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Role of spinal anesthesia in the endoscopic treatment of distal, middle, and proximal ureter stones
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SUMMARY
Sympathetic fibers of the ureter arise between 10th thoracic and 2nd lumbar segments. Nociceptive fibers reach the same
segments via sympathetic pathways. An effective neural block of these segments is necessary to achieve adequate analgesia
and anesthesia. Spinal anesthesia is performed successfully in endoscopic ureter stone operations as an alternative to
general or epidural anesthesia with a fast onset of effect. The aim of this study was to evaluate patients who underwent
ureterorenoscopy (URS) under spinal anesthesia so as to determine patient profile and anesthesia management according
to the localization of stones.
Patients who underwent URS operation due to urinary stones between January 1, 2014, and December 31, 2014, were
retrospectively evaluated. Patients who underwent spinal anesthesia were included. The patients were evaluated for
demographic data, duration of operation, duration of hospital stay, and size and localization of stones.
A total of 111 patients, including 84 males (75.5%), were operated under spinal anesthesia. A significant sex-related
difference was noted, with more ureter stones in male patients (P = 0.001). No difference was found in operation time,
duration of hospitalization, and stone size among stones at different localizations of the ureter under spinal anesthesia.
No difference was found in stone localization, duration of operation, duration of hospital stay, and stone size between
distal, middle, and proximally located stones under spinal anesthesia. Spinal anesthesia may be chosen for the management
of anesthesia in treating stones located at all three locations of the ureter.
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INTRODUCTION
The aim of surgical interventions in urinary system stone disease is to remove stones with minimal morbidity. Currently,
ureterorenoscopy (URS) is commonly used for the treatment of ureter stones with rapid developments in the technology of
endoscopic tools and devices. URS is the first-choice treatment for distal ureteric stones of size ≥10 mm; it has been used
successfully for all ureteric stones (1). Although the most effective lithotripsy system is Ho:YAG laser lithotripsy, pneumatic
and ultrasonic lithotripsy may also effectively fragment stones (2)
Sympathetic fibers of the ureter arise from 10th thoracic to 2nd lumbar segments. They synapse with postganglionic fibers at
the aorticorenal, inferior, and superior hypogastric plexuses. Its parasympathetic innervation originates from the second and
third sacral spinal segments. Nociceptive fibers reach spinal segments together with sympathetic fibers (3). Effective neural
blockage of these segments is necessary to achieve adequate analgesia and anesthesia.
Spinal anesthesia can be used successfully in URS operations as an alternative to general anesthesia due to its rapid onset
of action. Although spinal anesthesia is widely used for treating lower and middle ureteric stones, general anesthesia is
preferred for upper ureteric stones because patient movements are controlled and stone movements due to respiration
can be eliminated by adjusting ventilator parameters. A disadvantage of spinal anesthesia is the difficulty in positioning
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if the patient needs additional procedures. Spinal anesthesia has
many advantages over general anesthesia, such as patient being
awake, absence of the loss of protective reflexes, maintenance of
spontaneous respiration, early mobilization after the operation,
lesser duration of hospitalization, lower rate of positional,
pulmonary, vascular, or neurological complications, and decreased
treatment cost (4).
The aim of this study was to evaluate patient profile and anesthesia
management in patients who underwent URS with spinal
anesthesia, so as to prove that URS could be performed effectively
under spinal anesthesia for upper ureteric stones.

MATERIAL AND METHODS
After approval from the Ethics Committee of Adiyaman University
Medical School (date: 29.01.2015; no: 57831858/5), the charts
of patients who underwent URS between January 1, 2014, and
December 31, 2014, were retrospectively evaluated. Patients
operated under spinal anesthesia were included in this study. The
images of the patients were evaluated. Stones below the lower
margin of the sacroiliac junction were defined as lower ureteric
stones, stones at the level of the sacroiliac junction were defined
as middle ureteric stones, and stones above the upper margin of

the junction were defined as upper ureteric stones. The patients
were divided into three groups according to the stone level. The
demographic features of the patients, duration of operation,
duration of hospitalization, size and localization of the stones, and
duration of surgery were compared.
The SPSS 21.0 package program was used for statistical analysis.
The chi-square test was used for comparing sex-related data.
Age, duration of operation and hospitalization, and size and
localization of stones were compared using the independentsamples t test. Pearson correlation was used for evaluating the
duration of operation. A P value <0.05 was considered statistically
significant.

RESULTS
A total of 111 patients (84 (75.5%) males and 27 (24.5%) females)
underwent URS operations under spinal anesthesia. A significant
sex-related difference was noted, with males having more ureteric
stones (P = 0.001). No difference in age, duration of operation,
duration of hospitalization, or stone size was found between male
and female patients (Table 1).
No relation was found between duration of hospitalization or
operation, stone size, and age (Table 2).

Table 1: Demographic characteristics of the patients, operation and hospitalization durations, and ureteral stone sizes.
Male

Female

P value

Number of patients

84 (75.5%)

27 (24.5%)

0.001*

Age (year)

40.89 ± 14.56

37,85 ± 16,70

0.365

Operation duration (min)

46.98 ± 11.23

48.48 ± 7.53

0.517

Hospitalization duration (day)

2,81 ± 1,83

3.04 ± 3.58

0.666

Stone size (mm)

7,47 ± 1,95

6.78 ± 2.35

0.133

Variables except patient number are given as mean ± standard deviation (SD). *P < 0.001.

Table 2: Correlations between duration of hospitalization or operation, stone size, and age.
Correlation coefficient with duration of
hospitalization

P value

Stone size (mm)

0.098

0.306

Duration of operation (min)

0.096

0.316

Age (year)

0.008

0.937
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Table 3: Association of demographic characteristics of the patients, durations of operation and hospitalization, and stone size with
localization of ureteral stones.
Localization of ureteral stones

Distal

Middle

Proximal

P value

Sex: Male
Female

58 (82.9)
12 (17.1)

12 (63.2)
7 (36.8)

13 (61.9)
8 (38.1)

0.077

Age (year)

41.64 ± 15.44

34.47 ± 10.84

39.47 ± 16.4

0.182

Operation duration (min)

47.684± 10.91

48.52 ± 8.18

45.14 ± 11.03

0.547

Hospitalization duration (day)

2.92 ± 2.54

3.10 ± 2.6

2.47 ± 1.4

0.672

Stone size (mm)

7.35 ± 2.05

6.84 ± 2.31

7.52 ± 1.96

0.547

Numbers in parentheses refer to percentages. Other values are given as mean ± standard deviation (SD).

Table 4: Localizations of ureter stones in males and females
Right lower

Left lower

Right middle

Left middle

Right upper

Left upper

P

Male

27
(90%)

32
(77.5%)

4
(44.4%)

8
(80%)

6
(66.7%)

7
(58.3%)

Female

3
(10%)

9
(22.5%)

5
(55.6%)

2
(20%)

3
(33.3%)

5
(41.7%)

Sex

0,06

Stone location was not significantly different between sexes (P =
0.07). No significant difference was found in the localization of the
stone, age, duration of surgery, duration of hospitalization, or stone
size (Table 3).

used for treating ureteral stones. They found that the incidence of
urethral stones was higher in males (6). The incidence of ureteral
stones in the present study was also found to be high in male
patients.

The localization of ureteric stones in male and female patients
is presented in Table 4. No difference was found between sexes
(P = 0.06).

A study reported that general anesthesia providing muscle
paralysis is usually preferred in URS procedures to avoid ureteral
injuries due to movement of the patients (5). Another study
showed that the epidural procedure was successful (7). Some
other studies also reported that epidural anesthesia, intravenous
sedation combined with local anesthesia, and only local anesthesia
were safe anesthesia methods for URS procedures (8,9,10).

An adequate level of anesthesia was achieved in all patients,
and general anesthesia was not needed in any patient. No
complication was observed in the patients. Mean (±) duration
of hospital stay for male and female patients was 2.81 ± 1.83
days and 3.04 ± 3.58, respectively.

DISCUSSION
URS is a reliable and easy procedure commonly used to treat ureter
stones. The stone size and duration of operation and hospitalization
were not different in 111 patients who underwent URS for upper
ureteric stones under spinal anesthesia in this study. Motor and
sensory block achieved by spinal anesthesia provided sufficient
anesthesia during the operation. No complication developed in
the patients. Maghsouidi et al compared the lithotripsy methods

A study compared general and spinal anesthesia for URS procedures
according to the duration of operation and hospitalization and
complications. It found that spinal anesthesia decreased the
duration of operation and hospitalization, and did not cause
additional risk in general anesthesia. Further, it increased patient
satisfaction and minimized postoperative pain, thus serving as a
safe method (11).
A study evaluated postoperative complications due to anesthesia
and found that the rate of complications due to general anesthesia
was higher than that due to central regional anesthesia. The
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duration of anesthesia was longer in patients who underwent
general anesthesia than in those who underwent central regional
anesthesia. General anesthesia was reported to have several
disadvantages such as airway compromise, increased postoperative
complications due to gastric regurgitation and pulmonary
aspiration, increased postoperative nausea, vomiting, and pain,
and increased morbidity and mortality due to these factors. The
most important factors for selecting regional anesthesia techniques
were the absence of postoperative respiratory complications, easier
control of early and late postoperative pain, low cost, and earlier
discharge from hospital (12).
A study evaluated intraoperative and postoperative complications,
visual analog scale, and duration of hospitalization in 75 male and
50 female patients who underwent URS and in situ lithotripsy for
upper ureteric stones under spinal anesthesia. It reported that
spinal anesthesia could be safely used for treating upper ureteric
stones (13). Khurshid et al reported that postoperative somnolence
and risk of pulmonary aspiration were lower in patients who
underwent spinal anesthesia because the patients were awake.
A study compared general anesthesia and spinal–epidural
anesthesia in patients who were planned to have retrograde
intrarenal surgery for minimally invasive stone treatment. It found
that the duration of operation and stone breakdown, pain score
6 and 24 h after surgery, incidence of complications, stone-free
rate, and duration of hospitalization were similar between groups.
The treatment cost was lower in patients who underwent spinal–
epidural anesthesia. The study reported that spinal anesthesia
could be used as an alternative to general anesthesia (14).

postoperative respiratory complications. Also, it had advantages
such as early discharge from hospital and low cost. Further studies
are recommended in this field.
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