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A Retrospective Observational Study

INTRODUCTION
The TURP is considered a gold standard treatment for BPH due to its 
clinical effectiveness and economic viability. However, despite being 
a relatively simple and safe procedure, it has certain drawbacks. 
The Clavien classification system was initially proposed in 1992 
to grade complications in general surgery [1]. Originally used for 
laparoscopic cholecystectomy, its applicability was expanded to 
other surgeries. In 2004, Dindo modified the system to encompass 
all surgical procedures after validation it in a study involving a 
substantial patient cohort undergoing elective general surgery [2]. 
Subsequently, EAU endorsed the use of the Clavien-Dindo system 
for grading and reporting postoperative complications in urology [3]. 
However, the existing literature lacks a standardised methodology 
for assessing the reliability of complication reporting. Conducting 
a study with multiple raters rating simultaneously, who are blind to 
each other and to the operating surgeon, can help evaluate the 
agreement among the raters. This, in turn, will contribute to achieving 
consistency in reporting complications among the surgeons. With 
this background, the present study aimed to assess the inter-
observer reliability and uniformity among urologists in reporting 
complications of a common procedure such as TURP using the 
Clavien-Dindo classification system.

MATERIALS AND METHODS
A retrospective observational study was conducted at Department 
of Urology, Shyam Shah Medical College, Rewa, Madhya Pradesh, 
India, from January 2018 until May 2023. Institutional approval was 
obtained for the study (SN 10/MRD/SSB/2023).

Inclusion criteria: Symptomatic patients with BPH and gland size 
greater than 40 cc were included in the study.

Exclusion criteria: Patients with multiple co-morbidities (such 
as known cases of ischaemic heart disease, chronic renal failure, 
American Society of Anaesthesiologists (ASA) category ≥4, known 
cases of prostate cancer, or those whose histopathology report 
revealed carcinoma of the prostate after TURP) were excluded from 
the study.

All surgeries were performed using the standard Mauer Mayer’s 
technique of TURP. Bladder irrigation was discontinued after 
24 hours, and the catheter was removed on the second day following 
the procedure, unless otherwise indicated by institutional protocol. 
Patients were typically discharged on the day following catheter 
removal. Preoperative data, including patient age, gland size, and 
indication for surgery, were recorded. All complications occurring 
during the perioperative period were independently classified 
according to the modified Clavien-Dindo System [Table/Fig-1] [2] by 
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ABSTRACT
Introduction: Transurethral Resection of the Prostate (TURP) 
is a gold standard treatment for Benign Prostatic Hyperplasia 
(BPH). The Clavien classification system was proposed in 1992 
to grade complications of general surgery, which was then 
modified in 2004 by Dindo. In 2017, the European Association 
of Urology (EAU) endorsed its use for reporting complications in 
urological procedures. However, the system relies on observers 
to grade complications, and different observers may assign 
different grades to the same negative outcome, highlighting the 
need for uniformity.

Aim: To assess the inter-observer reliability and uniformity among 
urologists in reporting complications of TURP using the modified 
Clavien-Dindo classification system.

Materials and Methods: A retrospective observational study 
was conducted at Department of Urology, Shyam Shah Medical 
College, Rewa, Madhya Pradesh, India, from January 2018 to 
May 2023. The study included symptomatic patients with BPH 
and prostate gland sizes greater than 40 cc. Negative outcomes 

were evaluated and complications were rated by nine different 
raters. Inter-observer reliability was tested using weighted 
kappa with Statistical Package for Social Sciences (SPSS) 
version 21.0 (Fleiss’s kappa test).

Results: A total of 523 men with BPH who underwent TURP 
were evaluated, with a mean age of 66.7±5.2 years and a 
mean prostate volume of 62 cc. Adverse events occurred in 
96 patients (18.36%), and these complications were classified 
according to the Clavien-Dindo System (CDS) by nine different 
blinded observers. The rating of these complications was then 
assessed for concordance. A concordance rate using weighted 
kappa of 0.847 was observed, indicating high inter-observer 
reliability for TURP.

Conclusion: Clavien-Dindo’s system demonstrated good inter-
observer concordance and reliability. Some modifications to 
the grading system are needed, taking into account the impact 
of pre-existing co-morbidities and auxiliary procedures. Large-
scale prospective studies are recommended to further validate 
these findings.
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complications using the aforementioned classification system. The 
Fleiss kappa value for inter-rater reliability (with standard error) was 
0.847±0.03 (p-value <0.0001), as shown in [Table/Fig-3]. For each 
grade, the inter-rater reliability ranged from good to excellent across 
all categories, with a range of 0.68 in Grade-I to 1.0 in Grade-V. The 
value of 1.0 for Grade-V is expected, as it represents cases with 
mortality, which warrants absolute concordance.

nine observers who were not involved in the operative procedure. 
In cases where two or more complications were present, they were 
placed into multiple categories as indicated, and the patient was 
classified with the higher grade for comparison. The raters individually 
reviewed the patient notes and postoperative complications without 
access to patient particulars, and assigned the patient to the 
category they deemed appropriate. The classification made by one 
observer was unknown to the other observer, ensuring a double-
blind procedure. The rating data was collected by a separate set 
of coordinators who were unaware of how a patient (and their 
complications) was categorised by a specific observer. The results 
are presented as complication rates per grade.

Grade Complication
Number of 

patients Mangement

I Haematuria±clot retention

Catheter blockage due to TURP 
chips or clot acute urinary 
retention postcatheter removal
Transient elevation of serum 
creatinine

Mild UTI
False tract formation in urethra

25

11

10

3
4

Bedside bladder 
irrigation 
(prolonged)±clot
evacuation±catheter 
traction
Bedside catheter 
change
Bedside re-
catheterisation

Watchful regulation of 
fluid balance
Antibiotics

II Intraoperative haemorrhage/
haematuria
Urinary tract infection with signs 
of bacteraemia
Supraventricular tachycardia
Chest infection/LRTI

7

3

1
2

Transfusion antibiotics

Anti-arrhythmic agents
Sputum culture and 
antibiotics

IIIa Extraperitoneal fluid collection 
due to sub-trigonal catheter 
location and malfunction
Clot retention when evacuation 
is needed

3

3

Endoscopic catheter 
repositions and 
surgical drainage 
under anaesthesia

IIIb Persistent haematuria requiring 
end coagulation
Bladder perforation needing repair
Urethral stricture

4

2
3

Endoscopic/Open 
procedure under 
anaesthesia

IVa Renal failure managed with 
haemodialysis

Acute myocardial infarction

Pulmonary embolism

4

2

2

Admission to intensive 
care unit

Anticoagulants

IVb Multiorgan failure as a result of 
urosepsis
Transurethral resection syndrome

4

2

Admission to the 
intensive care unit

V Death 1

[Table/Fig-1]:	 Number of patients with the complications and management.
LRTI: Lower respiratory tract infection

STATISTICAL ANALYSIS
Inter-observer reliability was assessed using weighted kappa with 
SPSS 21.0 (Fleiss’s kappa test). For the purpose of this study, 
dysuria was not considered as it was regarded as a part of the 
natural postoperative course.

RESULTS
A total of 523 patients were included in the study, with a mean 
age of 66.7±5.2 years. The mean prostate volume was 62 cc 
(range: 45-77 cc). The average Qmax with range was 7 mL/sec 
(interquartile range: 6-9 mL/sec), and the average International 
Prostate Symptom Score (IPSS) was 24±5.1. Among the patients, 
116 (22.18%) presented with acute urinary retention. The mean 
creatinine level was 0.98±0.24 mg/dL. Concurrent diabetes mellitus 
and hypertension were present in 32 (6.11%) and 47 (8.98%) cases, 
respectively [Table/Fig-2].

Complications were observed and recorded in 96 patients during 
the first postoperative month, resulting in an overall perioperative 
morbidity rate of 18.36%. Each observer independently graded the 

Patient characteristics Total patients (N=523)

Age in years (mean±SD) 66.7±5.2

Prostate volume in cc (mean, range) 62 (45-77)

Average (IQR) Qmax (mL/s) 7 (6-9)

Average (IQR) IPSS 24±5.1

Average (IQR) serum PSA level (ng/mL) 2.6±0.8

Number of patients with AUR (%) 116 (22.18)

Mean creatinine (mg/dL) 0.98±0.24

Number of patients with diabetes mellitus 32

Number of patients with hypertension 47

Number of patients with raised creatinine initially 13

[Table/Fig-2]:	 Baseline characteristics of patients.
IPSS: International prostate symptom score; PSA: Prostate specific antigen; AUR: Acute urinary 
retention

Grade Kappa Standard error p-value

I 0.68 0.04 <0.0001

II 0.72 0.04 <0.0001

IIIa 0.83 0.03 <0.0001

IIIb 0.84 0.03 <0.0001

IVa 0.92 0.04 <0.0001

IVb 0.94 0.03 <0.0001

V 1.0 0.03 <0.0001

Overall 0.847 0.03 <0.0001

[Table/Fig-3]:	 Fleiss Kappa for Inter-rater reliability.

DISCUSSION
In 1992, Clavien PA et al., proposed a systematic classification system 
based on therapeutic outcomes to rate surgical complications, 
providing an example of its utility in cholecystectomy [1]. Mamoulakis 
C et al., utilised the Clavien-Dindo System to report complications in 
their study involving 198 patients with BPH who underwent TURP. 
They concluded that the modified Clavien-Dindo System offers a 
validated system that has been effectively implemented in several 
urological centres for major surgeries [4]. Bansal A et al., employed 
the modified Clavien-Dindo System to classify complications of 
TURBT retrospectively in 968 patients over an eight-year period 
from 2006 to 2014 [5].

The Clavien-Dindo classification system can be easily utilised by 
urologists. De Nunzio C et al., conducted a comparative study 
between monopolar TURP and bipolar TURP to validate the use 
of this assessment tool in a contemporary cohort of patients. 
They reported an overall morbidity rate of 19% in the monopolar 
TURP group. This system provides the advantage of objectively 
comparing two or more procedures [6]. Cai F et al., utilised the 
modified Clavien-Dindo System to compare three modes of prostate 
resection, namely TURP, plasma kinetic resection of the prostate, 
and Holmium laser resection of the prostate. They assessed the 
clinical value of the Clavien-Dindo System in standardising the 
evaluation of complications [7]. However, they noted that further 
modifications to the classification may be necessary.

The modified Clavien-Dindo System offers a validated method 
that has been successfully adopted by several urological centres 
for grading complications in major oncologic procedures. Yoon 
PD et al., observed that the Clavien-Dindo system has been 
increasingly utilised in reporting complications in published papers 
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[8]. To further refine and standardise the classification, the Japan 
Clinical Oncology Group (JCOG) commissioned a committee to 
optimise the system for  surgical issues, ensuring homogeneity 
and uniformity in documenting postoperative complications across 
various surgical fields [9]. To assess the applicability of the Clavien-
Dindo classification system in the elderly population, Khan A et 
al., conducted a retrospective study on postoperative problems 
in patients over 75 years who underwent open or laparoscopic 
nephrectomy/nephroureterectomy. They categorised these problems 
according to the Clavien-Dindo classification [10]. The researchers 
found that the system was easy to use and effectively classified 
postoperative issues in the elderly population.

In the present study men between the ages of 40 and 70 years were 
included to ensure representation of a wider age group undergoing 
TURP. Sometimes discrepancies can arise when different methods 
are used to assess the same outcome, and it is desirable to resolve 
these discrepancies by reaching a consensus.

Surgical Site Infection (SSI) rates and severity using the Clavien-Dindo 
classification were compared by Yamamoto T et al., [11] to investigate 
any association between treatment duration and the depth of SSI. 
Multivariate analysis was also conducted, revealing that patients 
with grade III SSI in the Clavien-Dindo classification required a longer 
treatment duration. Thus, the prognostic value of this system is 
evident. In this study, authors aimed to assess the use of a modified 
Clavien-Dindo system for complications of TURP and examine its 
applicability for day-to-day reporting of complications on a clinical 
basis. Endourological procedures are unique in the sense that they 
may involve complications not typically found in laparoscopic and 
open procedures, such as TUR syndrome and a high incidence of 
pulmonary embolism, as well as mild derangement of renal function 
tests. Sometimes these complications result from existing diseases that 
do not fit well within the modified CDS continuum. Simultaneously, it 
is important to evaluate observer variation and inter-observer reliability 
within a specific procedure. In this regard, present study determined 
TURP to be the most suitable procedure, as it is one of the most 
commonly performed procedures in Urology and has historically 
shown low mortality and morbidity rates, minimising bias among 
observers. inter-observer reliability was tested using weighted kappa, 
resulting in a high kappa value of 0.847, indicating strong agreement 
among the raters. To the best of our knowledge, no previous study 
has examined the concordance of Clavien-Dindo among observers 
using a single procedure. To assess the inter-observer variability of 
Clavien-Dindo scoring, a multicentre thematic survey was conducted 
by Poletajew S et al., [12]. The responders were asked to grade 
nine typical urological complications according to the Clavien-Dindo 
classification, which ranged in severity. Inter-observer agreement, 
simulation of answers, and factors affecting variability were analysed. 
While there was some incongruity in grading local complications after 
transurethral surgery (39% accordance), the study demonstrated the 
simplicity, reproducibility, and logical scheme of the Clavien-Dindo 
classification. Various scenarios were presented for rating, aiming to 
evaluate the overall concordance of TURP, a prospectively evaluated 
urological procedure. Dodwell ER et al., [13] performed a similar 
study by presenting different surgical scenarios to surgeons at their 
centre to test internal reliability after training them in using this system. 
Additionally, they conducted a survey with 48 scenarios to test external 
reliability. The Clavien-Dindo system does not account for pre-existing 
diseases that can manifest as complications [14]. Furthermore, 
different surgeons with varying techniques and learning curves can 
influence surgical outcomes. Complications related to the respiratory 
and cardiac systems may also result from anaesthetic procedures, 
requiring appropriate modifications to the system. However, it is 
reasonable to consider including intraoperative complications, as they 
ultimately impact postoperative outcomes.

Validation and standardisation of this classification for all urological 
procedures is also needed through large cohort studies. The same 

complications are graded differently in different hospitals according 
to their protocols. The type of anaesthesia affects the outcome, 
so the mode of anaesthesia administration can change the grade. 
This classification system does not take this into account. Singh 
AK et al., also pointed this out in their study on percutaneous 
nephrolithotomy [15]. A procedure may be performed under general 
anaesthesia, local anaesthesia, or regional anaesthesia, resulting in 
varying outcomes. Consequently, patients grouped under Category 
3a in one setting may find themselves placed in Category 3b at 
another hospital. The subdivision of Group-3 is based on the type of 
anaesthesia required, not the surgical procedure. The system lacks 
a mechanism to grade complications attributed to accompanying 
procedures. Overall, present study found that the CDS is a less 
arduous, time-saving, and easily applicable tool for grading 
perioperative TURP complications.

Limitation(s)
It was performed at a small centre for a single procedure. The entry 
of minor complications may not have been marked as negative 
outcomes due to incongruity in reporting. TURP is a surgery with 
a limited duration. Longer resection times are associated with 
complications such as haematuria and TUR syndrome, which were 
not studied. The type of anaesthesia was not included as a variable in 
present study. Different complications manifest as a spectrum, such 
as haematuria, which can range from mild to severe depending on 
the observer’s individual decision. Some long-term complications, 
like urethral stricture, were not included in this study, as only the 
early postoperative period was covered.

CONCLUSION(S)
The CDS demonstrated good inter-observer concordance and 
reliability in present study. However, certain modifications in the 
grading system are needed, taking into consideration the impact 
of pre-existing co-morbidities and auxiliary procedures. Large-scale 
prospective studies are recommended to further investigate these 
aspects.
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