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Abstract. In contemporary urology, the effectiveness of nephroureterolithiasis treatment is traditionally
assessed using individual indicators such as the stone-free rate, the incidence of postoperative complications, and
the duration of the surgical procedure. However, the use of isolated criteria limits the scope for comprehensive
interpretation of treatment outcomes and hinders objective comparison of different endourological techniques.
The aim of the present study was to develop and provide a methodological rationale for an Integral index of
composite treatment effectiveness (ICTE) for nephroureterolithiasis, intended for the comparative evaluation
of endourological methods. The study employed methods of contemporary scientific literature analysis,
formalisation of the principles of composite assessment of clinical outcomes, and development of a mathematical
model of an integral indicator based on the stone-free rate, complication rate, and operative duration. The
necessity of developing an integral quantitative indicator combining the key parameters of clinical outcomes and
providing a more comprehensive and comparable assessment of treatment effectiveness was substantiated. An
integral index of composite treatment effectiveness was proposed, based on the combination of the stone-free
rate, the incidence of postoperative complications, and operative duration as an indicator of procedural resource
utilisation. The developed mathematical model enables quantitative integration of the principal characteristics
of treatment outcomes into a single indicator, ensuring comparability of the obtained data and facilitating the
interpretation of clinical results. It was demonstrated that the use of the integral index provides a basis for a more
objective comparison of different treatment methods, taking into account their clinical effectiveness, safety, and
resource requirements. An example of the index calculation is presented to illustrate the practical applicability of
the proposed model. The proposed approach enables a transition from the fragmented assessment of individual
parameters to a comprehensive quantitative analysis of treatment outcomes and expands the possibilities for
comparative research. The use of the integral index may contribute to optimising treatment strategy selection in
patients with nephroureterolithiasis; however, further clinical validation is required
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Introduction
Nephroureterolithiasis is among the most common
urological disorders and remains a major challenge
in contemporary clinical urology. The high recurrence
rate, the need for repeated interventions, and the
substantial demands placed on healthcare resources
make the management of urinary stone disease an
important issue from both clinical and organisation-
al-economic perspectives. Since the late twentieth and
early twenty-first centuries, approaches to the treat-
ment of nephroureterolithiasis have undergone con-
siderable changes. The development of endourologi-
cal technologies has led to the widespread adoption
of minimally invasive techniques for the removal of
urinary tract calculi. In modern practice, percutane-
ous nephrolithotripsy, ureterorenoscopy and remote
shock-wave lithotripsy are the most commonly used
techniques. The use of these technologies has made
it possible to significantly reduce the invasiveness of
procedures, shorten hospital stays and speed up pa-
tients’ recovery. Consequently, endourological meth-
ods are, in most cases, regarded as the standard of
care for urolithiasis.

Despite the significant advances in modern en-
dourology, the issue of objectively assessing the efficacy
of various treatment methods for nephro-ureterolithi-
asis remains a topical and contentious one. According
to data from K. Wroblewski et al. [1], in clinical prac-
tice, the outcomes of treatment for urolithiasis are tra-
ditionally assessed using individual indicators, each of
which reflects only one aspect of the clinical outcome.
According to H. Kim et al. [2], one of the most widely
used criteria for the efficacy of endourological inter-
ventions is the stone-free rate; however, its use in iso-
lation does not allow for a comprehensive assessment
of the clinical outcome, including safety and resource
costs, a point also noted in recent studies of real-world
clinical practice. Similar conclusions were presented in
a study by H. Zhao et al. 3], which showed that the ac-
curacy of treatment outcome assessment depends on a
multitude of factors, including the characteristics of the
stones and the clinical features of the patients.

Researcher R.M. Geraghty et al. [4] noted that in-
dicators of operative duration and other organisa-
tional parameters reflect the resource-related aspects
of healthcare delivery to a greater extent than the di-
rect clinical efficacy of treatment. At the same time, as
demonstrated in a number of studies, an analysis of
post-operative complications allows the safety of the
procedure to be assessed, but does not characterise its
effectiveness in terms of stone removal. Thus, as em-
phasised by K.R. Ghani et al. [5], the use of individual in-
dicators does not provide a comprehensive assessment
of the clinical outcome. When comparing different en-
dourological methods, it is not uncommon to observe a
situation where greater efficacy in stone removal is ac-
companied by an increased incidence of complications

or a longer duration of the procedure, which compli-
cates the selection of the optimal treatment strategy.
Additional challenges arise when comparing treat-
ment outcomes across different regions. According to
M. Akram & B. Somani [6], the prevalence and clini-
cal course of urolithiasis vary significantly depending
on geographical and climatic factors. Similar patterns
have been observed in studies conducted in the Kyr-
gyz Republic. For instance, ].S. Mambetov et al. [7]
demonstrated that the development of urolithiasis in
Kyrgyzstan is associated with the influence of high-al-
titude conditions, dietary characteristics, increased
water mineralisation and metabolic disorders. In the
study by U.K. Bektasheva et al. [8], it was established
that stone formation processes among residents of the
southern region of the country are driven by complex
physico-chemical and metabolic mechanisms that de-
termine the composition and structure of the calculi. In
this regard, an approach involving a comprehensive as-
sessment of treatment outcomes has been developing
in the urological literature in recent years. According to
data from I. Ahmed et al. [9], when comparing differ-
ent treatment methods, the “trifecta” concept is used,
which involves the simultaneous achievement of com-
plete stone removal, the absence of clinically significant
complications, and acceptable surgical parameters.
Similar conclusions were reached by A.R. El-Nahas et
al. [10], who demonstrated that the application of the
trifecta allows for a more comprehensive assessment of
the outcomes of endourological interventions.
Nevertheless, as these authors note, the trifec-
ta concept is predominantly qualitative in nature and
does not involve the use of a single quantitative indi-
cator, which limits the scope for statistical analysis and
direct comparison of different treatment methods. In
other fields of medicine, composite indicators are used
to address similar issues. In particular, the work of
M.E. Drummond et al. [11] demonstrates that compos-
ite indices allow for the simultaneous consideration of
the clinical efficacy of an intervention, its risks and re-
source costs. At the same time, the available literature
lacks sufficiently developed methods for integrating
key clinical outcome parameters into a single compos-
ite index that allows for the simultaneous consideration
of treatment efficacy, safety and resource intensity. The
absence of a standardised quantitative measure limits
the scope for statistical analysis, the comparison of re-
sults from different studies, and an objective compari-
son of endourological methods across different clinical
and regional settings. Thus, the development of a inte-
gral index of the composite effectiveness of treatment
for nephroureterolithiasis, which combines the main
clinical outcome parameters within a single quantita-
tive indicator, appears to be a justified and timely task.
The aim of the present study was to develop and pro-
vide a methodological rationale for an integral index of

233 —

Eurasian Health Journal, Vol. 18, No. 1



Integral index of composite treatment effectiveness...

treatment effectiveness for nephroureterolithiasis that
combines the criteria of treatment effectiveness, safe-
ty, and resource utilisation within a unified framework
and is intended for the comparative evaluation of en-
dourological methods.

Materials and Methodls
Methodological foundations for the development
of an integral index
The development of integral indices in clinical medicine
is based on the principles of composite assessment of
treatment outcomes, which are widely applied in clini-
cal epidemiology, medical decision analysis, and health
economics [12]. The fundamental concept underlying
these approaches is the quantitative comparison of the
beneficial clinical effect of a medical intervention with
factors that reduce its overall clinical value, such as
complications, risks, or additional resource utilisation.
Within this framework, integral indices are constructed
according to the principle of the ratio between treat-
ment benefit and unfavourable factors. In its general-
ised form, this model may be expressed as follows:

[=E/(1+P,+P,+..+P), (D

where [ - the integral effectiveness index, E - the indi-
cator of the beneficial clinical effect of the intervention,
P,-P, - factors that reduce the overall clinical value of
the treatment. The indicator of beneficial clinical ef-
fect (E) may vary across different fields of medicine
and should reflect the principal treatment outcome.
Such indicators may include, for example, patient sur-
vival, the rate of clinical remission, the proportion of
patients achieving successful treatment outcomes, or
other measures characterising the effectiveness of a
medical intervention.

The factors P,-P, represent parameters that dimin-
ish the overall clinical value of the intervention. De-
pending on the nature of the medical technology, these
may include the incidence of complications, the risk of
adverse outcomes, treatment duration, operative dura-
tion, length of hospital stay, or additional healthcare re-
source utilisation. This principle is widely employed in
the development of composite clinical outcome meas-
ures and health technology assessment models [13]. In
clinical epidemiology and pharmacoeconomics, sim-
ilar approaches are used to evaluate the benefit-risk
balance of medical interventions and to assess the ef-
fectiveness of healthcare technologies. Based on these
methodological principles [14-16], the development
of the integral index of composite treatment effective-
ness (ICTE) for nephroureterolithiasis was founded on
the ratio between the beneficial clinical effect and fac-
tors reflecting the risks and resource requirements of
the intervention. The rate of complete removal of uri-
nary tract stones was selected as the primary indicator
of treatment effectiveness, whereas the incidence of

complications and operative duration were considered
factors reducing the overall clinical value of treatment.

Structure and mathematical model of the ICTE
Based on the methodological principles outlined above,
a calculation model for the ICTE for nephrouretero-
lithiasis was developed. The index incorporates three
key parameters representing the principal aspects of
endourological treatment outcomes: treatment effec-
tiveness, procedural safety, and treatment resource
utilisation (Fig. 1).

Treatment effectiveness

(stone-free rate)
v

Procedural safety Integr_al index of
(complication rate) > composite treatment

A effectiveness (ICTE)

Treatment resource utilisation
(operative duration)

Figure 1. Structure of the integral index of composite
treatment effectiveness for nephroureterolithiasis
Source: developed by the authors using the BioRender

platform [17]

The stone-free rate (SFR) was selected as the pri-
mary indicator of clinical effectiveness, representing
the proportion of patients in whom no residual uri-
nary tract stones are detected following the interven-
tion [18]. This measure is one of the most widely used
criteria for evaluating treatment outcomes in urinary
stone disease and is employed in the majority of clin-
ical studies investigating endourological techniques.
Within the proposed model, procedural safety is repre-
sented by the incidence of postoperative complications.
This parameter reflects the combined influence of the
invasiveness of the procedure, its technical complexity,
and patient-related factors. An increase in the compli-
cation rate objectively reduces the overall clinical value
of treatment and is therefore incorporated into the in-
dex model as a factor that decreases its value.

The mean operative duration was selected as the
indicator of treatment resource utilisation. Operative
duration is an important characteristic of endourolog-
ical procedures because it reflects the technical com-
plexity of the intervention, the burden placed on the pa-
tient, and the utilisation of operating theatre resources.
Based on these parameters, the ICTE is calculated using
Equation (2):

SFR

1+Comp+t operation’ (2)
10 60

ICTE =

where SFR - the stone-free rate, Comp —the number of
procedures performed per unit of time, ¢, .., - the
time required to perform a single operation (minutes).
Within the structure of the formula, the stone-free rate
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is placed in the numerator of the index, reflecting its
central role as the primary criterion of clinical effec-
tiveness in the treatment of nephroureterolithiasis. The
complication rate and operative duration are incorpo-
rated into the denominator as factors that reduce the
overall clinical value of the intervention.

To ensure comparability between variables with
different units of measurement, the parameters are
normalised within the formula. Dividing the complica-
tion rate by 10 brings this variable onto a scale compa-
rable with the other components of the index. Similar-
ly, dividing operative duration by 60 converts the time
from minutes to a standardised hourly scale, thereby
preventing this parameter from exerting a dispropor-
tionate influence on the final index value.

Results

Calculation of the ICTE

To illustrate the application of the proposed model,
a hypothetical example of index calculation may be
considered. It was assumed that, for a particular en-
dourological technique, the stone-free rate was 85%,
the postoperative complication rate was 10%, and the
mean operative duration was 60 minutes. According to
the proposed formula, the index is calculated as follows
ICTE=85/(1+10/10+60/60)=85/3 =28.3. The value
of the index is determined by the ratio between clinical
effectiveness and the combined contribution of the fac-
torsreflecting procedural safety and treatmentresource
utilisation. An increase in the stone-free rate increases
the numerator of the equation, resulting in a higher ICTE
value. Conversely, an increase in either the complication
rate or operative duration increases the denominator,
thereby reducing the final value of the index. The algo-
rithm for calculating the ICTE is presented in Figure 2.

Clinical data

Y
Stone-free rate
Complication rate
Operative duration
A4

‘ Substitution into ’

the formula

¥

[ Calculation of the ICTE }

v
Quantitative assessment
of composite treatment
effectiveness

Figure 2. Algorithm for calculating the integral index
of composite treatment effectiveness (ICTE)
for nephroureterolithiasis
Source: developed by the authors using the BioRender
platform [17]

The use of this calculation model makes it possible to
simultaneously account for the principal characteristics

of treatment outcomes and to generate a single quan-
titative indicator reflecting the composite effectiveness
of endourological treatment for nephroureterolithiasis.
Such an approach enables the comparable analysis of
treatment outcomes obtained across different clinical
centres and facilitates the interpretation of clinical re-
search data. Furthermore, the application of the integral
index reduces the influence of individual parameters
with opposing effects and expresses the overall effec-
tiveness of the intervention as a single quantitative
measure suitable for statistical analysis and compara-
tive evaluation of different treatment modalities.

Structure of the integral index of composite
treatment effectiveness for endourological
interventions in nephroureterolithiasis

The developed integral index of composite treatment
effectiveness comprises three components repre-
senting the principal characteristics of endourologi-
cal treatment outcomes in nephroureterolithiasis: the
stone-free rate (SFR), the postoperative complication
rate, and operative duration. The structure of the index
is based on the distinction between a parameter repre-
senting the beneficial clinical outcome and parameters
reflecting factors associated with the intervention. The
stone-free rate is incorporated into the numerator of
the equation as the primary measure of treatment ef-
fectiveness, whereas the complication rate and opera-
tive duration are included in the denominator. The SFR
represents the proportion of patients with no residual
urinary tract calculi following endourological inter-
vention. The postoperative complication rate reflects
the frequency of adverse events associated with the
surgical procedure, including infectious complications,
haemorrhage, and other postoperative conditions. Op-
erative duration represents the time required to per-
form the surgical procedure and is used as a quantita-
tive measure of treatment resource utilisation.

The resulting values of the integral index of com-
posite treatment effectiveness provide a quantitative
measure of the outcomes of endourological interven-
tions. For a fixed stone-free rate, an increase in either
the complication rate or operative duration results in a
lower index value. Conversely, when the values of these
risk-related factors remain comparable, an increase in
the stone-free rate leads to a higher ICTE value. Thus,
changes in each component exert a predictable influ-
ence on the final value of the index, allowing the con-
tribution of individual parameters to be incorporated
within a single quantitative model.

Postoperative complication rate and indicators

of treatment resource utilisation

The safety of endourological interventions is one of the
most important factors determining the clinical value
of a treatment modality. Despite the minimally invasive
nature of contemporary endourological techniques,
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surgical treatment of urinary stone disease may be as-
sociated with various complications, including infec-
tious complications, haemorrhage, urinary tract injury,
and other adverse events. The postoperative complica-
tion rate reflects the combined influence of the inva-
siveness of the procedure, its technical complexity, and
patient-related factors. When comparing different en-
dourological techniques, this parameter provides an as-
sessment of the level of risk associated with each treat-
ment modality. An increase in the complication rate
objectively reduces the clinical value of treatment, even
when stone clearance is highly effective. Consequently,
this parameter was incorporated into the index as a fac-
tor that reduces the final ICTE value. This approach en-
ables the balance between treatment effectiveness and
procedural safety to be taken into account.

In addition to treatment effectiveness and safety,
treatment resource utilisation is an important aspect
in the evaluation of healthcare technologies. In surgi-
cal practice, one of the most objective and reproduci-
ble indicators of resource utilisation is operative du-
ration. The duration of surgery reflects the technical
complexity of the procedure, the degree of surgical
invasiveness, and the utilisation of operating theatre
resources. Longer procedures are generally associated
with a greater burden on both the patient and health-
care personnel, while also requiring more substantial
organisational resources. Furthermore, operative dura-
tion is often correlated with the likelihood of postoper-
ative complications and the length of patient recovery.
Accordingly, this parameter may be regarded as an in-
direct indicator of the overall complexity and resource
requirements of the treatment modality.

The inclusion of operative duration in the structure
of the integral index of composite treatment effective-
ness makes it possible to account not only for the direct
clinical outcome of treatment but also for the organi-
sational aspects associated with the use of different
endourological techniques. This is particularly impor-
tant when comparing treatment modalities in health-
care systems with limited resources. Thus, the selected
components of the ICTE - the stone-free rate, the post-
operative complication rate, and operative duration -
represent the three principal dimensions of treatment
outcomes: effectiveness, safety, and treatment resource
utilisation. Their integration within a single mathemat-
ical model provides a more comprehensive and objec-
tive assessment of the outcomes of endourological in-
terventions for nephroureterolithiasis.

Advantages of the ICTE and its applications

The use of the ICTE enables a transition from the iso-
lated assessment of individual treatment parameters
in nephroureterolithiasis to a more comprehensive
quantitative evaluation of endourological outcomes. By
integrating the key parameters of clinical outcome into
a single calculated measure, the index simultaneously

accounts for the effectiveness of stone removal, proce-
dural safety, and treatment resource utilisation. One of
the principal advantages of the proposed index is its
ability to facilitate the objective comparison of differ-
ent endourological treatment modalities. In situations
where different techniques demonstrate comparable
stone-free rates but differ in complication rates or op-
erative duration, the use of an integral index provides a
more balanced assessment of their overall clinical value.

A further advantage of the index is its simplicity
and reproducibility. All variables incorporated into
the equation are standard parameters widely used in
clinical studies of urinary stone disease and routinely
recorded in clinical practice. This makes the index suit-
able for application both in scientific research and in
the evaluation of treatment outcomes in routine clini-
cal settings. The proposed index may also prove valua-
ble for analysing treatment outcomes across different
healthcare institutions and geographical regions. The
inclusion of a measure of treatment resource utilisa-
tion enables organisational aspects of healthcare de-
livery to be taken into account, which is particularly
important when comparing outcomes between insti-
tutions with different levels of technical infrastructure
and resource availability. Taken together, the ICTE pro-
vides a practical tool for the quantitative evaluation of
endourological treatment outcomes by integrating the
principal dimensions of clinical outcome into a single
calculated measure.

The ICTE may be applied in a wide range of clinical
and scientific activities related to the management of
nephroureterolithiasis. First, it may be used in clinical
studies comparing different endourological treatment
modalities for urinary stone disease. The use of a sin-
gle integral measure simplifies the interpretation of
study findings and facilitates direct comparisons be-
tween different stone removal techniques. In addition,
the index may be used to evaluate treatment outcomes
within individual healthcare institutions. The applica-
tion of an integral measure enables a more objective
assessment of the performance of a hospital or surgical
department by simultaneously considering treatment
effectiveness, procedural safety, and resource utili-
sation. Another important application of the index is
the evaluation of regional differences in the manage-
ment of nephroureterolithiasis. The effectiveness of
endourological interventions may vary substantially
according to geographical and climatic conditions,
disease patterns, and the level of technical equipment
available within healthcare institutions. Furthermore,
the proposed index may be used in the development of
clinical guidelines and in the evaluation of the imple-
mentation of new medical technologies. The availabil-
ity of a quantitative measure integrating the principal
parameters of clinical outcome facilitates the compar-
ative assessment of different approaches to the treat-
ment of urinary stone disease.
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Discussion

The proposed calculation model enables a transition
from the fragmented assessment of treatment out-
comes in nephroureterolithiasis to a more compre-
hensive quantitative analysis that simultaneously ac-
counts for treatment effectiveness, procedural safety,
and treatment resource utilisation. This is of particular
importance in clinical practice, as individual outcome
measures frequently demonstrate divergent trends,
thereby complicating the interpretation of results and
the selection of the optimal treatment strategy. In re-
cent years, the limitations of analysing individual pa-
rameters, such as the SFR, in isolation have been in-
creasingly emphasised in the literature, as this measure
neither reflects the risk of complications nor accounts
for the burden placed on the patient and the healthcare
system. For example, D.Y. Chung et al. [16], in a system-
atic review and network meta-analysis including 35
studies, demonstrated that percutaneous nephrolitho-
tomy (PCNL) achieved a higher SFR than retrograde in-
trarenal surgery (RIRS) and extracorporeal shock wave
lithotripsy. However, the authors emphasised that the
use of the SFR alone does not provide a comprehensive
assessment of clinical effectiveness, as it fails to consid-
er differences in complication profiles and the invasive-
ness of the procedures. These findings directly support
the need for integral indices capable of incorporating
multiple dimensions of clinical outcomes.

An attempt to achieve a more comprehensive
evaluation of treatment outcomes has been made
through the trifecta concept. E. Pozzi et al. [18] report-
ed that trifecta achievement following vacuum-assist-
ed mini-PCNL was observed in approximately 60%
of patients, while the likelihood of achieving trifecta
decreased with increasing stone burden and involve-
ment of multiple calyces. The authors also found that
patients who achieved trifecta had shorter operative
times and more favourable postoperative recovery.
These findings indicate that combining several out-
come parameters provides a more complete character-
isation of treatment success. Nevertheless, the trifecta
remains a qualitative tool because, in most studies, it
is assessed as a binary outcome (“achieved” or “not
achieved”), thereby limiting opportunities for statisti-
cal analysis and reducing sensitivity when comparing
different treatment modalities.

Within this context, the proposed integral in-
dex of composite treatment effectiveness (ICTE) may
be regarded as a further development of the trifecta
concept, providing a transition from qualitative as-
sessment to the quantitative integration of treatment
outcome parameters. Unlike binary models, the ICTE
accounts for the contribution of each individual com-
ponent and generates a continuous measure reflecting
the balance between treatment effectiveness and pro-
cedural safety. From a methodological perspective, this
approach is consistent with current developments in

comparative effectiveness research. According to the
recommendations of D.C. Hoaglin et al. [19], indirect
treatment comparisons and network meta-analyses
make it possible to integrate disparate sources of evi-
dence and generate more comprehensive estimates of
the effectiveness of healthcare technologies, particu-
larly when direct comparative studies are unavailable.
Although these methods are primarily intended for the
synthesis of evidence across multiple studies, their
underlying conceptual framework (the integration of
several sources of information within a single analyti-
cal model) is consistent with the methodological prin-
ciples underpinning the ICTE.

Further evidence supporting the need to integrate
multiple outcome parameters is provided by stud-
ies investigating the ranking of treatment modalities.
D.C. Hoaglin et al. [20] demonstrated that, even when
advanced statistical techniques such as network me-
ta-analysis are employed, the interpretation of results
depends substantially on the selected outcome meas-
ures and their variability. The authors emphasised
that ranking treatment modalities without accounting
for uncertainty may lead to misleading clinical con-
clusions, highlighting the need for more robust and
comprehensive evaluation models. From a clinical per-
spective, consideration of risk factors for complications
is equally important. O. Ucer et al. [21] demonstrated
that, in the treatment of renal calculi measuring 2-4 cm,
PCNL achieved a higher stone-free rate (94% versus
73% for RIRS), but was associated with longer hospital-
isation and a greater need for blood transfusion, while
no significant differences in patient quality of life were
observed. These findings demonstrate that the clinical
value of a treatment modality depends not only on the
effectiveness of stone clearance but also on its safety
profile and its overall impact on the patient.

Similar conclusions were reported by L. Boeri et
al. [22], who demonstrated that Hounsfield unit (HU)
values are independent predictors of infectious com-
plications. Specifically, an HU value > 6.3 was associat-
ed with pyohydronephrosis, whereas an HU value>7.3
was associated with an increased risk of postoperative
sepsis. These findings indicate that treatment out-
comes are determined not only by the technical suc-
cess of the intervention but also by the patient’s base-
line clinical condition, further supporting the need for
a comprehensive approach to outcome assessment.
Overall, current evidence indicates that the clinical
evaluation of endourological interventions should in-
corporate several interrelated outcome parameters.
The proposed integral index of composite treatment
effectiveness addresses this need by integrating the
principal components of treatment outcome - stone
removal effectiveness, procedural safety, and treat-
ment resource utilisation — within a single mathemat-
ical model. This approach not only improves the com-
parability of findings across different studies but also
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provides an assessment of treatment effectiveness that
more closely reflects real-world clinical practice. Nev-
ertheless, the proposed index has several limitations.
In particular, the model does not incorporate long-
term quality of life, recurrence rates, or the duration
of postoperative rehabilitation. Furthermore, the nor-
malisation coefficients used in the model require fur-
ther clinical validation.

Conclusions

During the present study, which was aimed at the de-
velopment and methodological substantiation of an in-
tegral indicator for the comparative evaluation of the
outcomes of endourological interventions in nephroure-
terolithiasis, an integral index of composite treatment
effectiveness was proposed. The index was designed
to provide a quantitative assessment of treatment out-
comes and was developed on the basis of an analysis of
the key clinical parameters used in contemporary uro-
logical practice. Unlike the traditional approach, which
relies on the separate analysis of individual indicators,
the proposed index combines the principal characteris-
tics of the clinical outcome, including the effectiveness
of stone removal, procedural safety, and the resource
utilisation associated with surgery. The structure of
the ICTE is based on the use of the SFR as the primary
criterion of effectiveness, while the incidence of post-
operative complications and operative duration are
considered factors influencing the overall clinical value
of treatment. This combination of parameters makes it
possible to account for changes in indicators that may
occur in different directions and to generate an inte-
grated quantitative measure of treatment outcomes.

Conceptually, the proposed index is similar to the
trifecta model widely used in urology, which assumes
the simultaneous achievement of several criteria of
procedural success. However, unlike the trifecta, which

effectiveness of endourological technologies, particu-
larly in situations where different methods demon-
strate comparable SFRs but differ in their complication
profiles or operative duration. The use of the integral
index therefore makes it possible to consider not only
the immediate clinical effect, but also the associated
risks and the burden imposed on both the patient and
the healthcare system.

The proposed index may be applied both in sci-
entific research and in clinical practice, improving the
comparability of results and facilitating the interpreta-
tion of clinical data. A significant advantage of the index
is its potential use in analysing treatment effectiveness
across different regions and healthcare settings, there-
by allowing for differences in disease patterns, the level
of technological equipment available in medical institu-
tions, and resource availability to be taken into account.
Nevertheless, the index requires further clinical testing
and validation in independent patient cohorts. Promis-
ing directions for future research include the investiga-
tion ofits prognosticvalue and the expansion of the mod-
el through the incorporation of additional clinical and
radiological parameters. Evaluation of the applicability
ofthe ICTE across different endourological technologies
and clinical scenarios will help to refine its structure
and improve the accuracy of the quantitative assess-
ment of treatment outcomes in nephroureterolithiasis.
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