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INTRODUCTION
Kidney stone disease is an important health problem that impairs quality of life 
(QoL) with recurrences. Medical and surgical approaches can be used to treat 
kidney disease. Whereas medical treatment includes dietary management, dis-
ease-specific therapies and medical expulsion therapy, surgical approaches include 
laparoscopic and open operations including retrograde intrarenal surgery (RIRS), 
extracorporeal shock wave lithotripsy (ESWL), and percutaneous nephrolithot-
omy (PCNL). PCNL has increased postoperative patient comfort and lower rate 
of morbidity compared to other surgical options such as open renal procedures. 
Hence, PCNL has replaced open surgery in majority of urology centers all around 
the world. Today, patient reporting subjective assessment of treatment effectiveness 
is as important as objective evaluations with laboratory investigations, imaging 
modalities etc. Several tools such as SF-36, health related quality of life (HRQoL) 
and WSQoL are used to assess performance of treatment and patients’ QoL. In this 
chapter, renal calculi, treatment of renal calculi, percutaneous nephrolithotomy 
(PCNL) and QoL in patients undergoing (PCNL) are addressed.

Renal Calculi
Kidney stones, also known as renal calculi, are firm, crystalline mineral materials 
formed within the kidney or urinary tract so as to impair normal renal function 
(1). Kidney stones are mainly lodged in the kidneys. The history of kidney stones 
is dated back to 4000 B.B. (2). Kidney stones are mostly of noninfectious etiology 
and are associated with low fluid intake, certain comorbidities, hot climate and risk 
factors such as hypertension, gout, nonalcoholic liver disease, obesity, excessive 
intake of carbohydrates, proteins and sodium (3, 4). Increasing exposure to these 
risk factors may explain the reasons for increased incidence of kidney calculi. In 
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addition, genetic factors may have a role in the occurrence of these calculi. The 
prevention of the formation or recurrence of renal calculi remains an important 
health care problem. Kidney stones are associated with the development of cardi-
ovascular diseases, hypertension and diabetes mellitus (5). It has been proposed 
that kidney stones may be a systemşic disorder linked to metabolic syndrome (6).

The global kidney stones prevalence and recurrence rates are increasing within 
the developed countries, up to 12% of men and 7% of women will suffer from kid-
ney stones in their lifetime (7). The annual incidence of kidney stones is approxi-
mately 8/1000 adults and peaks around midlife in developed countries (8).

Types of Renal Calculi
Based on the variations in mineral composition and pathogenesis, kidney stones 
are usually classified into five types (Figure 1).

Calcium Stones

Cystine Stones

Drug Induced Stones

Uric Acid Stones

Struvite or Magnesium

Ammonium Phosphate Stones

Figure 1. Different types of kidney stones

Treatment Of Renal Calculi

Medical Treatment of Renal Calculi
Management of renal calculi requires an individualized approach. Whether the pa-
tient needs medical or surgical treatment depends on clinical presentation, history and 
laboratory investigations. Clinically stable patients are eligible for medical treatment. 
A detailed medical history is received including previous interventions, drug history 
and family history. Risk factors for the development of kidney stones are assessed.
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Medical treatment includes dietary management, disease-specific therapies 
and medical expulsion therapy (MET).

Surgical Treatment of Renal Calculi
Several methods are performed for the surgical management of kidney calculi 
including laparoscopic and open procedures such as extracorporeal shock wave 
lithotripsy (ESWL), retrograde intrarenal surgery (RIRS) and percutaneous neph-
rolithotomy (PCNL). According to the European Urology Guide, ESWL and RIRS 
are in general recommended for the treatment of kidney calculi less than 1 cen-
timeter. Endourologic methods (RORS and PCNL) are recommended for stones 
between 1 and 2 cm, while PCNL is suitable for stones larger than 2 cm (9).

Modern endourologic methods have been subjected to several modifications in 
order to reduce complications, improve patients’ quality of life and increase stone 
free duration. Among these, micro-PCNL, ultra-mini PCNL and mini-PCNL 
methods have been described as alternatives to standard PCNL procedure (10).

Percutaneous Nephrolithotomy (PCNL)
PCNL procedure was described for the first time by Fernstrom and Jahonsson in 
order to remove renal stones through a nephrostomy tube and since then has been 
a preferred method for kidney stone disease (11). Hence, PCNL has replaced open 
surgery in majority of urology centers all around the world (12).

PCNL can be performed safely in both pediatric and geriatric patients. Howev-
er, some special patient groups require a special approach including patients who 
underwent open renal surgery previously, morbid obese patients and those with a 
solitary functioning kidney (13).

Percutaneous Nephrolithotomy: Technique
PCNL is performed under general anesthesia in order to provide operative com-
fort for the surgeon and facilitate appropriate positioning of the patient. Damage 
to other organs and complications can be prevented owing to general anesthesia. 
Prone position is generally used during PCNL. However, lateral decubitus or su-
pine position may be more suitable ins case of pulmonary diseases and morbid 
obesity (14).

Proper puncture of the collecting system is mostly performed under guidance 
of fluoroscopy. Occasionally, USG may be used to monitor access into the kidney. 
An atraumatic and right access to the kidney is the key of a successful PCNL. It is 
usually achieved by a subcostal access. Supracostal access offers manipulation of 
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stones and optimal control in the lower and middle calyx. However, this approach 
may cause complications such as plevral injury. Next step is stone disintegration. 
There are some devices available for this purpose including ultrasonic, ballistic, 
and holmium laser, or a combination of these (15). Holmium laser lithotripsy 
has been proven to be more effective compared to ballistic lithotripsy in terms of 
stone clearance and the rate of complications (16). Tubeless PCNL is an alternative 
method particularly in uncomplicated cases. The advancements in new surgical 
tools to achieve access to the kidney, drainage systems following the procedure 
and new lithotripsy techniques have led PCNL to become the preferred method 
for renal stones greater than 2 cm. Maintenance of available instruments, training 
and experience of urologists and patient selection are critical to achieve successful 
operative results avoid complications during PCNL procedures.

Advantages and Disadvantages of PCNL
PCNL is considered one of the greatest advances in the area of minimally invasive 
urologic procedures. Renal PCNL procedure has gained popularity owing to the 
possibility of using reduced calibers and modern, more efficient intracorporeal 
lithotripters (17). Studies in the literature have reported a stone-free status main-
tenanced by PCNL and nephrolithotomy in 64.5-98.3% of patients, while this rate 
was found in only 37% of patients with extracorporeal nephrolithotripsy (17). 
PCNL is now the preferred method for large stone loads (≥ 2500 mm2), staghorn 
calculi, and even smaller stones in lower pole calices.

PCNL is pereferred for stones > 2 cm in patients with anatomically normal 
kidneys. However, although PCNL provides a high success rate, its complication 
rate can reach up to 83% (14). Ding et al. reported that RIRS was superior over 
PCNL in stones smaller than 30 mm with lower rates of complications and com-
parable success (18). In PCNL, the choice of puncture under the guidance of USG 
or fluoroscopy depends on the anatomy of the calyx and the surgeon expertise. 
In addition, fluoroscopy guided PCNL poses the risk of exposing to radiation for 
the patient and surgeon. In addition, unlike USG guided puncture, real time visu-
alization of visceral organs such as liver is not present, adding the risk of causing 
damage to these vital organs (19).

Complications of PCNL
Complications of PCNL are mostly minor and include nephrostomy leak and fever 
(20). Significant complications are shown in Figure 2.
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Extravasation of FluidDuodenum and Jejunum

Nephrolithotomy Bleeding

Intravascular Fluid Overload

Infection and Urosepsis

MAJOR COMPLICATIONS OF PCNL

Pleura

Colon

Liver and Spleen

RELATED TO STONE REMOVALRELATED TO ACCESS

Figure 2. Major complications of PCNL

Complications Associated With Access
Pleura: Supracostal access may give more damage to the pleura compared to infra-
costaş access. Infracostal approach is usually used except for particular indications 
such as requirement of upper pole access.

Liver and spleen: Liver injury is not frequent during PCNL. Damage to major 
intrahepatic vessels is the major concern. Angioembolization can be performed in 
case of severe bleeding.

Splenic injury is also infrequent. Splenectomy may be needed in case of uncon-
trolled hemorrhage. This can be confirmed by intraoperative USG (19).

Colon: Damage to colon develops in up to 0.2%-1% of patients who undergo 
PCNL (21). Predisposing risk factors include female gender, previous bowel sur-
gery and a low BMI. Bowel rest and antibiotics are the main treatment methods.

Jejunum and Duodenum: This damage is extremely infrequent with PCNL. In 
the postoperative period, computed tomography (CT) helps to diagnosis of duo-
denal injury. Open surgery is the treatment of choice.

Complications Associated With Stone Removal
Infection and urosepsis: One third of the patients undergoing PCNL may experience 
mild fever. Sepsis is rarely seen if patients are treated with appropriate antibiotics.

Intravascular Fluid Overload: In the case of injury to vessels, prolonged sur-
gery intravascular fluid overload may develop.

Post PCNL bleeding: Post PCNL bleeding is the most significant complication 
after PCNL. Most of the bleeding is resolved with conservative management. Pro-
longed intra-operative time and multiple punctures are the main causes of post 
PCNL bleeding.
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Extravasation of fluid: Damage to the collecting system may cause extrava-
sation of fluid during PCNL. The fluid should be aspirated percutaneously if it is 
noticed in the postoperative period.

Quality of Life (QoL)
Being ill and suffering from disease is an important, but subjective, condition. Re-
strictions in daily life and related anxieties due to illness are heterogeneous and spe-
cific to person. Thoughts of a physician are limited by the biological aspect of disease 
and clinical outcomes. Within this context, helping patients includes improving pa-
tients’ quality of life (QoL). QoL is defined as a concept of economics, political, soci-
ology and science which encompasses an individual’s emotional, social and physical 
well-being (22). The main question is that there is no universal definition of QoL.

QoL in Medicine (Health Related QoL)
Identification of the criteria for evaluation of QoL in patients has become a neces-
sity as interest in biopsychosocial issues has increased. In the field of medicine, nu-
merous studies of QoL have been conducted with a more integrative understand-
ing of human nature in which subjective states were also subject of interest (23). 
From the medical view point, not only is objective improvement very important, 
but subjective quality of life is also equally important.

Attempts to determine QoL more precisely has caused the development of a new 
concept, which can be implemented in medicine discipline: health related quality 
of life (24). HRQoL can be defined as “how well persons function in their life and 
their perceived well-being in physical, mental and social domains of health” (25). 
It has been stated that Health-related quality of life includes only those factors that 
are part of an individual’s health (26). However, there is no universal definition of 
both QoL and HRQoL. Therefore, the terms health, HRQoL and QoL are often 
used interchangeably. In addition, the term HRQoL is not well defined and most 
definitions of HRQoL do not differentiate the term from health or QoL (26).

Quality of Life in Patıents With Kidney Stones
In recent years, numerous studies in the literature have investigated QoL in pa-
tients with various medical conditions (27). This tendency has been resulted from 
the need of an integrative approach to measure effectiveness of therapy. Following 
treatment, subjective assessment of the outcomes has become as important as ob-
jective evaluation with laboratory tests etc. The QoL can generally be determined 
through questionnaires and patient feedback. These questionnaires help to obtain 
a numerical equivalent regarding health status of the respondent.
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Medical discipline-specific questionnaires have been developed, while some 
are at the design and development stages, including validity and reliability studies. 
First described by K. Penniston et al. in 2013, the Wisconsin Stone Quality of Life 
Questionnaire (WISQoL) is used in order to assess QoL in patients with renal 
calculi (28). This questionnaire was confirmed by a multicenter study conducted 
in American and Canadian clinics in 2017 (28). The results of the kidney stone 
disease treatment are determined not only by patient selection tactics, but also by 
an comprehensive approach in the preoperative and postoperative period, taking 
QoL into account.

In a study by Protoshchak et al., QoL of the patients was evaluated by SF-36 
questionnaire and WISQoL questionnaire, which includes 28 questions in four 
subdimensions of social influence, health effect, emotional influence and impact 
on vital activity. The factors affecting WISQoL were determined as age, male gen-
der and stone size up to 1 cm (29).

In a study by Bensalah et al. evaluating various factors relating to QoL in a pop-
ulation of patients with kidney stones, the most important factors were found as 
age, the number of surgical procedures and body mass index (BMI) (30).

In another study by Arafa and Rabah, SF-36 and HRQoL questionnaires were 
used to assess QoL in patients who undergoing lithotripsy for renal calculi. They 
found that post-lithotripsy patients have a favorable QoL compared to the healthy 
control group (31).

In a study by Diniz et al., the QoL of patients with painful recurrent symptoms 
due to renal colic was significantly impaired (32).

Quality of Life in Patients Undergoing Percutaneous Nephrolithotomy 
Due To Renal Calculi
QoL has been assessed in numerous studies using several measurement tools. Ex-
amples of these measurements are given below.

Staios et al. evaluated QoL in 22 patients who underwent PCNL with SF-36 
QoL questionnaire before and 6 months after the procedure. In that study, signif-
icant QoL findings were reduction in symptoms interfering with performance at 
work (40%) and improved general health (33%) (33).

Pérez-Fentes et al., evaluated short- and long-term effects of PCNL procedure 
on QoL in 40 patients. QoL was measured with SF-36 questionnaire 2 weeks before 
surgery, 3rd postoperative month and after a year. A year after the procedure the 
effects of PCNL on bodily pain was positively significant. Social function was also 
close to statistical significance (34).
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Zhang et al., compared outcomes and postoperative QoL among 60 patients 
with kidney stones who underwent mini-percutaneous nephrolithotomy (mP-
CNL). Wisconsin Stone QOL (WSQOL) scale was used to evaluate QoL. It was 
concluded that mPCNL with ureter catheter is a safe and useful form of mPCNL, 
which can provide better QoL and is more cost effective compared with standard 
and partial tubeless PCNL (35).

Gadelmoula et al. investigated QoL in addition to other clinical outcomes in 
patients who underwent PCNL and shock wave lithotripsy for high-density mod-
erate-sized renal stones. There was no statistically significant difference between 
the two techniques in terms of QoL, which was measured using SF-8 Health Sur-
vey scoring (36).

Di Mauro et al. assessed disease-specific and health related QoL regarding RIRS 
and mPCNL procedures for kidney stones up to 2.5 cm in 60 patients. The RIRS 
group reported higher anxiety and depression scores compared with the mPCNL 
group. In addition, social and vitality scores were higher with mPCNL (37).

Conclusion
PCNL method can be used in kidney stones > 2 cm, making it the preferred meth-
od for the management of renal calculi. Complication rate is low and success rate 
is high with PCNL compared to the other surgical methods. PCNL is being subject 
to several modifications to further increase success rate and decrease complica-
tions. This method is promising for future clinical practice with ongoing develop-
ments and refinements of the method.
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