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Trombosit-Lenfosit Orani ve Notrofil-Lenfosit Orani Bébrek Tasinin Sertligini Ongériir mii?

Ama¢: Hounsfield Gnitesi (HU), tas olusumunu degerlendirmek icin en yaygin deger ve ayni zamanda yonetim basarisi icin ongoriici bir faktordir. Bu
calismada, sistemik inflamatuar yanit belirtecleri kullanarak tasin sertligini tahmin etmeyi amacladik.

Gereg ve Yontem: 2015 ve 2020 yillan arasinda konvansiyonel perkiitan nefrolitotomi uygulanan 192 hastaya (61 kadin ve 131 erkek) ait veri retrospektif
olarak gozden gecirildi. Malignite, preoperatif idrar kiiltiiri pozitif olan hastalar calisma disi birakildi. Hastalarin notrofil lenfosit orani (NLR), trombosit
lenfosit orani (PLR) ve NCCT’den elde edilen bobrek tasi Hounsfield Unitesi (HU) verilere kaydedildi.

Bulgular: Ortalama yas 47,2 + 14,11 (11-82) yildi. Hastalarin taslarinin ortalama HU degeri 1135,47 + 362,19 (348-2096) olarak bulundu. Taslarin yeri
pelvis (n: 64, %33,3), tek kaliks (n: 14, %7,2), iki kaliks (n: 93, %48,4) ve staghorn (n: 21, %10,9) olarak gruplandi. Alt grup analizinde tas lokalizasyonuna
gore, pelvis ve staghorn taslar icin HU ve NLR arasinda pozitif bir korelasyon bulundu. Bu korelasyonlar arasinda sadece pelvis tas grubunda HU ve NLR
arasindaki pozitif korelasyon istatistiksel olarak anlamliydi (r=0.318, p=0.03). HU i¢in 1000’in altinda bir kesme degeri varsayildiginda ise, NLR ve HU
arasinda anlamli bir korelasyon yoktu (r=0.266, p=0.171). Bununla birlikte, HU 1000'in tizerinde, NLR ve HU arasinda anlamli bir pozitif korelasyon
vardir (r=0.145, p=0.045).

Sonug: Bu calisma, NLR'nin uygun tedaviyi secmek icin bir biyobelirtec olarak kullanabilecegini ve HU degerini tahmin ederek bobrek tasinin sertligini
tahmin etmeye yardimci olabilecegini gosterdi.

Anahtar Kelimeler: Bobrek Tasi, Hounsfield Unitesi, Urolitiyazis, Nétrofil

Do Platelet to Lymphocyte Ratio and Neutrophil to Lymphocyte Ratio Predict the Hardness of Kidney Stone

Objective: The Hounsfield unit (HU) is the most common value to assess the stone formation and a predictive factor for the management success. In this
study, it was aimed to investigate the prediction of the hardness of the stone using systemic inflammatory response markers.

Methods: 192 patients (61 female and 131 male) patients who underwent conventional percutaneous nephrolithotomy (PCNL) between 2015 and 2020
were reviewed retrospectively. Patients with malignancy and history of preoperative urinary tract infection were excluded from this study. Patients’
neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR) and HU of the kidney Stone, which was obtained from NCCT, were recorded
to data.

Results: The mean age was 47.2 + 14.11 (11-82) years. The average HU value of the patients’ stones was 1135.47 & 362.19 (348-2096). The location of the
stones was grouped as pelvis (n:64, 33.3%), single calyx (n:14, 7.2%), two calyces (n:93, 48.4%) and staghorn (n:21, 10.9%). In subgroup analysis, when
divided by stone location, a negative correlation was found between the HU and N/L ratio in the single calyceal stone group, and a positive correlation
was found between the HU and N/L ratio for pelvis and staghorn stones. Among these correlations, only the positive correlation between the HU and
N/L ratio in the pelvic stone group was statistically significant (r=0.318, p=0.03). Assuming an arbitrary cut-off value for HU below 1000, there was no
significant correlation between NLR and HU (r=0.266, p=0.171). However, HU above 1000, there was a significant positive correlation between NLR and
HU (r=0.145, p=0.045).

Conclusion: The findings suggest that NLR could be used as a hiomarker to choose appropriate management and be helpful to anticipate the hardness of
kidney stones by predicting the HU value.
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INTRODUCTION

Kidney stones are among the most common urological
diseases, with an incidence of 5% to 10% (1). The ideal treat-
ment of renal stone must achieve stone-free status with lower
morbidities (2). The success of treatments depends on opera-
tion type, operation time, the number of sessions, stone size
and stone composition (3). The stones which are containing
calcium are the hardest to fragment, and the Hounsfield unit
(HU) value of stones obtained from non-contrast computed
tomography (NCCT) can predict stone hardness and compo-
sition (4,5). The average HU was useful for predicting stone
composition, but peak HU was not found convincing. Al-
though some molecular markers have been investigated in
urine and serum, an ideal feature to aid treatment selection
has not been found (6).

As in many diseases, it is thought that there is a relation-
ship between stone formation and the inflammatory process.
An early study showed that Calcium oxalate induced IL1X
secretion and activated NLRP3 (7). There is a change in the
proportion of blood cells formed due to the systemic inflam-
matory response in some diseases and cancers. In the pres-
ence of systemic inflammatory response, blood cell markers
whose distribution varies are neutrophil to lymphocyte ratio
(NLR), derived neutrophil to lymphocyte ratio (dNL), platelet
to lymphocyte ratio (PLR), and lymphocyte to monocyte ratio
(LM) (8,9). Although these markers are used in the diagnosis
and follow-up of many diseases and to predict their progno-
sis, to our knowledge, there is no study on these biomarkers’
behavior in kidney stone patients (9).

In this study, we aimed to estimate the stone’s hardness
by comparing systemic inflammatory response markers with
HU.

MATERIALS AND METHODS

In this retrospective study, the data of patients who un-
derwent conventional percutaneous nephrolithotomy (PCNL)
between 2015 and 2020 were reviewed retrospectively. In this
study, 192 patients (61 female and 131 male) were included.

The inclusion criteria were determined as conventional
PCNL made, no malignancy or chronic inflammatory disease
history, no perioperative mortality, no preoperative and post-
operative fever, no preoperative infection treatment, nega-
tive preoperative urine culture, no hydronephrosis, avail-
able preoperative blood parameters, available preoperative
non-contrast computed tomography (NCCT).

Patients’ neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio (PLR), and Hounsfield Unit (HU) of the kid-
ney stone, which was obtained from NCCT, were recorded to
data. The correlation between the HU and blood parameters
was evaluated in all patients. Besides, the patients were di-

vided into the single calyx, two calyces, pelvis, and staghorn
groups according to the stone’s location, and the correla-
tion between the HU and blood parameters was examined
in these groups. The arbitrary cut-off of HU was 1000, which
was described in the literature (5). Data were split into two
groups, group 1: HU of renal stone <1000 and group 2: HU of
renal stone >1000.

The study protocol was implemented in accordance with
the Declaration of Helsinki. Local ethics committee approved
this study (2020-20). Written informed consent was obtained
from all patients that patient data will be used for scientific
purposes.
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Figure 1. Positive correlation between HU and NLR for pelvis and
staghorn stones

Statistical Analysis

Statistical Package 23.0 (Social SPSS Statistics; New York,
USA) was used for statistical analysis. The distribution was
examined by the Shapiro Wilk test and Q-Q plots. For contin-
uous variables were expressed as mean and standard devia-
tion. Data for categorical variables were expressed as percent-
age and frequency. The mean values were compared using an
analysis of variance (ANOVA). In the case of categorical data,
the comparison was made using the chi-squared test. Spear-
man test was used for correlation. Statistical significance level
was accepted as p <0.05.

RESULTS

The mean age of 192 patients participating in this study
was 47.2 + 14.11 years. The male patient number was 131
(68.2%), and the female patient number was 61 (31.8%). The
locations of the stones were grouped as pelvis (n:64, 33.3%),
single calyx (n:14, 7.2%), two calyces (n:93, 48.4%) and stag-
horn (n:21, 10.9%). The stone size was larger in two calyces
and staghorn than the other (p<0.001). The average HU of
the stones was similar in all calyx groups (p=0.463). The
mean NLR of the patients was 2.25 £ 1.29 (0.93-11.89), and
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Table 1. Comparison parameters of different calix stones

Stone location
. . p-value
Renal pelvis Single calyx Two calyces Staghorn
Operation 51.99+18.54 61.90+24.26 70.06+30.12 117.24+36.78 <0.001
time (min.)
Fluoroscopy 3.35+2.00 3382250 3772227 4572267 0.105
time (min.)
Stone size 401.62+389.74 322.74+181.92 639.56+352.54 1443.52+772.73 <0.001
HU 11071032745 1059.19+366.79 1180.70+£365.55 1137.83+450.96 0.463
Neutrophil 5137.68+1861.14 4842.86+1709.26 4553.57+1505.85 5727.59+2260.04 0.012
Lymphocyte 2555.07+778.11 2304.76+790.24 2354.76+670.44 2227.59+682.90 0.145
Platelet 265275+70691 26038167518 256405+100649 26141469987 0.936
NLR 2.20+1.26 2.23+0.85 2.00+0.88 2.91+2.10 0.015
NLR 115.55+66.48 123.41+48.58 115.54+48.70 12731+51.92 0.738
*All data were expressed as mean=SD.
HU: Hounsfield unit, NLR: Neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio

the mean PLR was 117.73 + 56.33 (Table 1). The neutrophil
and NLR was significantly higher in staghorn stones when
compared to the other calyces (p=0.012, and p=0.015, re-
spectively)

Table 2. Correlation between HU, N/L and P/L ratio in

different calyx

Stone Location HU r p-value

Renal pelvis NLR 0.318* 0.08*
PLR -0.02 0.86

Sing]e (a|yx NLR '0,363 0.10
PLR -0,455* 0.03*

Two calyces NLR -0,012 0.91
PLR -0,186 0.09

Staghorn NLR 0,266 0.16
PLR 0,292 0.12

* Correlation is significant at the 0.05 level.

NLR: Neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio.

Spearman correlation test was used to investigate the
relationship between HU and NLR, but there was no exact
correlation between the two parameters. However, when the

correlation was investigated in subgroups divided by stone
location, a negative correlation was found between HU and
NLR in the single calyceal stone group. A positive correla-
tion was found between HU and NLR for pelvis and staghorn
stones (r=0.318, p=0.008, and r=0.266, p=0.163, respective-
ly) (Figure 1). There was a statistically significant correlation
between NLR and pelvis stone. When the ratio of HU and PLR
was examined, there was also a negative correlation in one
calyx and was statistically significant (r =-0.455, p=0.038)
(Table 2). Assuming an arbitrary cut-off value for HU below
1000, there was no significant correlation between NLR and
HU (p=0.171). However, for HU above 1000, there was a sig-
nificant positive correlation between NLR and HU (r=0.145,
p=0.045) (Table 3).

Nephrolithiasis is a common disease that recurrence rates
are up to 50% within the first five years (8). Stone clearance
is the key factor for preventing recurrence. It is essential to
determine the stone composition and the hardness of the
stone before the management chooses an effective treatment
method. This study demonstrated that inflammation param-
eters could be useful to predict the HU unit of the kidney
stone. To our knowledge, this is the second study investigat-
ing the role of inflammation parameters to determine the HU
unit in patients with a kidney stone.

Predicting stone parameters, including size, density and
composition, is crucial to prevent inappropriate or excessive
treatments and investigate the most effective treatment. This
study showed that the elevation of the NLR ratio increases
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the value of HU in staghorn and pelvis stones. In this case, a
surgical treatment option instead of ESWL due to failure, will
reduce cost. A novel study has investigated the association
between NLR with infectious complications, such as sepsis
and systemic inflammatory response syndrome (SIRS), after
surgery (9). Additional, NLR and PLR are predictive factors to
determine stone impaction and spontaneous stone passage
for ureteral stone disease (10). All these results are thought
to be related to hydronephrosis. Similar to these results, we
think that our positive correlation is also related to the hydro-
nephrosis that pelvis and staghorn stones commonly cause.
Besides, the larger stones contain more bacteria. Staghorn
stones are mostly struvite stones, i.e., infection stones. It has
been found that more infection complications develop after
PCNL after the infection stone (11). In the study conducted
by Sen et al., infection complications developed more in pa-
tients with a stone composition of struvite and they found
that the NLR cut-off value of 2.5 to be a statistically significant
predictor for sepsis (12). Similar to the literature, in this study,
it was found that NLR was higher in patients with staghorn
stones than in patients with other calyceal stones. Published
literature recommended that NLR be used as a marker of
infection and predict disease severity in patients with sepsis
(13). Additionally, pro-inflammatory cytokines, including IL1,
IL2,1L6,1L7,IL 8, IL12, increased by NLR (14,15). Increased
NLR seems to be a good indicator of immunity, and also, NLR
is thought to represent the underlying inflammatory process
accurately (16). We suggest that it is significant to suggest less
invasive surgery in patients with high NLR due to reducing
postoperative complications.

Table 3. Correlation between blood parameters and

HU in different HU groups.

HU <1000 HU >1000

p-value p-value
Neutrophil 0.144 0.554
Lymphocyte 0.843 0.045*
Platelet 0.343 0.097
NLR 0.17 0.048*
PLR 0.871 0.872
* Correlation is significant at the 0.05 level.
HU: Hounsfield unit, NLR: Neutrophil lymphocyte ratio, PLR: platelet
lymphocyte ratio

Some metabolic and radiographic tests are used to esti-
mate chemical structure before the kidney stones’ treatment
selection. Thus, molecular concentration measurements,
such as urinary sodium, calcium, oxalate and uric acid, may
provide a suggestion for stone composition (6). With the help
of non-contrast CT, the hardness of the stone can be calculat-

ed by measuring the HU value (17). Many researchers think
that because of the widespread and effective use of CT, CT can
be used to describe the contents of stones (18-21). In gen-
eral, CT has been reported to consistently distinguish stones
composed of uric acid (UA) from stones composed primarily
of calcium. However, it is controversial whether CT imaging
can distinguish stones composed of different calcium salts,
such as calcium phosphate (CaP) stones from calcium oxalate
(Ca0x) stones. Matlaga et al. showed that better stone type
determination could be made using dual-energy CT (DECT).
In this study, Uric acid, calcium phosphate, and calcium oxa-
late stones used in DECT were distinguished (22). In another
study supporting these findings, it has been shown that DECT
is superior to conventional CT in determining stone composi-
tion, especially in distinguishing from non-uric acid uric acid
stones (23). In this study, we used CT to measure the HU value
and investigate the hardness of the stone. When an arbitrary
cut-off of >1000, NLR is a positive correlation with HU. The
hardness of the stone suggests to us the type of stone and
treatment modality. In another study by Valente et al., it has
been shown that stones with low HU value in patients with
metabolic syndrome are more likely to be uric acid stones
(24). Also, PLR is high in patients with metabolic syndrome (9).
In this study, the increase of PLR in a single calyx correlates
negatively with the HU value and indicates that the stone is
not too hard. If the HU value of the stone is low in single calyx
stones and the PLR is high, it may be considered as a possible
uric acid stone, and oral chemolysis is treatment may be tried
in such patients. Tang et al. showed that the high PLR was
also associated with the development of post-PCNL SIRS (9).
Oral chemolysis administration protects the patients from the
high risk of post-PCNL SIRS and operation-related complica-
tions.

There are some limitations to this study. This study was
performed retrospectively. A prospective study would have
been more reasonable. Another important limitation is the
absence of the stone analysis, metabolic analysis of patients
and follow-up. The other limitation is the small number of
patients.

The findings obtained in this study suggested that NLR
could help anticipate the hardness of the kidney stone by as-
sisting the HU to value. Therefore, NLR could be used as an
objective biomarker to manage the disease and choose the
appropriate treatment. Further large-scale studies are need-
ed.
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