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Background: Ureteral stone can be measured on the NCCT scan as peri-calculus ureteral thickness.
If this depicts significant calculus impaction, the patient could be counseled regarding intra-operative
risk and incomplete stone clearance. The present study was planned to evaluate the use of NCCT in
patients with ureterolithiasis for the prediction of a favorable clinical outcome. Materials and
methods: Patients who underwent ureterorenoscopy for ureteric calculus with pre-operative NCCT
scan were included and intraoperative data were recorded. Operating surgeons were blinded for
proximal ureteric wall thickness (p-UWT), peri-calculus ureteric wall thickness (p-CUT), and distal
ureteric wall thickness (d-UWT) values. The guidewire was negotiated before each URS. Stone was
considered impacted if guidewire could not be negotiated in 2 attempts. Results: Of total patients
108 patients, 70 patients had non-impacted calculus and 38 patients had impacted calculus. Patients
with an impacted calculus had significantly higher p-UWT (9.76 ±3.11mm), p-CUT (6.82±2.57mm),
and d-UWT (6.26±2.28mm) as compared to non-impacted. There was a positive correlation in SIS
with p-UWT, p-CUT, and p-DWT in both impacted and non-impacted groups. Conclusion: Pre-
operative ureteric wall thickness in proximal, peri, and distal to calculus can predict intraoperative
risk and impaction of calculus.
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Introduction
Ureters are part of the urinary tract, and they carry
urine produced by the kidneys to the bladder.
Ureteral stones are kidney stones that have become
stuck in one or both ureters. Ureteric stone is a
common cause of acute flank pain with increasing
prevalence. Ureteral stone impaction causes
papillary hypertrophy and edema of ureteric
transitional epithelium causing a ureteric wall to
thicken [1].

Extracorporeal shockwave lithotripsy, Ureteroscopy
(URS), percutaneous methods, and medical
expulsive therapy are the treatment option for the
ureteric stone [2,3]. Ureteroscopy (URS) has
evolved into a safer and more efficacious mode of
treatment for stones in all locations in the ureter
[3,4].

This thickened ureteric wall makes endoscopic
ureteral stone surgery more challenging [5]. Pre-
operative, NCCT findings of perinephric fat
stranding, hydronephrosis, and ureteric wall
thickness, aid diagnosis of impacted ureterolithiasis
[6]. Non-contrast CT (NCCT) has also been reported
to be more sensitive than excretory urography for
ureteral stones [7].

NCCT is a non-invasive investigation and can
diagnose extra urinary causes of obstruction [8].To
our knowledge, a little work has been done in the
evaluation of NCCT for help in predicting a favorable
clinical outcome in patients with ureteral stones.
Based on the findings of NCCT, the patient could be
counseled regarding intra-operative risk, incomplete
clearance, or second procedure. The present study
was planned to evaluate the use of NCCT in patients
with ureterolithiasis for the prediction of a favorable
clinical outcome.

Material and Methods
Study setting: This study was conducted in the
Department of Urology, Dr. S.N. Medical College,
Jodhpur in patients who underwent
ureterorenoscopy for ureteric calculus with pre-
operative NCCT scan.

Duration and type of study: This present
prospective study was conducted between January
2019 to June 2019.

Sampling methods and sample size
calculation: All consecutive patients who
underwent ureterorenoscopy for ureteric calculus

With a pre-operative NCCT scan were considered for
this study. This was a duration based study; so all
patients during the study period of six months were
included in the study.

Inclusion criteria: All patients with single ureteric
calculus, duration of symptoms >2 months, patients
who underwent pre-operative NCCT, and patiently
planned for URSL were included in the study.

Exclusion criteria: Patients with congenital
anomalies, chronic kidney disease, previous history
of ipsilateral ureteric surgery or DJ in situ, UVJ
calculi, calculus pushed back into renal pelvis were
excluded out from the study.

Procedure: Operating surgeons were blinded for
proximal ureteric wall thickness (p-UWT-distance
between the inner wall and outer wall of the ureter
at just proximal end of calculus), peri-calculus
ureteric wall thickness(p-CUT-distance between the
inner wall and outer wall of the ureter at the mid of
length of calculus) and distal ureteric wall thickness
(d-UWT-distance between the inner wall and outer
wall of the ureter at just distal end of calculus)
values. The guidewire was negotiated before each
URS.

Stone was considered impacted if guidewire could
not be negotiated in 2 attempts. Intra-operative
stone impaction score (SIS) assigned on a scale of 0
(dislodged spontaneously), 1 (dislodged with saline
pressure), 2 (dislodged after lithotripsy), 3
(fragments impacted in edema) and 4 (open). This
score denotes the ease with which the surgeon can
engage calculus for lithotripsy. Intra-operative
findings were correlated to preoperative NCCT
measurements of ureteral thickness. Other variables
like duration of symptoms, hydronephrosis, stone
size in the longest dimension, and stone location
were also analyzed.

Ethical consideration and permission: This
study was conducted only after approval from the
institutional ethics committee and all patients were
enrolled in the study only after taking informed
consent.

Statistical Analysis: Data was recorded in
'Microsoft excel 2007' format and analyzed using
SPSS version 15.0'. Impacted and non-impacted
groups were compared and analyzed using the
student "t" test. Spearman correlation test was
applied to find the relation of SIS with p-UWT, p-
CUT, and p-DWT. A p-value of less than 0.05 was
considered significant for all parameters.
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Results
In the present study as the duration of disease
increases, there was a significant increase in p-UWT,
p-CUT, and d-UWT values (p< 0.001). The patients
were also divided into groups based on the duration
of symptoms into 6 monthly intervals and these
groups were compared.

Significantly higher ureteric wall thickness values
were found at all three levels among the groups
(Table 1).

Table-1: Duration of stone in relation to p-
UWT, p-CUT, d-UWT.

Duration of

stone(months)

p-UWT

(Mean±SD)

p-CUT

(Mean±SD)

d-UWT

(Mean±SD)

<6 3.09±1.80 2.34±1.13 2.26±

6-12 8.78±2.58 6.51±2.10 5.83±

>12 11.26±2.03 7.94±1.60 7.35±

P value <0.001* <0.001* <0.001*

*significant

Of total patients 108 patients, 70 patients had non-
impacted calculus and 38 patients had impacted
calculus. The impacted calculus group was
compared to the non-impacted calculus group. A
significantly higher ureteric wall thickness values
were found at all three levels among the groups.

Patients with an impacted calculus had significantly
higher p-UWT (9.76 ±3.11mm), p-CUT
(6.82±2.57mm), and d-UWT (6.26±2.28mm) as
compared to non-impacted. (p˂0.001) Significantly
higher duration of symptoms (10.20±5.15 months)
was found in the impacted group as compared to
the non-impacted group (4.26±2.77months).
(p˂0.001) (Table 2).

Table- 2: Comparison between the impacted
and non-impacted stone.

 Impacted

stone(38)

Non-impacted stone

(70)

P

value

Age (years) 31.42±14.30 35.94±15.20 0.135

Sex (M/F ratio) 20/18 41/29  

BMI (kg/m2) 24.03±3.77 23.78±3.28 0.949

Duration of symptoms

(months)

10.20±5.15 4.26±2.77 ˂0.00

1*

p-UWT (mm) 9.76±3.11 3.62±2.27 ˂0.00

1*

p-CUT(mm) 6.82±2.57 2.86±1.72 ˂0.00

1*

d-UWT (mm) 6.26±2.28 2.69±1.52 ˂0.00

1*

Hounsfied unit (HU) 895.05±372.00 864.61±361.08 0.616

Stone size (mm) 13.64±5.51 11.49±3.87 0.02

*significant

On comparing SIS score with ureteric wall thickness
at all three levels using the Spearman coefficient of
correlation there was a positive correlation was
found. As the ureteric wall thickness increases there
was a significant increase in the SIS score provided
by the surgeon.

The score is skewed towards the lower value in a
non-impacted group and higher value was assigned
in an impacted group with a non-significant
difference. (Table 3, Figure 1a and 1b)

Fig-1a: Correlation of surgeon score with
various findings in case of impacted stone.

Fig-1b: Correlation of surgeon score with
various findings in case of non-impacted
stone.

Table 3: Correlation of surgeon score with
various findings in case of impacted and non-
impacted stone.

 Surgeon score in impacted

stone

Surgeon score in non-

impacted stone

Spearman correlation

coefficient

P-value Spearman correlation

coefficient

P-value

p-UWT 0.754 <0.001*0.778 <0.001*

p-CUT 0.767 <0.001*0.812 <0.001*

d-UWT 0.780 <0.001*0.788 <0.001*

Other parameters including age, sex, body mass
index, and HU of stone were found to have no
significant relation to the ureteric wall thickness and
impaction of calculus (Table 1).
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Discussion
NCCT is now used routinely for the diagnosis and
treatment of patients with ureterolithiasis [9].
Preoperative assessments in the patients may
involve invasive procedures but the advantage of
using NCCT for pre-operative assessment in
ureterolithiasis includes the non-invasive procedure,
objective quantification of impaction, and evaluation
of peri-ureteric factors. In the present study
impacted stone was found significantly more as
compared to non-impacted stone as the duration of
symptoms increases. Ureteric wall thickness was
also found more in the impacted group.
Eliboletalalsofound significant correlation between
the total duration of colic attacks and ureteric wall
thickness [10].The reason for that could be that
when stone stays in the same position for a longer
time, it induces inflammatory changes in the
ureteric wall. This process causes papillary edema
leading to further impaction of stone [11].

Stone status in relation to ureteric wall thickness
stated by Chandhoke et al observed significantly
higher ureteral wall thickness above, around and
below the calculus (all three p-values <0.001) with
impacted stones as compared to none impacted
stones [12]. In the present study, it was also found
that significantly higher p-UWT, p-CUT, and p-DWTin
impacted group. The inflammation, interstitial
fibrosis, and urothelial hypertrophy associated with
stone impaction cause ureteral edema and polyps
[13].This process may involve peri-ureteric tissue
also, increasing UWT around impacted calculus. The
intraoperative stone impaction score in impacted
calculus was also observed. Chandhoke et al used a
visual-based Likert scale for degree of stone
impaction intra-operatively and more than 5 was
considered impacted [12].

In the present study, as p-UWT increased among
the impacted stone group, intra-operative stone
impaction score increased. URSL may be more
difficult in impacted calculus as the edema obscures
vision resulting in elevated risk of intra-operative
ureteral perforation and postoperative
complications. The identification of stone impaction
during the diagnostic process can be a predictive
variable for URSL as Legemate et al have reported
higher intra-operative complication rates in
impacted stone as compared with treatment for
non-impacted stones [14]. No study was found to
compare SIS with UWT of non-impacted calculus. In
the present study; as the UWT in the non-impacted

Group increased, the SIS score was also increased.
Age, sex, body mass index, did not show Similar
results have shown by another study in which sex,
stone location, and age did not significantly
influence complications and success rates [15].
Seitz et al have also reported that age, sex, and
BMI have no effect on the Efficacy of Holmium:
YAG-Laser Ureterolithotripsy. But impaction of stone
has an effect on its efficacy [16].

Limitation
This study was restricted to one region of India so
multicentric studies with a large number of patients
are needed which can give us more conclusive
evidence.

Conclusion
Pre-operative ureteric wall thickness assessment, at
proximal, peri, and distal to calculus on NCCT can
be used to predict the impaction of calculus,
intraoperative complications, and counseling the
patient.

What does this study add to the
existing knowledge?
This study has compared SIS with UWT of non-
impacted calculus and found that as the UWT in the
non-impacted group increased, the SIS score was
also increased. This comparison was not done
earlier.
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