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Predicting Surgical Outcome of Percutaneous Nephrolithotomy:

Validation of the Guy’s Stone Score and Nephrolithometric
Nomogram in Terms of Success and Complications

PCNL Sonucu ile Guy Tas Skoru ve Nomogram / PCNL Outcome with Guy Stone Score and Nomogram

Tulga Egilmez, Mehmet Resit Goren

Uroloji Klinigi, Bagkent Universitesi Adana Uygulama ve Arastirma Hastanesi, Adana, Tiirkiye

Ozet

Amag: Tek merkezden retrospektif olarak yapilan bu calismanin amaci, Guy
tas skoru ve nefrolithometrik nomogram kabiliyeti ile PCNL basarisinin 6n-
gorilmesi ve gozlemlenen komplikasyonlarin skorlama sistemleri ile deger-
lendirilmesinin validasyonunun yapilmasidir. Gereg ve Yontem: PCNL ameli-
yati uygulanan 1646 yetiskin hastanin medikal kayitlari gézden gecirilmistir.
Gerekli kriterleri saglayan 1325 hasta calismaya dahil edilmistir. istatistiksel
analiz icin gerekli olan veriler hastalarin medikal kayitlarindan elde edilmis-
tir. Bulgular: Gézlemlenen komplikasyonlarla ve basari ile anlamli korelasyo-
nunun bulundugu tek preoperatif, operatif ve postoperatif degisken tas yi-
kiidiir (p<0,05). Guy tas skoru 1 ve 2, basart ile iligkili iken, skor 3 ve 4 komp-
likasyonlarla iliskilidir (p<0,05). ASA skor 3 ve 4’iin komplikasyonlar ile iliskili
oldugu gozlenmistir (p<0,05). Ameliyat stiresi >120 dakika, staghorn tas var-
lig1, peroperatif ve postoperatif kan transflizyonu, nefrostomi kataterinin su-
resi, 2 gr/dLden fazla AHg ve postoperatif kan/idrar kiiltirinde treme olma-
st gézlemlenen komplikasyonlar ile iliskili diger degiskenlerdir (p<0,05). Nef-
rolithometrik nomogram verileri ile yapilan ROC egrisi analizi, basari esik de-
geri %80,5 ile, nomogramin sensitivitesinin %71 ve spesitivitesinin %74 ol-
dugunu gostermistir (ROC AUC=%80). Nomogramin gézlenen komplikasyon
icin daha ileri analizinde ise olasi bir komplikasyonun éngériilebilmesi icin ye-
terince giiclii iliski bulunmadigini gostermistir (ROC AUC=%67). Tartisma: Bu
calisma, nefrolithometrik nomogramin basari icin iyi bir tahmin keskinliginin
bulundugunu (AUC=0,80) ve Guy tas skorunun basari ve komplikasyonlarla
iyi kore-lasyonunun (p<0,05) bulundugunu gostermektedir ve ameliyat 6ncesi
degerlendirme-karar vermede kullanilabilecegini gostermektedir.
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Abstract

Aim: This single institution retrospective study aims to validate the ability
of Guy’s stone score and the nephrolithometric nomogram to predict the
success of PCNL and to assess the correlation of the scoring systems with
the complications encountered. Material and Method: Medical files of 1646
adult patients to whom a PCNL operation was performed were reviewed. A
total of 1325 patients fulfilled the needed criteria and were included in the
study. Study variables were recorded from the medical files for statistical
analysis. Results: Stone burden was the only pre-operative, operative and
post-operative variable that had a statistically significant correlation both
with success and also with the complications encountered (p<0.05). Guy’s
stone score grade 1 and 2 were associated with success and grade 3 and 4
were associated with complications (p<0.05). ASA score 3 and 4 were seen
to be associated with complications (p<0.05). Operation time >120 minutes,
presence of a staghorn stone, intra- and post-operative blood transfusion,
duration of the nephrostomy catheter, AHg more than 2 gr/dl and and posi-
tive post-operative urine/blood culture were the other associated variables
related to the complications encountered (p<0.05). ROC curve analysis per-
formed to the nephrolithometric nomogram data showed that with a cut
of value of 80.5% for success, the nomogram has a sensitivity of 71% and
specificity of 74% (ROC AUC= 80%). The nomogram was further analyzed
for an association between the complications encountered and showed that
the association is not strong enough to predict a possible complication (ROC
AUC= 67%). Discussion: This study shows that the nephrolithometric nomo-
gram has a good predictive accuracy for success (AUC= 0.80) and the Guys’s
stone score has a good correlation both with success and with complications
(p< 0.05) and can be used for pre-operative counseling and decision making.
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Introduction

Percutaneous nephrolithotomy (PCNL) was first described in
1976 and since then, efforts have been made to make the pro-
cedure safer and more effective [1]. Today, PCNL plays an in-
tegral role in managing renal stone disease and morbidity and
mortality of the disease and also of the treatment itself, has
been dramatically reduced. On the other hand, although accept-
ed as minimally invasive, it is an operation which still poses a
significant risk of complications. Clavien system has been modi-
fied to grade these complications [2, 3] (Table 1).

Table 1. Modified Clavien classification system.

Grade Description

Grade | Any deviation from the normal post-operative course without
the need for pharmacological treatment or surgical, endoscopic
and radiological interventions (allowed therapeutic regimens are
antiemetics, antipyretics, analgesics, diuretics, electrolytes and
physiotherapy).

Grade Il Requiring pharmacological treatment with drugs other than such
allowed for grade | complications.

Grade llla Requiring surgical, endoscopic or radiological interventions not
under general anesthesia.

Grade lllb  Requiring surgical, endoscopic or radiological interventions under
general anesthesia.

Grade IVa  Life-threatening complication requiring Intensive Care Unit man-
agement (single organ dysfunction).

Grade IVb  Life-threatening complication requiring Intensive Care Unit man-
agement (multiple organ dysfunction).

Grade V Death of a patient.

With numerous previous studies, pre- and peri-operative fac-
tors such as stone size and configuration, percutaneous access
number and location, entry performed by radiologist or urolo-
gist, presence of hydronephrosis have been investigated as
predictors of success rates and complications [4-10]. Attempts
to identify the associated variables showed variations among
the results which has made it difficult to classify the patients
so that the stone free rate (SFR) or complications can be pre-
dicted. Aiming for a quick, simple and reproducible method for
the prediction of the outcomes of PCNL, the ‘Guy’s stone score’
has been proposed by Thomas et al [11]. They have found that
the score correlates with stone free rates but not with compli-
cations. The grading system mainly takes into consideration the
number of stones, stone location and whether the renal anato-
my is simple or abnormal. In this scoring system, calyceal diver-
ticulum stones, staghorn stones and any stone in a patient with
a spina bifida or spinal injury are the special circumstances that
effect the grading of the stone (Table 2). The score is based not

Table 2. Guy’s stone score

Grade | A solitary stone in the mid/lower pole with simple anatomy or A
solitary stone in the pelvis with simple anatomy

Grade Il A solitary stone in the upper pole with simple anatomy or Multiple
stones in a patient with simple anatomy or Any solitary stone in a
patient with abnormal anatomy

Grade Il Multiple stones in a patient with abnormal anatomy or Stones in a
calyceal diverticulum or Partial staghorn calculus

Grade IV Staghorn calculus or Any stone in a patient with spina bifida or

spinal injury

just on the stones targeted for treatment in the particular pro-
cedure but on all of the stones and abnormal anatomy defines

an abnormal renal anatomy, an abnormal collecting system or a
patient with an ileal conduit (i.e. cases where the operating sur-
geon believes access may be difficult). The authors have con-
cluded that the Guy’s stone score can accurately predict the SFR
status and have stated that the insignificant correlation with
complications may have resulted due to the small patient group
of their study in which 100 patients were included.

On the other hand, Smith et al have recently developed a ‘neph-
rolithometric nomogram'’ in order to predict the treatment suc-
cess in PCNL in which they have used preclinical data and radio-
logical information as the variables of the nomogram (Figure 1).
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Figure 1. The nephrometric nomogram. (Sx, pyelolithotomy. MM, multiple stone
treatment modalities. U, ureterorenoscopy. P, PCNL. S, shock wave lithotripsy)

The results of this ‘The clinical research office of the Endouro-
logical Society (CROES)’ study showed that stone burden is the
best predictor of SFR and case volume, prior stone treatment,
presence of staghorn stone, stone location and stone count
were the other associated factors [12]. Using these variables
a nephrolithometric nomogram was developed which gives an
estimated success rate in a range of 30-90% and was found to
have a predictive accuracy.

This single institution retrospective study aims to validate the
ability of Guy’s stone score and the nephrolithometric nomo-
gram to predict the success of PCNL and to assess the correla-
tion of the scoring systems with the complications encountered.

Material and Method

Medical files of 1646 adult patients to whom a PCNL operation
was performed between 8/2002 and 5/2012 were reviewed.
Exclusion criteria included non-opaque stones, patients with a
stent, nephrostomy tube or indwelling catheter, patients with
active UTI, operations in which the percutaneous access was
made pre-operatively by a radiologist, contralateral renal or
ureteric stone disease, second look PCNL and same session bi-
lateral PCNL operations.

Data recorded from the medical files included: age, gender, stone
size (burden), stone location, presence of hydronephrosis, other
concomitant disease, previous shock wave lithotripsy or renal
surgery history, American Society of Anesthesiologists (ASA)
score, subcostal or intercostal entry, number of access tracts
made during the operation, dilatation type (Amplatz dilators/
balloon dilatation), operation time, blood transfusion, complica-
tions, residual stone status, pre-operative and post-operative
hemoglobin (Hb), post-operative renal and blood culture results.
The kidney stones were diagnosed by intravenous pyelography
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and/or computerized tomography (CT). Stones were classified
according to the Guy’s stone score (Table 2). For the nephrolito-
metric nomogram, stone burden was calculated as the surface
area calculated according to the EUA guidelines using the two
greatest vertical and horizontal dimensional measures seen on
a plain x-ray of the kidney-ureter-bladder (KUB) [13]. In patients
without a KUB or intravenous pyelography but with a CT scan,
the size of stones were calculated by the same way but by the
dimensions obtained from the topogram of the non-contrast
computed tomography images. Stones filling the renal pelvis
and all of the calyces were defined as staghorn calculi and the
area of each stone part located in the calyces and the pelvis
was calculated separately and then added [13].

Operation time was derived from the anesthesia chart and de-
fined as the time elapsed in minutes from the induction of anes-
thesia until the insertion of nephrostomy catheter. The patients
were grouped into 4 groups (30-60 min, 61-90 min, 91-120 min,
and >120 min). The difference of hemoglobin (AHb) was calcu-
lated by subtracting the hemoglobin value after surgery from
the value obtained within a week before surgery. The patients
were grouped into 5 groups (0-0.5, 0.6-1, 1.1-1.5, 1.6-2 and >2
gr/dl). Each surgeon’s annual case volume was counted for each
year and the previous year value was used when calculating the
nephrolithometric nomogram case/volume score. Nephrolitho-
metric nomogram scores exceeding the upper limit of the no-
mogram (90%) were recorded as 90% for statistical analysis.
The patients were evaluated using a KUB performed on the
morning after the procedure and a CT performed 1 month
after the operation for the follow-up. Postoperative outcome
was evaluated by this post-operative CT and patients lacking
it were also excluded from the study. The residual stone status
was evaluated in three categories; stone free (SF), clinically in-
significant residual fragments (CIRF, residual fragments smaller
than 4 mm) and clinically significant residual fragments (CSRF,
residual fragments larger than 4 mm). Success rate was defined
as the sum of SF and CIRF.

The type of complication encountered was noted and then clas-
sified according to the modified Clavien System [1]. For any
patient, only the complication of highest grade was analyzed.
According to the elective endoscopic operation preparation pro-
tocol of our clinic, all patients included in the study had a pre-
operative urine culture and were treated pre-operatively accord-
ing to the antibiotic sensitivity tests. More than 105 organisms
per milliliter detected on a urine culture was used to define an
infection and the operations were performed only after achiev-
ing a negative urine culture. Again, according to the protocol, all
patients received peri-operative prophylactic antibiotic treat-
ment before surgery on arrival at the operation theatre with an
intravenous administration of 1 g Cephazolin, a first-generation
cephalosporin antibiotic and the antibiotic treatment was con-
tinued post-operatively with intravenous Ciprofloxacin 200 mg,
bid, during the first post-operative day (POD). If post-operative
fever >38°C was encountered, urine cultures from the nephros-
tomy catheter and two blood cultures were obtained and the
intravenous antibiotic treatment was continued. The treatment
was later changed according to the antibiotic sensitivity of the
cultures. Otherwise, in the case of an uneventful post-operative
period, this treatment was continued with per os Ciprofloxacin

twice a day for 5 days starting from the post-operative day 2.
Patients with known drug allergies, patients under age 18 or
with renal insufficiency are exceptions for the above-mentioned
peri-operative and post-operative antibiotic treatments and for
the standardization of the treatment, these patients were not
included in the study.

Patients that did not have medical data of the above mentioned
study variables were excluded from the study. A total of 1325
patients fulfilled the needed criteria and were included in the
study.

Operations: All of the operations were performed in a single
center under general anesthesia. After ureteral catheter inser-
tion in the lithotomy position, the patients were tilted to prone
position. The pyelocalyceal system was approached with the
insertion of an 18-gauge Chiba needle under fluoroscopic guid-
ance. Tract dilation was achieved either via Amplatz or a high
pressure balloon dilator NephroMaxTM (Boston scientific) after
placement of a safety guide-wire in place. At the end of the di-
lation, a 30F renal sheath (Microvasive, Natick, Massachusetts)
was placed and rigid nephroscopy was performed. A pneumatic
lithotripter was used for stone fragmentation. The stone frag-
ments were mechanically extracted and a nephrostomy catheter
(14-20F) was placed at the end of the operation. The nephros-
tomy catheter was withdrawn following an antegrade pyelog-
raphy which was performed after the gross hematuria cleared.
Statistical analysis: Statistical analysis of data was performed
with Statistical Package for Social Sciences (SPSS) 15.0 for
Windows and in addition to descriptive statistical methods
(mean, standard deviation), Chi-square and Mann-Whitney tests
were used for qualitative and numerical data, as appropriate. P
values <0.05 were considered to be statistically significant. For
the nephrolithometric nomogram validation, ROC curve analysis
was performed to estimate the cut of values, sensitivity, speci-
ficity and area under the ROC curve (ROC AUC) values for evalu-
ation of success and the complications encountered.

Results

Table 3 shows the demographic and clinical characteristics of
the patients and stones. The mean age of the 1325 patients
was 46.3+14.7 (range 18-86). Stone burden was the only pre-
operative, operative and post-operative variable that had a
statistically significant correlation both with success and also
with the complications encountered (p<0.05). Guy’s stone score
grade 1 and 2 were associated with success and grade 3 and
4 were associated with complications. The associations were
statistically significant (p<0.05). Although neither presence of
diabetes mellitus nor cardiovascular disease had a statistically
significant association between success and complications, ASA
score 3 and 4 were seen to be associated with complications
(p<0.05). Operation time >120 minutes, presence of a staghorn
stone, intra- and post-operative blood transfusion, duration of
the nephrostomy catheter, AHb more than 2 gr/dl and and posi-
tive post-operative urine/blood culture were the other associat-
ed variables related to the complications encountered (p<0.05).
Presence and the degree of hydronephrosis had no statistical
significant correlation with success or complications. The pro-
cedural information of the series is summarized in Table 4 and
the post-operative data and outcomes are given in Table 5. The
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Table 3. Pre-operative clinical data of the patients

Table 5. Post-operative data of the patients

Variable Value P value P value Variable Value P value P value
(success) (complications) (success)  (complications)
Gender (n/%) Duration of nephrostomy catheter
Male 782/59% 0.61 0.81 (days)
Female 543/41% 0.59 0.62 Mean + SD 22+1.11 0.53 P<0.05
Patient age (years) Range 1-14
;/lean +5D ;12._3821 47 0.78 0.59 AHg (g/d)
oricr e (/) Mean + SD -2.6£1.06
rior treatment (n/% 0-0.5 gr/dl (n/%) 105/8% 025 015
Surgery 225/17% 0.09 0.07 0.6-1 gr/dl (n/%) 451/34% 051 017
SWL 252/19% 0.11 038 o8 o o ‘ ’
PCNL 93/7% 013 047 1.1-1.5 gr/dl (n/%) 146/11%  0.19 035
Main comorbidities (n/%) : : 1.6-2 gr/dl (n/%) 305/23%  0.10 0.11
0 0 0y
Diabetes Mellitus 239/18% 0.20 0.58 > 2 gr/dl (n/%) 318/24% 0.21 P<0.05
Cardiovascular disease 345/26% 0.26 0.81 Post-operative
Stone burden (mm2/renal unit) positive urine/blood culture 66/5% 0.24 P<0.05
Mean + SD 4333+272.4  P<0.05 P<0.05 (n/%)
Hderﬁnephr05|s (n/%) 119/9% Complication (n/%) 325/24%
M'_ld o 3/29‘;/ 8'62 8-;” Clavian 1 93/7 % 033 ;
e . ot 47 67 Clavian 2 146/11% 022 -
. oI erat‘e— evere 689/52% 0.48 0.42 Clavian 3a 40/3% 053 R
t°;e °|Cat'|°r,‘ ao8/500 Clavian 3b 40/3% 031 ;
enal pelvis 8/32% 0.13 0.52 Clavian 4a 3/<1% 013 R
Lower pole calyceal 234/18% 0.32 0.23 Clavian 4b
Middle pole calyceal 46/4% 0.36 024 avian : ) )
P v : : Clavian 5 3/<1% 0.12 -
Upper pole calyceal 72/5% 0.17 0.11
Stones in multiple calyces 321/24% 0.12 0.12 Post-operative blood transfusion 40 (3%) 0.26 <0.05
Staghorn calculus 209/17% 0.10 P<0.05 (n/%)
Guy’s stone score 0 Residual stone status (n/%)
Grade 1 4 1/310/0 P<0.05 0.46 SF 041/71% - 034
Grade 2 371 /280/0 P<0.05 038 CIRF 119/9% . 023
Grade 3 331/25% 0.18 P<0.05 CSRF 265/20% _ 028
Grade 4 212/16% 0.07 P<0.05
ASA score (n/%)
1 321/24% 0.33 0.60 Success rate (SF+CIRF) (%) 80% - 0.22
2 839/63% 021 0.15
3 162/12% 0.75 P<0.05 curve analysis showed that the association is not strong. With a
4 3/<1% 0.46 P<0.05 . I e
78.5% cut of value, it has a 65% sensitivity and 69% specificity
(ROC AUC= 67%) to predict a possible complication.
Table 4. Operative data of the patients The overall complication rate of this study was 24% and most
Variable Value Pvalue  Pvalue of the complications encountered were Clavian grade 1 and 2.
(success)  (complications) Clavian 3a, 3b, 4a, 4b and 5 were seen in 8% (3%, 3%, 1% and
Operation time (min) 1%, respectively). One of the three patients who died (Clavian
Mean + SD 78,7+41,6 . .
an * 5) had a staghorn stone disease and an ASA score 4 (renal fail-
Range 30-240
30-60 min (/%) 305/23% 029 022 ure, diabetes mellitus and hypertension). The operation time
60-90 min (n/%) 384/29%  0.21 051 : :
was 140 min. and was stone free at the end of the operation.
90-120 min (n/%) 490/37% 0.7 0.11 P
>120 min (n/%) 146/11% 0,15 P<0.05 The operation was uneventful and was performed through lower
Number of percutaneous tracts and middle calyx entries. But massive bleeding occurred after
(n/%) the renal sheath was removed and was treated with emboliza-
1 941/71%  0.16 021 . .
> 331/25% 033 035 tion of the bleeding lower pole accessory artery. The other two
3 53/4% 0.12 025 patients also had large stones, operation times > 120 min. and
Percutaneous access (n/%) Hb loss more than 2 gr/dl. But embolization was not performed
Subcostal 1206/91%  0.91 0.68 . . .
Intercostal 119/9% 075 042 and these patients were followed with blood transfusions. In
Dilation (n/%) all of the three patients, bleeding stopped but persistent fe-
Nephromax 888/67% 032 0.39 ver was encountered in the post-operative period. They had all
Amplatz 437/33% 0.31 028 P I
four of the systemic inflammatory response syndrome criteria
Intra-operative blood transfusion 53 (4%) 0.17 P<0.05

(n/%)

total success rate of the patients was 85% in which 71% was
stone free and 14% was with CIRF.

ROC curve analysis performed to the nephrolithometric nomo-
gram data showed that with a cut of value of 80.5% for suc-
cess, the nomogram has a sensitivity of 71% and specificity of
74% (ROC AUC= 80%). Although the nomogram was not de-
signed to give an estimation of the possibility of a complica-
tion, the success rates of the nomogram were further analyzed
for an association between the complications encountered. ROC

(body temperature lower than 36°C or higher than 38°C, heart
rate greater than 90 beats/min, respiratory rate greater than
20 breaths/min or PaCO2 less than 32 mmHg, white blood cell
count greater than 12x109/L or less than 4x109/L, or >10% im-
mature forms) but the nephrostomy and blood cultures showed
no microorganism growth. Their conditions deteriorated in spite
of the administered broad spectrum antibiotics and medical
treatment. Eventually multiple organ failure (MOF) developed
leading to death. Table 6 shows the complications and the com-
plication rates encountered.
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Table 6. The complications encountered and the complication rates

Clavian Grade Complication Patients (n/%)

1 93/7%
Persistant fever 61
Persistant pain 17
Transient increase in creatinin >10% 13
Pulmonary oedema 2

2 146/11%
Blood transfusion (intra and post operative) 93
Infection requiring additional antibiotics 39
Nephrostomy site leakage 11
Pulmonary embolism 2
lleus 1

3a 40/3%
Ureteral stent insertion 22
Peri-renal abscess 7
Clot retention 6
Arteriovenous fistula 2
Pneumothorax/ hydrothorax 3

3b 40/3%
Ureteroscopy for residual fragmants 39
Colon perforation 1

4a 3/<1%
Pulmonary embolism 2
Myocardial infarction 1

4b - -

5 Death 3/<1%

Discussion

Both success rate and complication rate is important for deter-
mination of the surgical outcome of PCNL. Success rates can be
easily assessed with a generally used < 4 mm cut off point to
define CIRF and the sum of CIRF and stone free rates to define
success rate. But complication rate determination shows vari-
ability among institutions which hampers comparison of out-
come data between institutions and also in the same institution
within time. Due to the variations among the reported compli-
cations which is mainly caused by classification of the complica-
tions as minor or major and with the need of a uniform grading
system, the ‘Clavien classification system’ has been adopted
and modified for the use in urology [3]. Tefekli et al. [14] were
the first to report their peri-operative complications of PCNL
using this system. They have also redesigned the complications
of some of the previously reported large series in which the
complications were categorized as minor and major and found
that minor complications corresponded to grade 1 and 2, while
major complications to grade = 3 [15, 16]. They have concluded
that the system is useful for grading the complications but still
needs minor modifications especially concerning auxiliary pro-
cedures.

Especially Clavian 1 and 2 complications have differences be-
tween institutions due to different antibiotic protocols. In an
institution where antibiotics are administered post-operatively
as a routine treatment, this antibiotic treatment is not accepted
as a deviation from the normal pharmacological treatment. But
in another institution where no post-operative antibiotics are
routinely used, the same antibiotic treatment is graded as Cla-
vian 1. Again, in an institution where radiological interventions
are regularly and successfully performed, a complication might
be treated by interventional radiology and general anesthesia
might not be needed (Clavian 3a). But in another institution,
the same complication may have to be treated by surgery under
general anesthesia (Clavian 3b).

But even with these and other weak points of the system, it
seems to be the best classification system available up to date
and was also used in this study. Complications were seen in
24% of the patients and most of them were low grade (smaller
than Clavian 3a) and Clavian 3a and higher complications were
seen in 8% of the patients. Post-operative antibiotics were used
routinely in the patient group of this study which may explain
why Clavian 1 complications were encountered less than Cla-
vian 2 complications (7% and 11%, respectively). On the other
hand, the retrospective nature of the study may have limited the
ability to capture some of the Clavian grade 1 complications.
Most of the variables of the nephrolithometric nomogram
are also present in the Guy’s stone score. Stone count is clas-
sified as solitary or multiple in both. Stone location and pres-
ence of staghorn stone are also similar variables. Guy’s stone
score classifies the patients into simple and abnormal anatomy
groups. But on the other hand, renal anatomy is not included as
a variable in the nephrolithometric nomogram. Instead, previous
stone treatment, stone burden and case volume/year are the
additional variables that differ from the Guy’s stone score. The
nomogram takes into account stone burden and also the stone
number (single vs. multiple) while the Guy’s stone score uses
solitary, multiple, partial staghorn and staghorn to describe the
stone burden. The nephrolithometric nomogram aims to give an
estimation of the success rate as a percentage and the Guy’s
score aims to grade the complexity so that success can be pre-
dicted.

Thomas et al have found that the Guy’s stone score can accu-
rately predict the SFR after PCNL [11]. In their study which they
have described the development and validation of the scoring
system, they have found that as the grade increases, the suc-
cess decreases. Grade 1 stones had an 81%, grade 2: 72.4%
grade 3: 35% and grade 4: 29% stone free rates. The overall
success rate was 62% and complications were seen in 52% of
the patients with most of them Clavian grade 1 (30%). No sta-
tistically significant correlation was found between the score
and the occurring complications which the authors stated that
this might have resulted due to the small sample size.

In this study, the overall success rate was 85% and Guy’s stone
score 1 and 2 showed a statistically significant correlation with
success. Complication rate was 24% and Guy’s stone scores 3
and 4 had statistically significant correlations with the compli-
cations. It was seen that as the score increases, the success
rates decreases and the possibility of a complication to be en-
countered increases (Table 7).

Table 7. Patient distribution and success rates according to the Guy’s Stone
score

Guy’s stone score Patients (n/%) Success rate (n/%)

1 411/31% 376/91%
2 371/28% 331/89%
3 331/25% 234/71%
4 212/16% 119/56%

In the study of Smith et al. by which they have developed the
nephrolithometric nomogram, stone burden was the best pre-
dictor of the stone-free rate. Other factors associated with the
stone-free rate were case volume, prior stone treatment, stag-
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horn stone, stone location and stone count. They have reported
that the nephrolithometric nomogram has a predictive accuracy
for success (AUC 0.76).

In this study when a cut of value of 80.5% for success is taken,
the predictive accuracy for success has been found to be 80%.
The nomogram has a sensitivity of 71% and specificity of 74%.
Keeping in mind that the nomogram was not designed to pre-
dict complications, when the nomogram was further analysed
for an association between the complications encountered, the
ROC curve analysis showed that the association was not strong.
With a 78.5% cut of value, it has a 65% sensitivity and 69%
specificity (ROC AUC= 67%) to predict a possible complication.
In this study, the total complication rate and also the severity of
the complications are similar with the complications reported
by Tefekli et al. [14] which was also a retrospective study. In
their study, Clavian grade 1 complications were also seen less
than grade 2 complications (4% vs. 16.3%, respectively). But in
a prospective study of de la Rosetta et al, grade 1 complica-
tions were reported higher (11.1%) than grade 2 complications
(5.3%) which supports the drawback of a retrospective study
in means of the limited ability to identify some of the grade 1
complications [2].

Conclusion

A quick, simple and reproducible method which has a good cor-
relation with the SFR and the complication rates of PCNL will
improve accuracy of the preoperative counseling of the patient.
This study shows that the nephrolithometric nomogram has
a good predictive accuracy for success (AUC= 0.80) and the
Guys’s stone score has a good correlation both with success and
with complications (p< 0.05) and can be used for pre-operative
counseling and decision making.
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