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Objectives: To evaluate the emergency
management of obstructing ureteral cal-

culi with two different techniques (SWL and URS) with an
emphasis on patients life quality.
Methods: A total of 80 patients presenting with acute colic
pain due to a single obstructing ureteral stone were treated
within 24 hours following the onset of pain with two differ-
ent approaches in a randomized manner. Patients requiring
DJ stent placement and/or auxiliary measures after both
procedures were excluded and the remaining 65 patients
were evaluated [Group1: ESWL (n = 34); Group 2: URS
(n = 31)]. Patients were followed during 4-weeks period with
respect to the analgesic requirement, number of renal colic
attacks and emergency department visits along with the
HRQOL scores. 
Results: While 26 patients treated with URS (83.9%) were
stone-free, 24 cases in SWL were stone-free (70.6%) after 4
weeks. Evaluation of the cases during this follow-up period
demonstrated that cases undergoing SWL required signifi-
cantly higher amount of analgesics when compared with
URS group (p < 0.001). In addition to the lower mean num-
ber of renal colic attacks and emergency department visits
in URS group; both the mean HRQOL in terms of EQ-5D
index and mean EQ-5D VAS values were also significantly
higher in these cases when compared with the cases tretaed
with SWL. 
Conclusions: Due to the negative impact of stone related
events after emergency SWL on patients HRQOL, emer-
gency URS may be applied more effectively with the advan-
tages of prompt fragmentation of the calculi along with the
immediate relief of obstruction and pain.
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obstruction and colic related distressing symptoms neces-
sitating analgesic use and emergency department (ED)
visits which could have significant effects on the health-
related quality of life (HRQOL) (2-8).
Placement of an ureteral stent or percutaneous nephros-
tomy tube are the alternatives when conservative medical
management does not resolve symptoms (3-5). Currently
shock wave lithotripsy (SWL) and ureterorenoscopy
(URS) are commonly performed procedures and while
EAU/AUA treatment guidelines accepted both approach-
es as preferred options (4). Stone free (SF) rates after SWL
is probably lower, especially for mid and distal ureteral
stones (4, 6). 
Although both methods were performed successfully in
an elective manner; accumulated data so far in demon-
strated that emergency disintegration with SWL (man-
agement of the obstructing stones within 24 hours after
the first colic attack) and also emergency removal with
URS (where SWL system is unavailable or has been
unsuccessful) may also be effective alternatives (3, 4).
Each approach has its own advantages and disadvatages
and although emergency SWL has been performed with
acceptable stone free rates (9, 10); uretersocopic
lithotripsy has been found to be more effective in the
quick and complete relief of acute obstruction and relat-
ed pain (11-13).
HRQOL is an estimate of freedom from impairment, dis-
ability or handicap (14). The concept of HRQOL is mul-
tidimensional and includes psychosocial, physical and
emotional status, as well as patient autonomy and is
applicable to a wide variety of medical conditions (15-
17). This brings the issue into the agenda that irrespec-
tive of the stone related factors, urologists should not
solely focus on the stone free rates obtained but also on
the possible effects of the procedure induced psycholog-
ical and social life of the patients (14, 15). Related with
this subject, although various studies focused on the
stone free rates and stone related problems to some
extent after treatment; to our knowledge no study so far
has investigated the HRQOL of the patients after under-
going certain ureteral stone management procedures. 
In this present prospective controlled study, in addition
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INTRODUCTION
As a worldwide common pathology, urolithiasis affects
about 5 to 10% of the general population (1). Despite the
asymptomatic clinical course in a certain percent of the
cases; ureteral calculi may cause obstruction and colic
pain requiring an immediate management. Stone removal
is often needed for relatively larger stones to remove the
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to outline the efficacy of SWL and URS approaches per-
formed in an emergent manner; we also aimed to evalu-
ate the possible treatment related changes in the HRQOL
of the patients undergoing these procedures.

PATIENTS AND METHODS
Between October 2014 and May 2015, 80 adult patients
(54 male and 26 female; M/F: 2.07) with acute colic pain
due to a single obstructing opaque upper ureteral stone
(5 to 10 mm) were evaluated. Patients with multiple
stones, previous stone surgery including stent placement
and auxiliary procedures, congenital anomalies, active
urinary tract infection, pregnancy or renal insufficiency
were excluded. 
Following acute pain management, emergency treatment
of the stones within 24 hours after the onset of pain was
performed. In addition to a detailed history and uro-gen-
ital examination, biochemical evaluation and urinalysis
were performed. The study protocol has been approved
by ethics committee of the institution. Although a non-
contrast computed tomography (NCCT) was performed
in all cases during colic attack; plain X-ray of the kidney,
ureter and bladder (KUB), ultrasound and excretory
urography were also done when necessary. 
All cases were treated within 24 hours following the
onset of pain with two different approaches (SWL and
URS) in a randomized manner. Although medical expul-
sive therapy (MET)), observation or a planned elective
therapy were offered; due to the distressing colic pain
none has accepted these alternatives. Patients requiring
DJ stent placement and/or auxiliary measures after both
procedures were excluded due to the possible effects of
these procedures on the HRQOL of the cases which may
affect to interprete our final data. The remaining 65
patients were included in the study (Group 1: SWL (n =
34); Group 2: URS (n = 31)). Randomization was done
by a simple method by generating a random digit (0-60
in each group). While even numbers were used for SWL,
odd numbers used for URS. The advantages, disadvan-
tages and possible complications of both procedures
were explained and a written informed consent has been
obtained. 
SWL was performed with an electromag-
netic lithotriptor (Compact Sigma,
Dornier MedTech, Wessling, Germany)
under analgesia. Semirigid ureteroscopy
was performed with 8 Fr ureteroscope
(Karl Storz, Tuttlingen, Germany) under
general anesthesia. In addition to the
stone free and possible complication
rates; patients were followed during 4-
weeks period (by accepting every week)
with respect to the analgesic requirement
(mg of diclofenac sodium applied),
number of renal colic attacks and emer-
gency department visits.
Lastly, as an important parameter the
HRQOL of all cases were assessed by
using EuroQol 5D (EQ-5D) scale ((com-
prising two different scales namely EQ-
5D index scale and the EQ-5D visual

analogue scale (VAS)) which has been devaloped in 1987
by an international team, the European Quality of Life
Group at the end of 4-weeks period (18).
Data are presented as mean ± standard error of mean. By
using Prism 5.0 (GraphPad Software, San Diego, CA),
unpaired t test was used to evaluate the overall statistical
significance between subgroups; p < 0.05 was consid-
ered to be significant.

RESULTS
A total of 65 patients were included and further evaluat-
ed (47 men and 18 women; M/F: 2.61), (Group 1: ESWL
(n = 34); Group 2: URS (n = 31)). The overall mean stone
burden was 51.50 ± 2.78 mm2 (30-96 mm2). Patient as
well as stone related characteristics in the whole group
are being summarized in Table 1. 
Evaluation of our results after 4-weeks period revealed
the following findings. Of all the 31 cases treated with
URS: 26 cases (83.9%) became completely stone free
(SF), residual fragments (RF) were present in 5 cases
(16.1%). RF were removed by flexible URS. On the other
hand, of the 34 cases undergoing SWL: 24 cases were
completely SF (70.6%), one case (2.9%) had RF (< 4
mm), the procedure was unsuccessful in the remaining 9
cases (26.5%) (Table 2). Ureteroscopic stone disintegra-
tion was performed in all the unsuccessful SWL treat-
ments.
On the other hand, cases undergoing SWL required sta-
tistically significant higher amount of analgesics (mean
value of analgesic requirement was 351.0 ± 60.25 mg (0-
1200 mg) and 75.00 ± 20.27 mg (0-525 mg) respective-
ly, p < 0.001). Additionally, the mean value of visual ana-
log scores during pain was also significantly higher in
these cases (p = 0.0212). Same findings were true for the
mean number of renal colic attacks and ED visits with
significantly higher values in favour of SWL (< 0.001 and
0.0097 respectively) (Table 3).
Regarding the possible negative impact of above men-
tioned parameters on the HRQOL of the cases after 4
weeks; the life quality scores in both groups were well
evaluated (by using the mean index values of EQ-5D and

Overall ESWL URS p
n = 65 n = 34 n = 31

Age (year) 40.50 ± 1.73 38.73 ± 2.48 42.27 ± 2.41 0.3109
Stone burden (mm2) 51.50 ± 2.78 47.40 ± 2.84 55.60 ± 4.71 0.1416
HU (hounsfield unit) 764.4 ± 37.59 707.5 ± 46.72 821.3 ± 57.82 0.1312
Degree of hydronephrosis (grade) 1.71 ± 0,10 1.53 ± 0.14 1.90 ± 0.13 0.0773

Table 1. 
Evaluation of patient and stone characteristics in both groups.

Stone free 24 70.6 26      83.9 
Residüel stone ≤ 4 mm 1     2.9 0 0
Not stone free (requiring intervention) 9 26.5 5   16.1 

Table 2. 
Stone passage rates and required interventions after 4-weeks 
in both groups.
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mean values of EQ-5D VAS methods) after 4-weeks. Our
results showed that cases undergoing SWL tended to
have significantly lower scores indicating the negative
effects of spontaneous passage of RF and additional pro-
cedures. Evaluation of the HRQOL scores in terms of
EQ-5D instrument diemensions again demonstrated that
the “pain/discomfort” and “anxiety/depression” dimensions
were the most commonly and meaningfully affected
dimensions (expressions as “some problems”). Our data
revealed the mean indices of EQ-5D to be 0.77 ± 0.02
(0.36-1.00) vs 0.87 ± 0.01 (0.76-1.00), (p = 0.004) in
cases undergoing SWL and URS respectively. Lastly, eval-
uation of mean EQ-5D VAS values demonstrated higher
mean values in patients undergoing URS (p < 0.001)
(Table 4). These findings indicated the meaningful
adverse effects of SWL related events on the QOL of the
cases treated for ureteral calculi. Comparative evaluation
of our results with pooled European data of comparable
age group did show similar mean index values for the
dimensions evaluated (19).

DISCUSSION
As a result of obstruction and colic pain requiring an
emergency management in the majority of the cases,
upper ureteral stones may significantly affect the life
quality of the patients (1, 2). Currently both SWL and
URS with different lithotriptor systems are acceptable
alternatives in the management of these stones (20, 21).
Although SWL seems to be the preferred method with its
effective and safe nature; repeated treatments may pro-
long the total duration of the treatment during which
fragment passage may cause obstruction, colic pain and
urinary symptoms (22-25). In addition to distressing
symptoms; severe obstruction will require a rapid stone
removal in at least a certain subset of patients with rela-
tively harder stones (1, 2, 4, 5).
On the other hand, clinical use of the smaller scopes has
led the endourologists to remove the ureteral calculi in a

safe, quick and more cost-effective man-
ner with URS (26, 27). However; despite
the advantage of an immediate decom-
pression of the obstruction in one session,
general anesthesia and hospitalization will
be required in these cases (4, 11). Due to
the prolonged obstruction along with the
impact of repeated colic attacks requring
analgesic medication and emergency
department referral, emergency manage-
ment of ureteral stones during or immedi-
ately after the first acute renal colic attack
has been applied as a more reasonable
alternative in selected cases (3, 10, 28).
Available limited data demostrated that
both “SWL” and “Ureteroscopic lithotripsy”
could be performed in an “emergent man-
ner” to relieve the present obstruction and
related colicky pain. However it is hard
for the responsible endourologist to select
and also offer one procedure as more
advantageous than the other one depend-
ing solely on these similar outcomes.

Lastly, such stones could be a serious health problem due
to the obstruction induced colic pain and associated dis-
tressing symptoms with significant adverse effects on the
HRQOL of the cases (7, 8). 
Health related quality of life assessment is an increasing-
ly important aspect of contemporary medical practice
which can be measured by general and/or disease-specif-
ic instruments (14). The concept of HRQOL is multidi-
mensional and includes psychosocial, physical and emo-
tional status, as well as patient autonomy and is applica-
ble to a wide variety of medical conditions (15-17).
Among the instruments used so far; as a generic, HRQOL
instrument to measure health outcomes; EQ-5D scale
has been devaloped in 1987 by an international team,
the European Quality of Life Group. The validity of the
EQ-5D has been assessed within a number of different
patient groups and within the general population in dif-
ferent countries. Currently there are 170 official language
versions of EQ-5D (18). One of them is the Turkish ver-
sion of EQ-5D, which was obtained from EuroQol
(www.euroqol.org) and used in our study. This instru-
ment comprises two different scales namely EQ-5D
index scale and the EQ-5D visual analogue scale (VAS).
The EQ-5D index scale currently comprises a question-
naire with five dimensions (mobility, self-care, usual
activities, pain/discomfort and anxiety/depression). Each
dimension of the EQ-5D is divided into three degrees of
severity as “no problem”, “some problems”, or “major prob-
lems”. A single index score can be produced using infor-
mation from these five dimensions. The EQ-5D index
score range from -0.59 to 1 and includes a worse than
death measure (negative score), outside the range of 0
(dead) to 1 (perfect health). Second scale is the EQ-5D
VAS scale and it is a 20-cm visual analogue scale where
the respondent is asked to mark his or her own current
state of health on a thermometer-like line calibrated from
0 to 100.
In light of the data given above, we may claim that emer-
gency removal of ureteral calculi following pain manage-
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Overall ESWL URS p
n = 65 n = 34 n = 31

No. of renal colic 2.55 ± 0.36 4.30 ± 0.54 0.80 ± 0.20 < 0.001
No. of ED visit 0.68 ± 0.13 1.03 ± 0.23 0.33 ± 0.11 0.0097
Analgesic required (mg) 213.3 ± 36.30 351.0 ± 60.25 75.00 ± 20.27 < 0.001
VAS during pain 4.90 ± 0.35 5.70 ± 0.38 4.10 ± 0.55 0.0212

Table 3. 
Evaluation of the mean number of colic attacks, analgesic requirement, 
ED visits and VAS in both groups during 4-weeks follow-up period.

Overall ESWL URS p
n = 65 n = 34 n = 31

Mean EQ-5D index 0.82 ± 0.13 0.77 ± 0.02 0.87 ± 0.01 0.004
Mean EQ-5D VAS value 78.92 ± 1.35 73.17 ± 1.72 84.67 ± 1.49 < 0.001
VAS during pain 4.90 ± 0.35 5.70 ± 0.38 4.10 ± 0.55 0.0212

Table 4. 
Evaluation of the mean EQ-5D index values and EQ-5D VAS values 
in both groups, during 4-weeks follow-up period.
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ment after first colic attack will further be advantageous
by diminishing the negative effects of the stone induced
symptoms on the HRQOL of the cases and this observa-
tion will further strengthen the judicious emergency
application of both procedures in such cases. With this
concept, we may realize that urologists should not solely
focus on the SF rates obtained but also on the possible
effects of the stone-induced distressing symptoms on the
psychological and social life of the patients (14, 15). To
our knowledge, no study so far has investigated HRQOL
in patients with ureteral calculi undergoing SWL as well
as URS in an emergent manner.
Regarding the possible changes in HRQOL in patients
with stone disease Penniston and Nakada reported that
these patients showed decreased HRQOL when com-
pared to healthy adults. Using the SF-36 validated QOL
questionnaire, they found that stone-bearing patients
had lower scores on the general health and bodily pain
domains, and female stone formers reported lower aver-
age QOL scores than male respondents (17). In 2009,
again, Bensalah et al. reported multiple factors affecting
HRQOL in such patients, including BMI, age and the
number of surgical procedures performed (15). Lastly,
Rabah et al. examined HRQOL of patients after lithotrip-
sy procedure and stated that HRQOL of these cases was
similar to the healthy controls (8). 
In this present study, we aimed to evaluate the possible
effects of two different ureteral stone management
options (SWL vs URS) performed in an emergent man-
ner on the HRQOL of the treated patients. Our results
have clearly demonstrated that contrary to SWL applica-
tion; ureteroscopic Ho-YAG disintegration of ureteral
stones were found to be associated with higher SF rates
after a single session with limited or no additional pro-
cedures which significantly lowered the mean number of
both renal colics and ED visits along with the total
amount of analgesic used. Relatively lower SF rates after
a single session of SWL coupled with higher rates of
additional procedures for RF removal may have a nega-
tive impact on patients life quality during this period. 
Evaluation of the data reported in the literature on this
aspect so far did show that although 5-10% of the
patients reported “extreme problems”; most of the patients
had reported “no problem” for all domains. Our findings
were in accordance with these data where most of the
cases after SWL showed “some problems” related with two
main dimensions (“pain/discomfort” and “anxiety/depres-
sion”). 
Thus our data indicate that in addition to the higher SF
rates and limited additional procedures, emergency
ureteroscopy may have certain advantages mentioned
above which will definitely have positive effects on the
HRQOL of treated cases. Our findings again seem to be
further valuable by giving the chance for the practising
urologists to offer this approach reliably based on the
objective advantages of the procedure that will inevitably
preferred by the patients.
Our current study has only one certain limitation; the
number of the cases evaluated in this study might be small,
but in light of the highly limited data available in the liter-
ature, we believe that our current findings will be con-
tributive enough to a considerable extent. Furthermore to

our knowledge this is the first report focusing on the life
quality changes in cases undergoing two different stone
treatment modalities (SWL vs URS).

CONCLUSION
Emergency ureteroscopic management of obstructive
ureteral stones appears to be an effective treatment
modality with comparable success as well as complica-
tion rates with SWL performed in the same manner.
However, taking the statistically significant negative
impact of stone related distressing events induced by the
fragments after emergency SWL on the HRQOL of the
treated cases, we believe that in skilled hands, emergent
URS approach may be a better option than emergency
SWL. We believe that further studies with larger series of
patients including other indicative parameters are cer-
tainly needed.
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