations occurred during the 
same hospitalization and that only a small percentage of 
readmitted patients required reoperation, suggests that the 
URO indicator is likely a more relevant quality indicator for 
surgical units.

Our study shows a significant increase in URO and read-
mission rates when the initial surgery was an emergency 
procedure compared to an elective one. This finding is in 
agreement with observations from other studies in both adult 
and pediatric surgery and is understandable given nature of 
emergency surgery [11, 12, 17, 18]. In addition, we com-
pared the outcomes between outpatient and inpatient surger-
ies, as the latter are performed on more complex patients. 
While we did not find a significant difference in this com-
parison, we observed a trend toward more complications in 
the more complex inpatient surgeries, which is expected. 
Kulaylat et al. observed significant differences in URO 
rates across different specialties. Neurosurgical patients 
had the highest risk, with a rate of 10.8%, while plastic and 

reconstructive surgery patients had a significantly lower rate 
of 1.3% [17].

We also assessed whether hospital stay influences quality 
indicators. Our results are consistent with those found by 
Guevara et al., who reported a mean hospital stay of 3 days 
for patients undergoing elective surgery, 4 days for those 
undergoing emergency surgery, and 19 days for patients who 
required a reoperation [11].

Our study found that most readmissions happened within 
the first 7 days after discharge. This finding is consistent 
with Gay et al., who reported that 77% of readmissions 
occurred within this period [15].

Our results indicate that the majority of UROs are attrib-
utable to errors in surgical technique, while readmissions 
are primarily due to treatment errors, consistent with obser-
vations by other authors [12]. Analyzing these findings is 
crucial as it identifies areas for continuous improvement and 
emphasizes the importance of reviewing UROs and UHRs 
within the surgical team in order to learn from mistakes.

Acute appendicitis is one of the most common diagnoses 
in pediatric surgery and accounts for a significant portion 
of the cases of UROs and UHRs [17, 18]. Therefore, we 
believe it is important to define a standard rate of URO or 
UHR for this condition to facilitate comparisons using these 
indicators among different centers. Our rate is considerably 
lower than the 3.1% URO rate reported by Ramirez et al. 
for acute appendicitis [14]. Several studies have reported 
readmission rates for acute appendicitis. Healy et al., in a 
systematic review, found a rate of 1.55% for children oper-
ated on by general surgeons compared to 1.66% for those 
operated on by pediatric surgeons, with no significant dif-
ferences between the two groups [20]. Other studies have 
reported readmission rates ranging from 2.4% to 13.8% [11, 
15, 19–21]. We propose that a reasonable rate of URO or 
UHR for acute appendicitis should be less than 3%. In a 
comprehensive analysis of readmissions in pediatric surgery, 
Kulaylat et al. demonstrated considerable variation in this 
indicator by subspecialty, with rates ranging from 10.8% in 
neurosurgery to 5.2% in general surgery, and 1.3% in plastic 
and reconstructive surgery [17].

The Clavien-Madadi Classification has significantly con-
tributed to the classification of complications in pediatric 
surgery. We now need to transform this valuable information 
into a quality indicator for pediatric surgery that is valid, 
reliable, easily measurable, relevant, and cost-effective. 
We believe it is crucial to incorporate the URO indicator 
based on index conditions in pediatric surgery, thereby 
establishing consistent quality criteria that will enable 
comparability between different hospitals and countries. 
We propose including appendectomy as an emergency sur-
gery, circumcision as an outpatient surgery, and colorectal 
descent in Hirschsprung's disease as inpatient surgery in this 
framework.
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In conclusion, our study shows that in our department 
there is a low rate of URO and UHR. However, URO are 
more frequent than UHR. Emergency surgeries are asso-
ciated with a higher risk of URO and UHR compared to 
elective surgeries. Intra-abdominal infections are the most 
frequent indication for reoperation and appendectomy is the 
diagnosis that most frequently requires URO or UHR. The 
majority of unplanned reoperation cases are due to technical 
errors during surgery and accounts for more severe compli-
cations. Both quality indicators complement each other and 
are useful for quality monitoring in pediatric surgical care.
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