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| Abstract

Objective: Urinary system Stone disease (urolithiasis) is a disease that changes and is
increasingly prevalent depending on many factors, and nowadays, monitoring, medical
removal therapy, shock wave lithotripsy (SWL), ureterorenoscopy (URS), laparoscopic
surgeries and open surgery to treat proximal ureter stones. In our study, we aimed to
investigate the comparison of intraoperative tolerance and early postoperative quality
of life levels of general anesthesia, spinal anesthesia and spinal anesthesia with adjuvant
agent in patients to be operated for upper ureteral calculi.

Materials and methods: This study was conducted prospectively. In our study, we
aimed to investigate the comparison of intraoperative tolerance and early postoperative
life quality levels of patients with general anesthesia, spinal anesthesia and adjuvant spinal
anesthesia in patients who will be operated on for upper ureteral stones, and for this
purpose, 75 patients who were operated on and met the inclusion criteria were recruited.
In our study, patients who were operated under general anesthesia were named as group
1, those who were operated under spinal anesthesia using only bupivacaine, group 2, and
those who were operated using bupivacaine + fentanyl were named as group 3. Each
group consisted of 25 patients. Statistical analyses were performed using SPPS v.20.0.

Results: It was observed that the duration of anesthesia, operation time, VAS pain
scale, intraoperative heart rate change and intraoperative diastolic blood pressure did
not show statistically significant difference between the groups. It was determined that
intraoperative systolic blood pressure was higher inboth groups that underwent spinal
anesthesia compared to the group that was applied general anesthesia, and the spo2
level was lower.

Conclusions: In this study, in which we evaluated spinal anesthesia as an alternative to
general anesthesia, we found that spinal anesthesia is also safe and effective in proximal
ureter stone operations. Therefore we think that spinal anesthesia should be preferred
more frequently due to the lower risk of postoperative nausea and vomiting, postoperative
analgesia, early mobilization and early nutrition compared to general anesthesia.
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Introduction

Urinary tract stone disease (urolithiasis) has a high
prevalence that varies depending on climate,
geography, ethnicity, diet and genetic factors. Up to
20% of urinary tract stones are ureteral stones (1,2).
Important factors determining the spontaneous fall of
ureteral stones are stone size and location. Patients
with a stone size of <5 mm have a higher probability
of spontaneous passage, whereas this probability is
significantly lower in patients with a stone size of 10
mm or more. Proximal ureteral stones are less likely
to fall spontaneously compared with stones in other
parts of the ureter. The probability of spontaneous
fall is 48% for proximal ureteral stones and 79% for
distally located ureteral stones (3).

Currently, several methods are used to treat proximal
ureteral stones, including monitoring, medical
removal therapy, shock wave lithotripsy (SWL),
ureterorenoscopy (URS), laparoscopic surgeries and
open surgery. The current European Association of
Urolithiology (EAU) urolithiasis guidelines recommend
URS if the proximal ureteral stone size is >10 mm and
SWL and URS as first-line treatment for stones <10 mm
in size (4).

An acute symptomatic episode of stone disease is
extremely painful and often results in emergency
department admission. Annual direct medical cost
of urinary tract stones, according to the Urological
Diseases in America project funded by the National
Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK). It has been determined as 10 billion dollars,
and this cost makes urinary system stone disease the
most expensive urological condition (5). It is thought
that obesity and diabetes are increasing day by day,
and the cost of stone disease is likely to reach 1.24
billion US dollars / year by 2030 (6).

In our study, we aimed to investigate the comparison
of intraoperative tolerance and early postoperative
quality of life levels of general anesthesia, spinal
anesthesia and spinal anesthesia with adjuvant agent
in patients to be operated for upper ureteral calculi.

Materials and methods

Our study was conducted after the permission of
the Ethics Committee of Kafkas University Faculty of
Medicine Ethics Committee dated 30.04.2019 (Ethics
No: 80576354-050-99/124) and the population of the
study consisted of all patients who underwent surgery
for upper ureteral calculi at Kafkas University Faculty

of Medicine Health Education and Research Hospital
between 01.05.2019 and 01.10.2020 and met the
inclusion criteria.

In our study, it was aimed to reach the whole population
by not selecting a sample and the inclusion criteria
were: To be evaluated within the ASA I-II risk score,
to be over 18 years of age, to undergo upper ureter
stone operation, and accepting to participate in our
study.

Exclusion criteria in our study were: Being under 18
years of age, middle or lower ureteral calculi, assessed
in ASA llI-IV-V risk scoring, patients with advanced
heart failure and renal failure, and presence of
advanced valvular heart disease.

In all patients included in our study, routine anesthesia
examination was performed preoperatively and
biochemical tests, complete blood count and bleeding
parameter results were evaluated. Consent for our
study was obtained from patients whose operation
was not objectionable in terms of anesthesia and the
patients were divided into 3 groups according to the
anesthesia method applied.

Group 1 (GA): Patients under general anesthesia

Group Spinal 1 (S1): Patients undergoing spinal
anesthesia with hyperbaric bupivacaine

Group Spinal 2 (S2): Patients who underwent spinal
anesthesia with adjuvant (fentanyl 15 micrograms)
added to hyperbaric bupivacaine.

Intraoperative vital signs (peak heart rate, non-
invasive blood pressure, arterial pressure and spO2) of
all patients were monitored and recorded at 5 minute
intervals. On the day of the operation, intravenous
(iv) vascular access was established with a 22 gauge
angiocath in the preoperative room.

Protocol Applied to Patients Under General Anesthesia
(GA): After IV access, 0.02 mg/kg midazolam was
administered IV for premedication in the preoperative
room. Anesthesia induction was achieved with
2-2.5 mg/kg propofol and 1-2 microgram/kg
fentanyl IV. After the loss of eyelash reflex, 0.6 mg/
kg rocuronium bromide was given and the patients
were orotracheally intubated. For maintenance of
anesthesia, 2-2.5% sevoflurane, 40/60% oxygen/
nitrogenprotoxide mixture was used with a flow
rate of 3 I/min and MAC:1. In case of intraoperative
spontaneous respiration, 0.15 mg/kg rocuronium
bromide was administered with an additional dose.




At the end of the operation, patients were extubated
by decurarization (0.01 mg/kg Atropine, 0.02 mg/kg
Neostigmine) after spontaneous respiration started.
Near the end of the operation, 1 mg/kg contramal and
50 mg dexketoprofen trometamol were administered
iv for postoperative analgesia.

Protocol for Group Spinal 1 Anesthesia (SA-M): After
10 ml/kg ringer lactate bolus was given after IV access,
the patient was taken to the operation table. The
patient was given a sitting position on the table. After
appropriate skin cleansing, the skin and subcutaneous
tissue were infiltrated with 2 ml 2% lidocaine under
asepsis conditions and spinal anesthesia  was
administered using 12.5 mg hyperbaric bupivacaine
with a 25 gauge spinal needle in the L3-L4 range.
After the application, dermatome examination was
performed with pinprick test at the 5th and 10th minutes
by elevating the table by 15° and positioning. After
dermatome examination, sedation was achieved with
0.02 mg/kg midazolam. Intraoperative complications
(bradycardia, nausea, vomiting, hypotension etc.) and
medications administered for their treatment were
recorded.

Protocol for Group Spinal 2 Anesthesia Patients (SA-
MF): After 10ml/kg ringer lactate bolus was given
after IV access, the patient was taken to the operation
table. The patient was given a sitting position on
the table. After appropriate skin cleansing, the skin
and subcutaneous tissue were infiltrated with 2 ml
2% lidocaine under asepsis conditions and spinal
anesthesia was administered with a mixture of 12.5 mg
hyperbaric bupivacaine and 15 microgram fentanyl
with a 25 gauge spinal needle in the L3- 4 interval.
After anesthesia, a 15° position was given to the
head of the table which was placed in the supine
position and dermatome examination was performed
with pinprick test at the 5th and 10th minutes. After
dermatome examination, sedation was achieved with
0.02 mg/kg midazolam. Intraoperative complications
and medications administered for their treatment
were recorded.

After the operation, all groups were followed up for
the presence of postoperative (postop) pain, need
for additional analgesia, vital signs (blood pressure
arterial, pulse, respiratory rate, fever), early recovery
(mobilization, delirium and oral feeding) and the results
of the evaluation were recorded. Postoperative pain
was measured using thevisual analog scale (VAS). (The
visual analog scale is a validated, subjective measure
of acute and chronic pain. Scores were recorded by

the handwritten marking on a 10 cm line representing
the continuum from "no pain' to "worst pain".)

Statististical analysis

Statistical analysis of the data in our study was
performed using the SPSS 20.0 package program.
Quantitative data were expressed as mean+standard
deviation, qualitative data as percentage, and
non-normally distributed data as median. In data
analysis, the distribution of continuous variables was
investigated with the Kolmogorov-Smirnov normality
test. Student-t test was used for comparisons of
two independent groups and the ANOVA test was
used for comparisons of more than two groups for
data conforming to normal distribution; the Mann-
Whitney-U test was used for comparisons of two
groups and the Kruskal-Wallis Test was used for
comparisons of more than two groups for data not
conforming to normal distribution. Pearson and
Spearman correlation tests were used to determine the
correlation between variables consisting of continuous
data and the minimum significant value p<0.05 was
accepted in all analyses.

Results
Demographic Data;

In our study, no statistically significant difference was
found between the groups in terms of age, height,
weight and gender (p>0.05). When the patients
were examined in terms of ASA score, duration of
anesthesia and duration of surgery, no statistically
significant difference was found between the groups
(p>0.05) (Table 1).

Intraoperative
Changes;

and Postoperative Hemodynamic

There was no statistically significant difference between
the groups in terms of preoperative, 10.min, 20.min,
30.min, 40.min and 50.min heart rates (p>0.05) (Table
2).

There was a statistically significant difference between
the groups in terms of intraoperative systolic blood
pressure changes at 20.min, 30.min, 40.min (p<0.05)
(Table 3).

The p values at the minutes of statistically significant
difference were compared between the groups and
shown in Table 4.




There was no statistically significant difference
between the groups in terms of preoperative, 10.min,
20.min, 30.min, 40.min and 50.min diastolic blood
pressure (p>0.05). When the intraoperative spO2
changes at 10.min, 20.min, 30.min, 40.min and 50.min
were analyzed between the groups, Group 1 had a
statistically higher spO2 level than the other groups
and showed a statistically significant difference
(p<0.05) (Table 5).

Groups with statistically significant differences were
evaluated with Bonferroni test and shown in Table 6.

Statistical comparison of postoperative VAS Score,
mobilization, fasting and time to discharge between
the groups showed no significant difference (p>0.05).
When the development of postoperative complications
between the groups was compared statistically, no
statistically significant difference was found between
the groups (p>0.05). Among all patients, 14 patients

developed postoperative complications and 6 patients
had vomiting, 7 patients had headache, and 1 patient
had both vomiting and headache.

Discussion

In our study, general anesthesia, spinal anesthesia
using hyperbaric bupivacaine and spinal anesthesia
using hyperbaric bupivacaine + fentanyl mixture were
compared in terms of intraoperative hemodynamics,
presence of postoperative pain, vital signs (blood
pressure arterial, pulse, respiratory rate, fever), early
recovery (mobilization, delirium and oral feeding)
and development of postoperative complications in
patients operated for upper ureteral calculi.

Ureteroscopy (URS), one of the most commonly used
surgeries in urological surgery, is used to diagnose
and treat problems in the urinary tract, such as
ureteral stones. URS is the most common procedure

Table 1: Distribution of demographic data (Mean + SD)

Group 1 Group 2 Group 3 p-value
(n=25) (n=25) (n=25)
Age (years) 45.96+13.2 49.84+15.6 51.56+17.4 0.431
Weight (kg) 80.76+15.3 75.24+12.9 79.24+19.9 0.473
Height (cm) 171.40+6.9 166.36+7.7 166.84+8.8 0.050
Sex(M/F) (n) 19/6 14/11 18/7 0.276
ASA* (I/IT) (n) 13/12 19/6 16/9 0.210
Anesthesia Duration (min) 75.84+31.6 62.76+21.5 62.52+28.2 0.153
Operation Duration (min) 63.32+32.7 52.60+21.8 54.88+28.2 0.366
“ASA = American Society of Anesthesiologists Score
Table 2: Intraoperative heart rate changes (Mean + SD)
Group 1 (n=25) Group 2 (n=25) Group 3 (n=25) p-value
Pre-op 81.68+16.2 81.12+10.9 8.44+12.38 0.989
10 min. 80.92+16.1 79.24+12.5 76.88+12.24 0.583
20 min. 77.48+18.3 76.36+12.2 77.92+16.2 0.938
30 min. 73.24+13.9 75.24+13.8 74.76+14.8 0.875
40 min. 68.24+14.3 73.72+14 74.04£16 0.305
50 min. 67.12+1.6 73.48+13.4 70.84+14.5 0.325




Table 3: Intraoperative systolic blood pressure changes, (Mean + SD)

Group 1 (n=25)

Group 2 (n=25)

Group 3 (n=25) p-value

Pre-op. 143.16+£22.2 143.16£33.5 151.52+16.4 0.401
10 min 123.92+21.1 135.28+22.1 135.76£16.5 0.06
20 min 116.12+24 .4 134.12+20.3 124.20£19.9 0.01*
30 min 110.84+15.2 127.6£19.1 124.80+20.4 0.00*
40 min 112.56+15.2 128.44+18.2 125.44+16.1 0.00*
50 min 120.80+24.7 128.96+18.7 125.76+17.3 0.37
* p-value <0.05 is considered as statistically significant difference
Tablo 4: Intraoperative Systolic Blood Pressure changes (Comparison between groups)

Variable Group Group P Value
20 min. Group 1 Group 2 0.013*

Group 3 0.574
20 min. Group 2 Group 1 0.013*

Group 3 0.330
30 min. Group 1 Group 2 0.006*

Group 3 0.027*
30 min. Group 2 Group 1 0.006*

Group 3 1.000
40 min. Group 1 Group 2 0.003*

Group 3 0.023*
40 min. Group 2 Group 1 0.003*

Group 3 1.000

*P-value <0.05 is considered as statistically significant difference

Table 5: Intraoperative Spo2 Changes (Mean + SD)

Group 1 (n=25)

Group 2 (n=25)

Group 3 (n=25) p-value

Pre-op

10 min.
20 min.
30 min.
40 min.

50 min.

95.92+3.9
98.96+1

99.04+0.9
99.08+0.8
99.04+0.9
99.24+0.7

95.24+2.7
97.56x1.4
9756+1.7

97.88+1.8
98.32+1.6
98.24+1.5

94.84+£3.5 0.539

96.20+3.2 0.000*
96.20+3.3 0.000*
96.88+3.05 0.002*
96.88+2.9 0.001*
96.88+3.2 0.001*

*P-value <0.05 is considered as statistically significant difference




Table 6: Intraoperative Spo2 Changes (Comparison between groups)

Variable Group Group P
10 min. Group 1 Group 2 0.069
Group 3 0.000*
10 min. Group 2 Group 1 0.069
Group 3 0.081
20 min. Group 1 Group 2 0.071
Group 3 0.000*
20 min. Group 2 Group 1 0.071
Group 3 0.111
30 min. Group 1 Group 2 0.145
Group 3 0.001*
30 min. Group 2 Group 1 0.145
Group 3 0.295
40 min. Group 1 Group 2 0.629
Group 3 0.001*
40 min. Group 2 Group 1 0.629
Group 3 0.041*
50 min. Group 1 Group 2 0.312
Group 3 0.001*
50 min. Group 2 Group 1 0.312
Group 3 0.085

* p-value <0.05 is considered as statistically significant difference

performed by urologists worldwide. This procedure
was first performed by Young in 1902 in a patient with
a proximal ureteral stone. It became more popular in
urology following advances in rod-lens optical systems
by Dr. Hopkins in the 1960s and fiberoptic cables and
cold light sources by Karl-Storz (7).

URS dilates the renal capsule, ureter and renal collecting
system, thereby stimulating nociceptors, resulting in
pain and reflex muscle spasm. This procedure should
therefore be performed under adequate anesthesia
(8,9). In our study, we analyzed the patients who
underwent upper end ureteral stone operation with
URS.

Katafigiotislitay et al. retrospectively evaluated 570
consecutive patients referred for ureteroscopy or

ureterorenoscopy for the treatment of ureteral or
renal stones and reported that the type of anesthesia
affected the duration and efficacy of the operation
(10). According to Katafigiotisltay et al, the mean
operation time under general anesthesia was 89.76
minutes, while this time was significantly shorter under
spinal anesthesia (mean 69.07 minutes). In our study,
by the literature, the mean operation time of the
general anesthesia group (63.32 min) was higher than
the mean operation time of the group operated under
spinal anesthesia (mean 52.74 min), but there was no
statistically significant difference. We think that the
operation time under general anesthesia technique
may be prolonged in studies due to reasons such as
longer preparation time, intubation of the patient and
longer postoperative awakening times; we also think
that verbal communication with the patient while the




patient is given pron position in spinal anesthesia and
the patient's good response to the orders given may
be factors that shorten the operation time.

Barut et al. 82 patients who underwent PCNL
(percutaneous nephrolithotomy) operation
investigated the efficacy and safety of PCNL operations
performed under spinal and general anesthesia. They
found the length of hospital stay to be 51.08+11.27
hours in the operation performed under general
anesthesia and 50.12+11.18 hours in the operation
performed under spinal anesthesia and reported no
statistically significant difference (11). We found no
statistically significant difference in our studly.

In a prospective study by Bartels et al. 936 patients
who underwent general anesthesia alone were
compared with 266 patients who underwent regional
anesthesia in addition to general anesthesia in terms of
postoperative pulmonary complications (12). Similarly,
there was no significant difference in postoperative
complications in our study.

Oztekin et al. in a prospective randomized study of 105
patients investigated the effect of anesthesia method
in reaching ureteral calculi in patients undergoing
URS. In their study, they emphasized that regional
anesthesia methods may be preferred to reduce the
risks associated with general anesthesia (13). Cai et al.
In their study of 392 patients, they investigated the
effect of anesthesia method on surgical outcomes.
And in their study, they emphasized that surgical
results depend on the surgery itself rather than the
anesthesia method (14). The common feature of
these two studies is that general anesthesia caused
earlier dilatation of the ureter. Bosio et al. reported
better postoperative pain control and shorter hospital
stay compared to general anesthesia in their study
of 234 patients who underwent flexible URS with
spinal anesthesia. They also emphasized that spinal
anesthesia can be used not only when the risks of
general anesthesia are avoided but also in routine
practice (15). In our study, we found that the method
of anesthesia did not directly affect the surgical results
and the frequency of postoperative complications.
Therefore, we think that general anesthesia is not a
standard method for URS and spinal anesthesia can
be used safely.

Sahan et al. showed that there was no difference
between anesthesia methods in terms of postoperative
pain in their prospective, randomized study comparing
regional and general anesthesia in patients undergoing
flexible URS. In their study, more bradycardia was

observed in patients who received 15 mg hyperbaric
bupivacaine intrathecally for combined epidural
anesthesia compared to general anesthesia (16). In
our study, heart rate was measured at preoperative,
10 min, 20 min, 30 min, 40 min and 50 min and no
statistically significant difference was found between
the groups. In our study, in terms of intraoperative
hemodynamics, we found that systolic blood pressure
was higher in the spinal anesthesia group than in the
general anesthesia group. We think that this may be
explained by the stress response due to the open
consciousness in the spinal anesthesia group and that
the lower systolic blood pressure in the bupivacaine
+ fentanyl group compared to the bupivacaine only
group may be explained by the hypotensive effect of
fentanyl (17).

Considering that there are a limited number of studies
on this subject in the literature and most of these
studies are related to general anesthesia, we can say
that spinal anesthesia is also safe and effective in upper
end ureteral stone operations. Therefore, we think that
spinal anesthesia should be preferred more frequently
because it has a lower risk of postoperative nausea
and vomiting compared to general anesthesia and
provides postoperative analgesia, early mobilization
and early feeding.

Conclusions

Our study results show that all three methods can be
safely applied. General anesthesia may be preferred in
cases where rapid induction is required and in cases
where sympathetic blockade may cause dilation of
the vascular bed. Spinal anesthesia may be preferred
because the patient is awake, the risk of aspiration is
minimal and reflexes such as coughing and swallowing
are preserved.
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