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Can higher guy's scores predict increased complications? exploring the link with

clavien-dindo classification
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Abstract

Objective: To determine the role of guy's stone score in predicting the complications rate for percutaneous
nephrolithotomy.

Method: The descriptive study was conducted at the Sindh Institute of Urology and Transplantation, Karachi, from
August 2020 to February 2021, and comprised patients undergoing percutaneous nephrolithotomy. Data was
collected regarding demographic, preoperative, intraoperative and postoperative variables, including Guy’s stone
score and complications classified by the Clavien-Dindo system. Data was analysed with SPSS 20.

Results: Of the 118 patients, 78(66%) were males, 40(34%) were females, 71(60%) were aged >30 years and 47(40%)
were aged <30 years. There was a significant correlation between a higher Guy’s stone score grade and increased
postoperative mild complications (p<0.0001)

Conclusion: A higher Guy's stone score did not predict severe postoperative complications among percutaneous
nephrolithotomy patients.
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Introduction

Depending on regional distribution, 1% to 20% of
individuals will experience renal stone disease at some
point in their lives.! In south and southeast Asia, including
Pakistan (16%), urolithiasis is far more common due to
high temperatures and prolonged sun exposure.? It
makes for about 60% of all urological cases in Pakistan.3
Treatment for kidney stones involves a variety of
techniques, including open surgery, retrograde intra-
renal surgery (RIRS), percutaneous nephrolithotomy
(PCNL) and extracorporeal shockwave lithotripsy (ESWL).4
For large and/or difficult kidney stones, PCNL remains the
gold standard of care. For the diagnostic workup of renal
stones, a variety of imaging modalities are available, such
as non-contrast computed tomography (NCCT),
ultrasonography (USG), intravenous pyelography (IVP)
and kidney-ureter-bladder (KUB) radiography. Right now,
the most popular imaging modality is NCCT. Better
information about pelvicalyceal anatomy, stone density,
obstruction indicators, tract length, and improved stone
measures and distribution are all provided, all of which
facilitate more effective surgical planning.5-7
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Guy's stone score (GSS) system comprises four grades,
from 1 to 4. Research indicates that the rate of
complications rises as the GSS increases; GS1 = 4.8%, GS2
=9.1%, GS3 = 26.2% and GS4 = 44.4% (p<0.001).8 GSS, a
straightforward technique for classifying renal calculus
difficulty that has good inter-observer agreement and a
strong correlation with success and complication rates,
was published in 2011.9

A standardised method for reporting and grading
postoperative  problems is the Clavien-Dindo
Classification (CDC), which grades the complication as 1,
2, 3a and 3b.10 There is a need to identify the best score
that predicts the rates of complications for prone PCNL
and grade them using CDC because the incidence of
complex urological diseases, specifically renal and
ureteric stones, has been increasing in Pakistan as a result
of a confluence of genetic, environmental and lifestyle
influences.

The current study was planned to determine if a higher
GSS is correlated with higher complication rates.

Patients and Methods

The descriptive study was conducted at the Department
of Urology, Sindh Institute of Urology and Transplantation
(SIUT), Karachi, from August 13, 2020, to February 12,
2021. After approval from the institutional ethics review
committee, the sample size was calculated using a sample
WHO sample size calculator.’' The minimum required
sample size was calculated to be 72 patients, based on a
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population size of 180, a reported complication rate of
10.3%'2, a 5.5% margin of error, and a 95% confidence
interval. However, to enhance the precision and reliability
of the findings, a total of 118 patients were included in the
final analysis. The sample was raised using non-
probability, consecutive sampling technique.

Those included were PCNL patients of either gender aged
15-65 years who had radiopaque renal stones on the
preoperative NCCT scan, with stones measuring at least
2cm (1.5cm in case of the lower calyx), having several
stones with partial or total staghorn calculus. The
following conditions were excluded: coagulopathy,
pregnancy, skeletal malformation of the spinal cord, and
active urinary tract infection. Informed consent was
obtained from all those enrolled in the study.

Demographic data, including age and gender, as well as
preoperative variables, including stone side, size, GSS,
diabetes, hypertension, body mass index (BMI) and
complications that can affect the outcome, were noted
using a proforma. The GSS was calculated on the basis of
NCCT by two researchers as per operational definitions.
Intraoperative variables included operating time (from
the first prick till wound closure recorded using a
stopwatch), number of tracts, and punctured calyx were
noted by surgeon on the proforma. A 28Fr size of sheath
was used in all cases, and 2 urologists performed PCNL
having at least two years’ experience. Postoperative
variables included complication graded using CDC."
Patients were discharged on 2nd or 3rd postoperative
day, and the follow-up was done on 8th and 15th day as
per the institutional protocol. All complications with
possible interventions made for them were recorded and
graded as per the CDC on the 15th day.

Data was analysed using SPSS 20. Data was categorised
based on GSS and postoperative CDC grades.
Postoperative complications were further classified into
specific complications, including haematuria, urinary leak,
residual stones and infection. The association between
GSS and postoperative complications was assessed using
chi-square tests or Fisher's exact test. Age, gender,
diabetes mellitus, hypertension and BMI were analysed
for their relationship with postoperative complications.
Chi-square test was used for categorical comparisons.
P<0.05 was considered significant.

Results

All the 118(100%) patients enrolled completed the study.
Among them, 78(66%) were males, 40(34%) were females,
71(60%) were aged >30 years and 47(40%) were aged <30
years.
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Table-1: Comparison of postoperative complications graded according to Clevian
Dindo classification and Guy's Stone Score.

Complications Grade1 Grade2 Grade3 Grade4  p-value

Haematuria (%) 8(6.8%) 12(10.2%) 15(12.7%) 8(6.8%) 0.34
Urinary Leak (%)~ 5(4.2%) 7(59%)  9(7.6%) 6 (5.1%) 0.15
Residual Stone (%) 8(6.8%)  11(9.3%)  14(11.9%) 10 (8.5%) 0.45
Infection (%) 6(5.1%)  9(7.6%) 12(10.2%) 7(5.9%) 0.21

Table-2: Guy's Stone Score and specific postoperative complications.

Guys Stone Score Postoperative Complications

Grade1 Grade2 Grade3 Grade4  p-value
Grade 1 27(229%) 3(2.5%)  4(34%) 2(1.7%)
Grade 2 17 (14.4%)  7(5.9%) 19(16.1%) 7(5.9%) 0.0001
Grade 3 5(4.2%)  1(0.8%) 18(15.3%) 6(5.1%)
Grade 4 0(0.0%) 0(0.0%)  0(0.0%) 2(1.7%)

Table-3: Association of demographic and clinical factors with postoperative
complications.

Age Group Postoperative Complications
In Years Grade1 Grade2 Grade3a Grade3b  p-value
12-30 23(19.5%) 4(3.4%) 14(11.9%) 6(5.1%) 0.618
>30 26(22.0%) 7(5.9%)  27(22.9%) 11(9.3%)
Gender Postoperative Complications

Grade1 Grade2 Grade3a Grade3b  p-value
Male 31(263%) 7(5.9%) 31(26.3%) 9(7.6%) 0.366
Female 18(153%) 4(3.4%)  10(8.5%) 8(6.8%)

Diabetes Mellitus Postoperative complication

Grade1 Grade2  Grade3a Grade3b  p-value

Diabetic 10(8.5%) 0(0.0%)  6(5.1%) 1(0.8%) 0.232
Non-Diabetic 39(33.1%)  11(9.3%)  35(29.7%) 16 (13.6%)

Hypertension Postoperative Complications

Grade1 Grade2 Grade3a Grade3b  p-value

Hypertensive 7(59%)  3(2.5%)
Non- Hypertensive 42 (35.6%) 8 (6.8%)

13 (11.0%) 5 (4.2%) 0.237
28(23.7%) 12(10.2%)

Body Mass Index Postoperative Complications

In kg/m2 Grade1 Grade2 Grade3a Grade3b  p-value
11-24 2117.8%)  5(4.2%)  19(16.1%) 8(6.8%) 0.985
>24 28(23.7%) 6(5.1%)  22(18.6%) 9(7.6%)

Of the total, 147 specific complications noted, haematuria
43(29.3%) and residual stone 43(29.3%) were the most
common, followed by infection 34(23%) and urinary leak
27(18.4%). They were not significantly associated with
GSS grade (Table 1).
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There were 36(30.5%) patients with GSS grade 1. Of them,
CDC grade 1 complications were noted in 27(22.9%)
cases. GSS grade 2 was found in 50(42.4%) patients, with
26(22%) having either CDC grade 3a or 3b. GSS grade 3
cohort had 30(25.4%), and 24(20.3%) of these cases had
either CDC grade 3a or 3b complications. There were
2(1.7%) cases with GSS grade 4, and both of them had
CDC grade 3b complications. There was a significant
correlation between a higher GSS grade and increased
postoperative mild complications (p<0.0001) (Table 2).

Age, gender, diabetes, hypertension and BMI had no
significant correlation with complications (Table 3).

Discussion

The GSS is a reliable and straightforward tool for
evaluating the stone-free rate following PCNL and for
assessing the complexity of the procedure, as evaluated
by a study of 100 patients which concluded that the only
characteristic that could reliably and significantly predict
the stone-free percentage was GSS.9 A study comprising
166 patients® demonstrated a correlation between a
higher GSS grade and a worse rate of stone clearance, but
it did not address postoperative complications. There are
several studies813-16 that did not examine the correlation
between GSS and complications.

Based on the burden, configuration and existence of
kidney or skeletal defects, patients can be categorised
into four GSS grades, making it a straightforward,
subjective and repeatable scoring system.!7 Preoperative
nomograms are a great tool for informing patients about
the likelihood of being free of stones and the potential
problems associated with PCNL. Both GSS and Size-
Topography-Obstruction-Number of calyces-Essence
(STONE) scores have an identical level of effectiveness in
predicting the success rate of the surgery, as noted by a
study which, however, lacked evidence regarding
whether GSS predicts the complication rate or not.'8
Aminsharifi et al.’? identified a significant association that
aligns with the current findings. The current study noted
that a higher GSS grade did not exhibit a positive
correlation with more complications. In fact, there was an
inverse relationship between GSS and complications,
indicating that there were additional factors contributing
to the complications beyond just the complexity of the
stone.

The current study has limitations of a single-centre design
with a small sample size. Besides, without multivariate
analysis, the ability to extrapolate and generalise the
results is further constrained. Large-scale multi-centre
studies are essential to validate the current findings.
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Conclusion
A higher GSS grade did not predict severe postoperative
complications among patients undergoing PCNL.
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