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Abstract

Introduction: Renal lithiasis is a very common condition worldwide, linked
to the presence of calculi in the urinary tract. It is multifactorial, recurrent and
serious. It is the 3rd leading cause of chronic kidney disease (CKD) in Mo-
rocco. The aim of our study is to describe the clinical, paraclinical and man-
agement aspects of renal lithiasis in our patients, to determine the factors of
recurrence of renal lithiasis and to identify the factors of progression of renal
failure. Materials and Methods: This is a retrospective, descriptive and ana-
lytical study conducted in the nephrology department of CHU IBN Sina in
Rabat, over a 3-year period from 2020 to 2023. We included 160 patients with
renal lithiasis having a follow-up in our training. We analyzed their epidemi-
ological, clinical, paraclinical and therapeutic profile. Results: The mean age
of our patients was 56 +/— 16.6 years, with a M/F sex ratio of 1.02. Lithiasis
was expressed by renal colic in 71% of cases, and by stone emission in 31% of
cases, although discovery was incidental in 16% of cases. At the time of the
first consultation, 59% of patients had renal failure (RF), 15% of whom were
at the stage of chronic end-stage renal disease. Crystalluria and calculus spec-
trophotometry were performed in only 30% and 22% of patients respectively.
All patients benefited from hygienic and dietary measures according to the
nature of the stone, as well as additional urological management. Recurrence
of renal lithiasis was reported in 36% of cases. In univariate analysis, advanced
age, male gender, diabetes, hypertension and the presence of recurrent urinary
tract infection were factors in the progression to CKD (OR = 0.979, p = 0.035;
OR = 0.527, p = 0.48; OR = 4.127, p = 0.015; OR = 1.926; p = 0.015, OR = 2.5
p = 0.019, respectively). In multivariate analysis, only diabetes and high base-
line creatinine were factors in the progression to CKD. Recurrence of renal
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lithiasis was reported in 36.5% of cases. Only the presence of a history of fa-
milial lithiasis and of renal cysts on imaging were significantly associated with
a risk of renal lithiasis recurrence in univariate analysis. (OR = 3.06, p = 0.035;
OR = 5.27, p = 0.017, respectively). Conclusion: Renal lithiasis is a disabling
pathology that can be complicated by recurrence and chronic end-stage renal
failure. Early diagnosis and identification of factors leading to the recurrence
and progression of chronic renal failure could improve management.
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1. Introduction

Renal lithiasis, commonly known as kidney stones, is a disorder characterized by
the formation of one or more stones within the urinary tract [1]. It is a multifac-
torial condition that is both common and highly recurrent. Over the past half-
century, the prevalence of renal lithiasis has significantly increased, correlating
with lifestyle changes such as diet and physical inactivity [2].

While renal lithiasis is generally manageable, complications arise in cases of re-
currence or delayed diagnosis, particularly when it contributes to the progression
of chronic kidney disease (CKD) [3]. In Morocco, it ranks as the third leading
cause of CKD [4]. Renal stones can obstruct the urinary tract, leading to elevated
intrarenal pressure, hydronephrosis, and kidney parenchymal damage. Addition-
ally, recurrent infections, often associated with urinary stasis or incomplete stone
clearance, further aggravate kidney damage, accelerating the progression of CKD.

One of the challenges in managing renal lithiasis lies in its long clinical latency.
Stones are often incidentally discovered during imaging for unrelated conditions
or following episodes of acute renal colic. In cases where stones are not passed or
surgically retrieved, diagnostic alternatives, such as crystalluria analysis, can help
assess lithiasis activity and predict the risk of recurrence.

The morpho-constitutional and infrared spectrophotometric analysis of stones
is invaluable for identifying their chemical composition, which is crucial for tai-
loring treatment strategies. Calcium oxalate stones account for over 80% of cases,
though less commonly, calcium phosphate stones may also be found. Genetic
studies play a pivotal role in diagnosing hereditary forms of lithiasis, such as cysti-
nuria and primary hyperoxaluria.

Effective management of renal lithiasis requires a multidisciplinary approach
that focuses on prevention by addressing modifiable risk factors, including dietary
habits, hydration, and metabolic conditions [3]. Early intervention and personal-
ized treatment are critical to reducing the risk of recurrence and minimizing renal
damage, thus preventing the progression of CKD.

Aim of our study
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1) To describe the clinical and paraclinical aspects and management of adult
renal lithiasis in the Nephrology, Dialysis and Kidney Transplant Department at
the Ibn Sina University Hospital Center in Rabat.

2) To classify the different types of kidney lithiasis.

3) To determine the risk factors for recurrence of renal lithiasis.

4) To identify the progression factors to chronic kidney disease.

2. Material and Method
2.1. Study Design and Population

This is a retrospective, descriptive and analytical study covering a three-year
period, from January 2020 to January 2023, in the nephrology department of the
Ibn Sina University Hospital in Rabat.

We included all adult patients (>18 years old) referred for nephrological man-
agement of renal lithiasis, discovered on imaging, or revealed by the emission of
a calculus.

We excluded patients with missing data.

We reviewed patients’ records during this period and collected demographic
data including age, gender and medical background.

On admission:

- We identified factors favouring renal lithiasis, such as diet and fluid intake,
history of gout, recurrent bladder infections, urinary tract malformations and
family medical history.

- We recorded the results of radiological examinations: Kidney, Ureter, and
Bladder X-ray (KUB), Urinary tract ultrasound and uroscanner.

- We systematically collected the biological assessment as follows:

e Blood creatinine in mg/l with estimated glomerular filtration rate in
ml/min/1.73m? (eGFR), blood calcium, blood uric acid and fasting blood glu-
cose.

e On the 24-hour urine sample, we recorded pH, urinary urea, creatininuria,
calciuria and natriuresis.

e Crystalluria and cytobacteriological examination were performed on the early
morning urine sample.

e Spectrophotometric analysis of the stone was performed whenever the stone
was retrieved.

Definitions:

The estimated glomerular filtration rate (eGFR) is calculated using a Modifica-
tion of Diet in renal disease (MDRD) equation. CKD is defined by an eGFR of less
than 60 ml/min/1.73m? (KDIGO classification).

Recurrence is defined by the occurrence of at least two episodes of kidney lithiasis.

2.2, Statistical Analysis

Statistical analysis is performed using Jamovi software.
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Quantitative variables are expressed as mean + standard deviation or median
with interquartile range, and analyzed using the Student’s T test.

Qualitative variables are expressed as percentages and counts and analyzed us-
ing the chi-square test.

Factors for the progression of kidney failure and factors for the recurrence of
kidney lithiasis are studied using a binary logistic regression model in multivariate
analysis.

A p value < 0.05 is considered statistically significant.

3. Results
3.1. Patient Characteristics

During the 3-year study period, after excluding patients with incomplete files, we
were able to gather 160 cases of renal lithiasis referred to our nephrology depart-
ment.

After a renal colic episode, patients are primarily referred to nephrology by our
urologist colleagues and general practitioners for the purpose of investigating the
etiology of the calculus (Figure 1).

Others

Family screening 10%
o

2%

Cardiologist
4%

Néphrologist
4%

Urologist
50%

General
practitioner
30%

*Others: rheumatologist, internist, gastroenterologist, endocrinologist and pediatrician.

Figure 1. Distribution of our patients according to referring physician.

The mean age of our patients is 56 +/— 16.6 years, with extremes ranging from
23 to 91 years, and a M/F sex ratio of 1.02.

The 41 - 65 age group is the most representative, it represents the group that is
physically active, and this is probably due to a lack of hydration during the day.
(Figure 2).

Among the medical background, arterial hypertension (AH) was found in
36.5% of our patients, followed by diabetes in 14%, while a history of familial li-

thiasis was noted in 14.6% of cases.
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Figure 2. Patient distribution by gender and age group.

Circumstances in which renal lithiasis was discovered were dominated by renal

colic in 71% of cases, stone passing in 31% of cases, recurrent urinary tract infec-

tion in 40%, and incidental diagnosis in 16% of cases. Table 1 summarizes the

various clinical characteristics of our patients on admission.

Table 1. Clinical characteristics of our patients on admission.

Characteristics Number (n=160) Percentage (%)

Personal background

Diabetes 22 14

High blood pressure 58 36.5

Gout 8 5

Tuberculosis 6 34

Hyperparathyroidism 4 2.5

Urinary tract malformations 12 7.5

Family background
Family history of lithiasis 23 14.6

Reason for consultation

Renal colic 113

Recurrent urinary tract infection 63
Low back pain 58

Stone passing 49
Hematuria 44

Incidental findings on imaging 25
Micturition disorders 22
Sabliuria 8

71

40

37

31

28

16

14
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3.2. Nephrological Data

On admission, 42% of our patients had normal renal function (n = 67), and 58%
of patients had kidney failure at various stages of CKD (Table 2).

Table 2. Patients’ renal profile at an initial consultation.

CKD stages eGFR (ml/min/1.73m?) Number N =93 Percentage %
3 30 -59 55 60
4 15-29 24 25
5 <15 14 15

Ultrasound identified stones in 60% of cases. Uroscans, performed on 32% of pa-
tients, revealed lithiasis in 88% of cases, specifying both location and Hounsfield
density. Pyelo-caliceal dilatation was observed in 30% of cases. In addition, uros-
canner enabled the diagnosis of urinary malformations in 7% of cases. Table 3 sum-

marizes uroscanner data.

Table 3. Data collected on uroscanner.

Characteristics Number (n=52) Percentage (%)

Calculation location

Calyx 83 53

Ureter 31 20

Pelvis/Pyelon 27 17
Laterality

Bilateral 32 20

Hounsfield density (UH)

>1000 11 34
850 - 950 4 12
650 - 850 10 31
650 - 350 15 46.5

Urinary tract diseases and malformations (n = 12)

Ureteral stenosis 3 25

Pyelo-ureteral junction syndrome 3 25
Mega ureter 2 16.6
Vesicoureteral reflux 2 16.6
Congenital single kidney 2 16.6

DOI: 10.4236/0jneph.2024.144045 507 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2024.144045

N. Manal et al.

An analysis of morning urine crystalluria was performed on 30% of patients,
revealing the presence of crystals in 32% of them, mainly Whewellite crystals, and
this is undoubtedly due to dietary habits. Unfortunately, 68% of crystalluria did

not reveal any crystals (Figure 3).

i
@

Zy

O Absence of crystals OWhewellite oWeddellite
BWhewellite and weddelite BWeddelite and struvite @ Struvite
I Cystine @ Uric acid o Carbapatite

Olnsuffient dilution

Figure 3. Distribution of the main constituents of our patients’ crystalluria.

Morphological studies using spectrophotometry were performed on 21% of pa-
tients and showed that oxalocalcic stones were the most frequent, favoured by

high-protein diet and lack of hydration (Figure 4).

® Calcium oxalate m Oxalo-uric
® Oxalo-phospho-calcium ® Calcium phosphate
m Uric m Cystine

Figure 4. Distribution of the main components of our patients stones.

3.3. Management of Renal Lithiasis

The management of renal lithiasis involves both nephrologists and urologists, and
takes into specific consideration the nature of the stone.
Firstly, hygienic-dietary measures were involved in all our patients, including:
1) Good hydration, well distributed throughout the day, to maintain a proper

diuresis of normal density, and a controlled blood pressure.
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2) Sodium intake of a maximum of 6 grams per day, taking into account the
“hidden” salt in some foods, mainly bread, sparkling water, cereals, cheeses and
cold meats.

3) A calcium intake not exceeding 1 gram per day for men and 1.2 grams per
day for menopausal women.

4) A diet rich in vegetables and fiber to adjust the body’s pH and provide suffi-
cient citrate.

5) A daily protein intake of 1g/kg of theoretical weight.

6) Regular physical activity.

7) Elimination of toxic behaviors such as smoking and alcoholism Metaboli-
cally, we required glycemic control, correction of dyslipidemia and hyperurice-
mia.

We systematically tested for all abnormalities favoring urinary stasis, as well as
all urinary tract infections, 38% of which were treated with appropriate antibiot-

ics. Urological management is summarized in Figure 5.

(%)
40

35
30
25
20
15
10
; 1
0

Double J-stent Extracorporeal Percutaneous Endoscopic Nephrectomy

placement shockwave  nephrolithotomy surgery
lithotripsy

Figure 5. Urological management of kidney stones.

Nephrectomy was indicated in 20% of cases in the following situations: multi
lithiasis damaged kidney, silenced kidney, pyonephrosis and acute obstructive py-

elonephritis on calcified JJ catheter.

3.4. Outcome

The evolution of renal function was marked by improvement in 33% of cases, sta-
bilization of renal function in 65% of cases, and decline in 14% of cases.

Of the 67 patients with normal kidney function, 6 progressed to CKD. Table 4
describes the evolution of patients with CKD.

For CKD patients, advanced age, male gender, diabetes, high blood pressure
and recurrent urinary tract infections were factors in the progression of CKD in
univariate analysis. (OR = 0.979, p = 0.035; OR = 0.527, p = 0.48; OR = 4.127,p =
0.015; OR = 1.926; p = 0.015, OR = 2.5, p = 0.019, respectively) (Table 5).

In multivariate analysis, only diabetes and high baseline creatinine were factors

in CKD progression.
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Table 4. Outcome of patients with CKD.

Number Number
CKD Percentage Percentage
¢ n=93 (%) Outcome n =380 (%)
stages
8 Mo ° MA °

Stable to stage 3in 29 P
Favorable to stage 2 in
3 55 34 14P + stage 1 in 2P 40 25
Declining to stage 4 in
8 P +stage 5in 2 P

Stable to stage 4in 11 P
Favorable in stage 2 in
4 24 15 3 P + in stage 3 in 4P 26 16
Declining to stage 5 in
6P

Stable in stage 5 in 6P
Favorable in stage 3 in
5 14 9 1P + in stage 4 in 7P 14 9
HD in 6P
DP in 2P

MO: Admission, MA: Progression after 1 year of follow-up, P: Patients, HD: Hemodialysis,
PD: Peritoneal dialysis.

Table 5. Progression factors of chronic kidney failure in univariate analysis.

Univariate analysis

Variables OR IC 95% p value
Age 0.979 [0.959 - 0.998] 0.035
Sex F-M 0.527 [0.279 - 0.996] 0.048
Diabetes 4.127 [1.320 - 12.902] 0.015
High BP 1.926 [0.985 - 3.765] 0.05
Gout 1.399 [1.399 - 6.07] 0.650
HPT 2.530 [0.25 - 24.8] 0.426
Malformation 1.48 [0.416 - 5.29] 0.543
Recurrent urinary tract infections 2.508 [1.16 - 5.43] 0.019

Recurrence of renal lithiasis was reported in 36.5% of cases. In univariate anal-
ysis, the existence of a history of familial lithiasis and of renal cysts on imaging
were significantly associated with the risk of lithiasis recurrence (OR = 3.06, p =
0.035; OR = 5.27, p = 0.017, respectively) (Table 6).
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Table 6. Univariate analysis of renal lithiasis recurrence factors.

Variable OR IC 95% p value
Age 1.019 [0.999, 1.03] 0.07
Sex 1.75 [0.907, 3.38] 0.09
Family history of lithiasis 3.069 [1.084, 8.691] 0.035
HPT 5.50 [0.55, 54.17] 0.144
Diabetes 1.56 [0.628, 3.88] 0.338
Gout 1.76 [0.342, 9.0] 0.5
Creatinine TO 1.01 [0.961, 1.031] 0.306
Renal cysts 5.279 [1.340, 20.79] 0.017

4. Discussion

Renal lithiasis is a frequent pathology. Its prevalence varies from country to coun-
try, with a significant increase worldwide. It represents 1-5% in Asia, 5-9% in Eu-
rope, 7% - 15% in North America and 20% in Saudi Arabia [5]. In Morocco, it is
reported at a rate of 6.14% [6].

Sex distribution varies from one study to another. Most series report a male pre-
dominance [7]-[9]. Our series does not follow the rule, with a M/F ratio of 1.02.

Similarly, an epidemiological study of urinary calculi carried out in Fez showed
a slight predominance of urinary lithiasis in men, with a sex ratio M/F of 1.3 [10].
A Japanese study showed that the risk of kidney stones was 2.5 times higher in
men than in women [11]. Furthermore, studies in the USA have reported that the
risk of kidney stones is higher in women than in men [12]. This may be explained
by the role played by sex hormones in the development of kidney stones [13]. In
fact, estrogens and androgens are among the factors influencing the formation of
oxalate and calcium urinary stones in men. Estrogens, on the other hand, prevent
the formation of kidney stones in women [14].

The mean age of our patients was 55.9 years. A lower mean age compared with
our result of 44.45 years was reported in another Moroccan study in 2018 [15]. In
addition, studies carried out in three countries, namely the USA in 2017, Congo
in 2022 and Cameroon in 2021, reported different results from ours: 40.4, 42.05
and 40.95 years respectively [16]-[18].

In our study, the main revealing sign of renal lithiasis was renal colic in 71.5%
of cases, although it was discovered incidentally in 16% of cases. This result is
similar to that found in studies previously performed in Marrakech [15] and Cam-
eroon [19], at 84% and 67.5% respectively. This may be explained by the main
location of calculi in the upper urinary tract, before migrating into the ureter and
then being expelled via the natural ducts [20].

In our study, ultrasound was performed on all patients, while only 32% under-

went uroscanner. The latter revealed lithiasis in 88% of cases. This result contrasts

DOI: 10.4236/0jneph.2024.144045

511 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2024.144045

N. Manal et al.

with two studies carried out in Dakar, Senegal, in 2015 and in Marrakech, Mo-
rocco, in 2018, which reported that uroscanner was performed on 95.6% and
91.5% of patients respectively [15] [21]. Another study carried out in Burkina Faso
found that uroscanner was performed on 8% of patients [22].

It should be noted that the absence of calculi on imaging in some patients can
be explained by: natural discharge of calculi, previous urological management be-
fore referral for follow-up in our clinic.

The precarious economic situation of patients can be an obstacle to the perfor-
mance on certain examinations, which are sometimes costly. However, an ab-
dominal CT scan without injection of contrast medium is still the key to diagnos-
ing and assessing the impact of lithiasis on the urinary tract.

The majority of calculi in our study were located in the upper urinary tract, with
a predominance of calyceal calculi, in line with the literature [20]. Bladder location
remains preferential in patients over 60 years of age, probably related to sub-blad-
der obstructions and urinary stasis.

Hounsfield density can provide information on the predominant chemical
composition of the calculus. Density measurement can vary from 200 to 2460 HU.
The reliability of the UH value is optimal on thin sections less than or equal to 3
mm, and with wide-window image parameters to detect the heterogeneous ap-
pearance of certain calculi. Several studies have attempted to associate calculus
density measurement with its chemical nature and hardness. In our population,
calculi are most frequently of calcic density, and our results concur with those of
Daudon et al and Menard et al [23]. The median density of our calculi was 750
Hounsfield units; Bosquet et a/. in France found a mean density of 713 HU [24].

Calculus analysis by spectrophotometry is of major interest, and should be per-
formed on at least one occasion in the course of a patient’s lithiasis history, and
repeated in the event of recurrence after a long period without calculus, as the
cause may change [25]. In our series, it was performed on only 21% of patients,
the chemical composition of which was predominantly calcium oxalates. If the
stone is not collected, crystalluria can help establish the diagnosis in certain cases,
and very often points to the metabolic abnormalities involved in stone formation.
In this way, it can be used to assess lithiasis activity and thus the risk of recurrence.
In our study, it was performed on only 30% of cases due to lack of economic re-
sources, with crystals present in 32%. Calcium oxalate was the main component,
in full concordance with the literature [26].

Numerous factors have been described in the literature as being associated with
the development of renal lithiasis: male sex, hypertension, obesity, diabetes, he-
patic steatosis and smoking [27]. Some of these factors were also found in our
study, essentially hypertension and a history of kidney failure in multivariate anal-
ysis.

According to the results of an Iranian study [28], overweight people are at
greater risk of developing kidney stones, whereas there is no significant relation-

ship between obesity and kidney stones. Furthermore, some studies have

DOI: 10.4236/0jneph.2024.144045

512 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2024.144045

N. Manal et al.

established a direct relationship between increased BMI and kidney stone for-
mation [12] [29], while Nowfar et a/ USA have also found that the incidence of
nephrolithiasis is directly related to obesity in both sexes [30].

Similarly, Eisener et a/[31] revealed that an increase in BMI was associated with
several risk factors for urinary tract disease, including increased urinary sodium
and decreased pH in men, and increased uric acid, urinary sodium and decreased
urinary citrate in women. From a physiological point of view, obesity is associated
with increased calcium and uric acid excretion, as well as increased urinary acid-
ity, all of which contribute to an increased risk of kidney stone formation [12].

Our results show that 14% of patients are diabetic and that the risk of kidney
stones in this population is high, which is similar in several studies [12] [32] [33].
In a similar way, Weinberg et al. [34] found that the severity of type 2 diabetes was
an important risk factor for kidney stone disease. Also, Chung et al. reported that
patients with kidney stones had an increased risk of diabetes after 5 years’ follow-
up [33]. However, the relationship between diabetes and kidney stones is ex-
plained by the fact that insulin receptors are expressed in the epithelium of the
renal tubules, and insulin is involved in the production of ammonia in the renal
tubules. In the diabetic state, when insulin resistance occurs, there is a disturbance
in the elimination of ammonia from the renal tubules. The result is acidic urine
and the formation of urinary calculi [34].

In our study, 36.5% of cases were hypertensive. Kalani et a/ [35] found that
29.7% of patients with nephrolithiasis were hypertensive, which is in line with our
results. Similarly, Shang et al [36] showed that the risk of nephrolithiasis was di-
rectly associated with the incidence of high blood pressure. In addition, it has been
shown that patients with arterial hypertension as a factor related to metabolic syn-
drome are more likely to suffer from kidney stones. Metabolic acidosis and
hypocitraturia in these individuals play a key role in kidney stone formation [37].

Other factors mentioned in the literature include water hardness in different
geographical areas, weather conditions and toxic habits such as smoking and al-
coholism [27] [38].

We reported a recurrence of renal lithiasis in 36.5% of cases. Only the presence
of a history of familial lithiasis and renal cysts on imaging were significantly asso-
ciated with the high risk of recurrence of renal lithiasis. In addition to a family
history of lithiasis, several other factors favouring recurrence of renal lithiasis have
been described in several studies, including male sex, overweight, pregnancy and

the presence of several stones on imaging at the time of the first episode [39] [40].

5. Conclusions

Renal lithiasis, characterized by the formation of kidney stones, is a condition
marked by severe pain and potential complications, including recurrence and pro-
gression to end-stage renal disease [ESRD]. In our study, high blood pressure and
a history of renal failure were identified as primary factors contributing to the

progression of renal lithiasis. This suggests that patients with these conditions are
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at a higher risk of experiencing worsening kidney function due to stone-related
complications.

Conversely, our findings indicate that the risk of recurrence of renal lithiasis is
significantly associated with a history of familial lithiasis and the presence of renal
cysts as observed through imaging. This highlights that genetic predisposition and
structural changes in the kidneys play a crucial role in the likelihood of stone re-
currence.

Understanding these factors is critical for improving patient management.
Early diagnosis, combined with a thorough assessment of individual risk factors,
can guide targeted interventions and preventive measures. By addressing these
factors, healthcare providers can better manage the condition, potentially reduc-
ing the frequency of recurrence and slowing the progression towards chronic re-

nal failure.
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