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Ureteroscopy and in situ lithotripsy provide an alternative treatment for patients with proximal
solitary pelvic stones, but their safety and efficacy using spinal anesthesia are poorly studied.
Objectives: To evaluate the safety, efficacy and patient satisfaction with spinal anesthesia
during these procedures. Methods: A single-arm, prospective observational study was
conducted at Islam Medical College, Sialkot, from May to October 2024, involving a total of 81
patients aged 20 to 60 years, ASA class | to Ill, who underwent elective ureteroscopy or
lithotripsy. 15 mg of 0.75% bupivacaine was used to perform spinal anesthesia at the L3-L4
interspace. The main endpoints were success, complications, recovery times, and patient
satisfaction. Other secondary outcomes were intraoperative hypotension, bradycardia, pain as
measured by visual analogue scale (VAS) and post-dural puncture headache (PDPH). SPSS
version 26.0 was used for statistical analysis. Results: A total of 97.5% patients completed the
procedure under spinal anesthesia. The mean procedure time was 37.4 + 6.2 min. In 53.1% of
patients, the maximumsensory blockade level was T6. Hypotension(14.8%), bradycardia(6.2%),
and PDPH(2.5%)were the complications. Next, postoperative pain significantly decreased over
the 24 hours. In55.6% of patients, excellent satisfaction was observed. Meanrecovery time was
165.3 + 22.4 minutes. Conclusions: Overall, spinal anesthesia for ureteroscopy and in situ
lithotripsy in patients with proximal solitary pelvic stones is safe, effective, and has a high
patient satisfactionrate.

INTRODUCTION

Endoscopic management of ureteral stonesisacommonly
encountered urological problem worldwide, and the
proximal ureter is a difficult site [1, 2]. Proximal solitary
pelvic stones are now routinely treated with an intact URS
with in situ lithotripsy using a minimally invasive procedure
[3, 4]. There have traditionally been preferred anaesthetic
techniques for these procedures, general anesthesia(GA),
because it can provide controlled airway, muscle
relaxation, and patient immobility [5, 6]. Although regional

anesthesia (RA) for ureteroscopy has been largely
abandoned due to the risks associated with hypotension
and the general enthusiasm for general anesthesia, recent
advances in anaesthetic techniques and growing
experience with spinal anesthesia have encouraged
rethinking the use of RA as a safe and effective alternative
[7,8]. Several advantages of spinal anesthesia are reduced
anesthesia-related complications, early postoperative
recovery, and shorter hospital stays as well as cost
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effective[9]. However, while spinalanesthesiainurological
procedures suchastransurethralresection of the prostate
(TURP) and percutaneous nephrolithotomy (PCNL) has
been extensively utilized, the efficacy in proximal
ureteroscopy regarding patient safety, intraoperative
events and postoperative outcomes has not been fully
explored[10, 11]. Several studies have evaluated the use of
spinal anesthesia for distal ureteric stones and other lower
urinary tract procedures. Still, there is no clinical evidence
regarding the use of spinal anesthesia for proximal solitary
pelvic stones treated with ureteroscopy and in situ
lithotripsy. Few published studies address the question of
the comparison of general anesthesia and spinal
anesthesiawithrespectto perioperative characteristics of
patients and patient satisfaction with this anesthesia
method used in this setting. This study evaluated spinal
anesthesia as an alternative single anesthetic technique
for ureteroscopy and in situ lithotripsy in proximal solitary
pelvic stones, focusing on intraoperative events and
postoperative outcomes.

Although general anesthesia remains the preferred
technique for ureteroscopy and in situ lithotripsy in
proximal solitary pelvic stones, concerns regarding
anesthesia-related complications, delayed recovery, and
cost burden persist. While spinal anesthesia has
demonstrated favorable outcomes in other urological
procedures, its safety, efficacy, and patient satisfaction
profile specifically for proximal ureteric and solitary pelvic
stones remain insufficiently explored. Existing literature
largely focuses on distal ureteric stones or compares
anesthesia techniques without dedicated evaluation of
spinal anesthesia as a sole approach in this subset.
Therefore, evidence addressing perioperative safety,
recovery characteristics, and patient-centered outcomes
in this setting is limited. This study aims to evaluate the
safety, efficacy and patient satisfaction with spinal
anesthesiaduringthese procedures.

METHODS

This single-arm, prospective observational study was
conducted at Islam Medical College, Sialkot, from May 2024
to October 2024. A total of 81 participants were included in
the study. The study followed ethical principles of the
Declaration of Helsinki. Ethical approval was obtained from
the Institutional Review Board of Islam Medical College,
Sialkot (900/IMC/ERC/000103). All the participants
provided written informed consent after a briefing of the
nature, objectives, procedures and possible risks of the
study. Throughout the research, patient confidentialityand
dataprotectionwere at greatattention. The sample size for
this study was calculated based on the primary outcome of
successful completion of ureteroscopy under spinal
anaesthesia. Previous studies have reported successrates
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of spinal anaesthesia in ureteroscopy ranging from 90%
[12]. Assuming an expected success rate of 90%, a 95%
confidence level (Z=1.96), and a margin of error of 4%, the
minimum required sample size was calculated using the
formulaforestimatingasingle proportion: n=22-p-(1-p)d2=
81 [12]. The study used a non-probability purposive
sampling technique. Patients aged between 20 and 60
years, with ASA (American Society of Anesthesiologists)
class |, Il, or Ill, and scheduled for elective
ureterorenoscopy or lithotripsy for upper ureteric or
solitary pelvic stones, were included in the criteria.
Obesity, spinal deformity, mental disturbance, neurological
disorder, and patients with multiple renal calculi or whose
calculi involved the pelvic ureteric junction were the
exclusion criteria. The night before surgery, each patient
received oral diazepam 5 mgand continued on any ongoing
medical treatment. One liter of intravenous fluids was
preloaded in the patients before the procedure. Blood
pressure, pulse rate, oxygen saturation,and ECG were used
with a 5-minute recording interval. The patient was sat up
and spinal anesthesia was administered at L3-L4
interspace with 256G Whitacre needle. After confirmation of
clear cerebrospinal fluid flow, 15 mg of 0.75% bupivacaine
was injected intrathecally for all patients, regardless of
their individual body weight. Stone size and side: These
were obtained from preoperative imaging (ultrasound and
non-contrast CT, where available. Ultrasound
examinations were performed usinga GE Healthcare LOGIQ
P9 system with a 3.5-5 MHz convex transducer, while non-
contrast CT scans were acquired on a Siemens SOMATOM
Definition AS 64-slice scanner. All anaesthetic procedures
were undertaken by a single experienced anesthetist.
Intraoperative hypotension was defined as SBP less than
90 mmHg or a fall of 50 mmHg from baseline and was
managed by IV fluids and plasma expanders. Bradycardia
was documented as HR <50 bpm or 20 % drop from
baseline, and treated with 0.5mgintravenousatropine. The
other adverse events, such as vomiting, were also
addressed accordingly. The sensory block level was
assessed using the pinprick method on the midclavicular
line at 5, 10, 20, and 30 minutes after the anaesthetic
injection, at the end of the operation, and 2 hours after the
operation. Hip flexion (L2) and knee extension (L3) were
used to evaluate motor block. The Visual Analogue Scale
(VAS) was used for pain measurement. Postoperative pain
was assessed using the Visual Analogue Scale (VAS, 0-10; 0
= no pain, 10 = worst imaginable pain) [13]. The highest
sensory block level (ranging from T10 to T4) was
determined. The same urologist performed all surgical
procedures with an average surgical duration of 30 to 45
minutes. Postoperatively, pain was managed with
intravenous nalbuphine 0.1 mg/kilogram at the conclusion
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of the procedure and intramuscularly every eight hours
with ketorolac 100 mg intramuscularly. Safety was
evaluated through intraoperative hemodynamic stability
(hypotension, bradycardia), intra- and postoperative
complications (nausea/vomiting, PDPH, bleeding, urinary
retention), and the ability to manage these events
conservatively. Efficacy was assessed by procedural
success rate (completion of ureteroscopy and lithotripsy
under spinal anesthesia without conversion to GA),
adequacy of sensory and motor block, procedure time,
postoperative analgesia (VAS), and time to recovery and
discharge. The statistical analysis was carried out using
SPSSversion 26.0. Age, stone size, procedure time, time to
recovery, and discharge were measured as mean +
standard deviation (SD) of quantitative variables. Gender,
ASA class, sensory block level, complications and
procedural success rate were presented in quantities and
percentages of categorical variables. Pearson's correlation
test was used to assess the relationship between motor
recovery time and time to discharge, with a significant
statistical significance of p<0.050. The demographic data,
in addition to intraoperative efficacy, safety outcomes,
postoperative pain scores, recovery times and patient
satisfaction, were summarizedintabular form.

RESULTS

This study enrolled a total of 81 patients with a mean age of
42.3 £ 9.5 years. The sample was predominantly of male
patients(69.1%), while female patients(30.9%) constituted
therest. Classes|, I, andlll, inregard to ASA classification,
were 37%, 43.2%, and 19.8%, respectively. The average
stone size was 9.2 + 3.4 mm and was nearly even between
theright(53.1%)and left(46.9%)sides(Table1).

Table1: Demographicsand Baseline Characteristics

Parameters Value

Age (Years)
Mean + SD |  423:95
Gender
Male 56(69.1%)
Female 25(30.9%)
ASA Class
Class | 30(37%)
Class I 35(43.2%)
Class Il 16(19.8%)
Stone Size (mm)
Mean £ SD | 9.2:34
Stone Side
Right 43(53.1%)
Left 38(46.9%)

Out of the cases, 97.5 % were completed under spinal
anesthesia. The mean procedure time was 37.4 (6.2)
minutes. In 53.1% of the patients, the maximum sensory
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blockwasachievedatthe T6level, 24.7% atthe T8, 14.8% at
the T4, and 7.4% at the T10 level. The respective mean time
tomotorblockrecoverywas165.3+22.4 minutes; the mean
time to discharge from the recovery area was 198.6 + 30.5
minutes(Table 2).

Table 2: Efficacy Outcomes(n=81)

Outcomes Value

Procedure Completed Under Spinal, n(%) 79(97.5%)
Procedure Time (min), Mean + SD 37.4+86.2
Maximum Sensory Block Level

T4 12(14.8%)

T6 43(53.1%)

T8 20(24.7%)

T10 6(7.4%)
Time to Motor Block Recovery (min), Mean + SD 165.3+22.4
Time to Discharge from Recovery (min), Mean + SD 198.6 + 30.5

The Visual Analogue Scale (VAS) postoperative pain did not
exceed low levels throughout the first 24 hours. In 2 hours,
the mean VAS scorewas 2.4 +1.1, rose slightlyto 3.6 £1.2in 8
hours, and dropped to 2.2 + 1.0 by 24 hours. There was this
apparent trend, which was statistically significant
(p<0.001)(Table 3).

Table 3: Postoperative VAS Pain Scores

Time Point (Hours) Mean VAS £ SD

2 2.4+1.1
4 2.9+13
8 3.6+1.2
12 3.1+15
24 2.2+1.0
p-value <0.001*

It was found that there was a strong positive correlation
between motorrecovery time and discharge timing(r=0.72,
p=0.011). Quick motor recovery leads to earlier discharge
(Table 4).

Table 4: Time to Recovery and Discharge (Reformatted)

Parameters Value p-Value
Mean Time to Motor Recovery (minutes) 85.4+10.3 -
Mean Time to Discharge (minutes) 135.2 +22.1 -
Correlation between Recovery and Discharge r=0.72 0.0M

Complications intraoperative and postoperative were
minimal and managed. 14.8% of patients had hypotension,
6.2% had bradycardia, and 9.9% nausea or vomiting. Out of
these, only 2.5% suffered post-dural puncture headache
(PDPH); urinary retention was not seen amongst any; and
onlyone(1.2%)sustained bleeding(Figure1).
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Intraoperative and Postoperative Complications
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Figure1: Intraoperative and Postoperative Complications

The high rate of patient satisfaction was reflected in rating
results: 55.6% gave the experience excellent, 34.6% good,
and 9.9% were fair. Although individuals in this setting did
not have a poor experience with spinal anesthesia for
ureteroscopy and in situ lithotripsy, the overall safety,
effectiveness, and patient acceptability of spinal
anesthesiainthissettingare evident(Figure 2).

Patient Satisfaction level

60.00%
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Figure 2: Patient Satisfaction

DISCUSSION

This study confirms that spinal anesthesia is a safe and
effective means of rendering patients anaesthetized for
ureteroscopy and in situ lithotripsy for proximal solitary
pelvic stones. In 97.5% of cases, the procedure was
performed under spinal anesthesia and was associated
with few intraoperative and postoperative complications.
These results are consistent with previous studies, which
havereportedthat spinalanesthesiais safe and efficacious
forurological surgeries[14]. The procedure time was found
to be 37.4 £ 6.2 minutes, consistent with previous reports.
For instance, other studies investigating the use of spinal
anesthesia in patients undergoing similar urological
procedures, Igbal etal. provided anaverage procedure time
of about 40 minutes [15]. The relatively short duration of
the procedure decreases the risk of complications and
further enhances potential patient outcomes [16]. In our
study, the maximum sensory block level was at T6, being
53.1%, with some sensory blocks reaching up to T4. The
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levels are similar to those reported by Varghese et al. who
showed most patients received T6 to T8 sensory block
during a similar urological intervention [17]. Spinal
anesthesia is effective in achieving an adequate sensory
block to allow a successful procedure to be completed by
means of patient comfortand adequate surgical conditions
[18, 19]. Our study demonstrates intraoperative
complications of hypotension (14.8%) and bradycardia
(6.2%). The rates were relatively low in comparison to the
22% incidence of hypotensionreported by Hernandez et al.
in patients undergoing spinal anesthesia for urological
procedures [20]. This lower rate could, however, be
explained by closely monitoring the patients'vital signs and
being ready to treat patients with hypotension promptly
with intravenous fluids and plasma expanders. Moreover,
unlike other studies on spinal anesthesia, spinal
anesthesia by us did not cause any cases of urinary
retention, a complication commonly observed in spinal
anesthesia (specifically, in the immediate postoperative
period), where other studies, e.g. Mormol et al. report
urinary retentionin patients 5% [21]. Current study showed
similar postoperative recovery as in previous studies.
Overall, the mean time to motor block recovery was 165.3 +
22.4 minutes, which is not different from what is typical,
reported by Prabhakar et al. to be approximately 160
minutes after spinal anesthesia for urological procedures
[22]. The mean time to discharge from the recovery area
was 198.6 £ 30.5 minutes, whichisalso inline with Chitnis et
al. for patients having comparable procedures conducted
under spinal anesthesia [23]. Our study showed that the
postoperative VAS pain scores in regard to pain
management were low, and a significant decline in the pain
intensity was observedinthe first 24 hours. There was very
little difference from Zhou et al. who noted moderate pain
at the 8-hour mark and then decreasing pain intensity over
time. In our study, the intravenous nalbuphine and
intramuscular ketorolac allowed for adequate pain control,
and are supportive of previous studies in which multimodal
analgesia has been deemed the most effective method for
relief of post-surgical pain [24]. Regarding patient
satisfaction, 55.6% of our participants graded the
procedure excellent compared to Neuman et al. who
reported that52% of patients graded their experience with
spinal anesthesia for urological procedures as excellent
[25]. Incurrent study, a high level of satisfaction was found,
showing that spinal anesthesia is a safe and effective
means of providing anesthesia that patients tolerated well.
Given this finding, spinal anesthesia for ureteroscopy and
lithotripsy should be a reasonable alternative to general
anesthesia because the patients reported better comfort
and satisfaction[26].

This study has certain limitations, including its single-
center design, relatively small sample size, and absence of
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a comparative general anesthesia control group, which
may limit the generalizability of findings. Additionally, long-
term outcomes such as stone recurrence, delayed
complications, and extended patient-reported
satisfaction were not assessed. Future multicenter
randomized controlled trials with larger populations and
direct comparisons between spinaland general anesthesia
are recommended to strengthen the evidence base and
establish standardized anesthesia protocols for proximal
ureteroscopicprocedures.

CONCLUSIONS

Spinal anesthesia for ureteroscopy and in situ lithotripsy in
patients with proximal solitary pelvic stones was
concluded to be a safe, effective and well-tolerable
procedure. The outcomes of this experiment are
consistent with prior studies; therefore, spinal anesthesia
could still be utilized for these procedures. Considering the
good results, further investigation into optimization
strategies and large-scale studies would be useful in
proving spinal anesthesia as the preferred technique for
anesthesiainthissetting.

Authors’ Contribution

Conceptualization: SA

Methodology: SS, RHKN, AAC

Formalanalysis: SS, HFA

Writingand Drafting: RHKN, AAC, IHK
Reviewand Editing: RHKN, AAC, IHK, SS, HFA, SA

All authors approved the final manuscript and take
responsibility for the integrity of the work

Conflicts of Interest
Allthe authorsdeclareno conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[11 Khoshrang H, Damavand RS, Nasseh H, Tavakoli AA,
Esmaeili S, Ghaffari M et al. Comparing Spinal
Anesthesia Approaches for Transurethral Lithotripsy
in Patients with Proximal Ureteral Stones: A
Randomized Clinical Trial of Bupivacaine Alone
Versus Bupivacaine with Fentanyl. Journal of
Medicine and Life. 2023 Oct; 16(10): 1508.

[2] OztekinU, CanikliogluM, Atac F, Kantekin CU, Gurel A,
Isikay L. Comparison of Safety and Efficiency of
General, Spinal and Epidural Anesthesia Methods
Used for the Endoscopic Surgical Treatment of
Ureteral Stones: Which One Is Better to Access the
Ureter and Reach the Stone? Urology Journal. 2020
May; 17(3): 237-42.

(3]

(1]

DOI: https://doi.org/10.54393/pjhs.v6i8.3164

Sahan M, Sarilar O, Akbulut MF, Demir E, Savun M, Sen
O et al. Flexible Ureterorenoscopy and Laser
Lithotripsy with Regional Anesthesia Vs General
Anesthesia: A Prospective Randomized Study.
International Brazilian Journal of Urology. 2020 Sep;
46(6): 1010-8. doi: 10.1590/s1677-5538.ibju.2019.0770.
Joshi GP. General Anesthetic Techniques for
Enhanced Recovery After Surgery: Current
Controversies. Best Practice and Research Clinical
Anesthesiology. 2021Dec 1; 35(4): 531-41. doi: 10.1016
/j.bpa.2020.08.009.

Alnsour TM, Altawili MA, Alghuraybi SM, Alshammari
JE, Alanazi AG, Alanazi MG et al. Comparison of
Ventilation Strategies Across the Perioperative
Period in Patients Undergoing General Anesthesia: A
Narrative Review. Cureus. 2025 Jan; 17(1). doi:
10.7759/cureus.77728.

Peng Y, Wang L, Jin J, Jiang Y, Xu Q, Yang L et al.
Flexible Ureteroscopy Under Local Anesthesia for
Stone Management: Initial Exploration and Two-Year
Experience. Postgraduate Medicine. 2023 Oct;
135(7): 755-62.doi: 10.1080/00325481.2023.2265991.
HoY, Wen YC, Lee LM, Lin KH, Hsiao CH, Syu SH et al.
Comparison of Regional and General Anesthesia for
Retrograde Intrarenal Surgery: A Systematic Review
and Meta-Analysis. Frontiers in Surgery. 2025 Apr;
12:1422660. doi: 10.3389/fsurg.2025.1422660.

Wang W, Gao X, Ma Y, Di X, Xiao K, Zhou L et al.
Regional vs General Anesthesia for Retrograde
Intrarenal Surgery: A Systematic Review and Meta-
Analysis. Journal of Endourology. 2020 Nov; 34(11):
1121-8.doi: 10.1089/end.2020.0188.

Ammer LS, Dohrmann T, Muschol NM, Lang A, Breyer
SR, Ozga AK et al. Disease Manifestations in
Mucopolysaccharidoses and Their Impact on
Anaesthesia-Related Complications—A
Retrospective Analysis of 99 Patients. Journal of
Clinical Medicine. 2021Aug; 10(16): 3518. doi: 10.3390/
jcm10163518.

Koo CH and Ryu JH. Anesthetic Considerations for
Urologic Surgeries. Korean Journal of
Anesthesiology. 2020 Apr; 73(2): 92-102. doi: 10.4097
/kja.19437.

Ratanatherawichian Y, Preechakoon B, Pungkate P,
Intarakaew T, Vichitvejpaisal P. Perioperative
Nursing Considerations for Transurethral Resection
Prostatectomy. Journal of the Medical Association of
Thailand. 2024 May; 107(5). doi: 10.35755/j
medassocthai.2024.5.13988.

Topaktas R, Altin'S, Aydin C, Akkoc A, Urkmez A, Aydin
ZB. Is Spinal Anesthesia an Alternative and Feasible
Method for Proximal Ureteral Stone Treatment?

PJHS VOL. 6 Issue. 08 Aug 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 44




Ashfaq S et al.,

PJHS VOL. 6 Issue. 08 Aug 2025

Spinal Anesthesia in Situ Lithotripsy in Proximal Solitary Pelvic Stones

Central European Journal of Urology. 2020 Jun;
73(3): 336. doi: 10.5173/ceju.2020.0049.

Hawker GA, Mian S, Kendzerska T, French M.
Measures of Adult Pain: Visual Analog Scale for Pain
(Vas Pain), Numeric Rating Scale for Pain (NRS Pain),
McGill Pain Questionnaire (MPQ), Short-Form McGill
Pain Questionnaire (Sf-MPQ), Chronic Pain Grade
Scale (CPGS), Short Form-36 Bodily Pain Scale (Sf-36
Bps), and Measure of Intermittent and Constant
Osteoarthritis Pain (ICOAP). Arthritis Care and
Research. 2011 Nov; 63(S11): S240-52. doi: 10.1002/
acr.20543.

Jefferson FA, Findlay BL, Handlogten KS, Gargollo
PC, Warner LL, Woodbury JM et al. Spinal Anesthesia
in Infants Undergoing Urologic Surgery Duration
Greater Than 60 Minutes. Journal of Pediatric
Urology. 2022 Dec; 18(6): 786-e1. doi: 10.1016/j.jpurol.
2022.07.003.

Igbal A, Saeed SJ, Liagat K, Ovais F, Qamber JH, Nadia
S.Impact of Anesthesia Type on Stone Clearance and
Morbidity in Ureteroscopy: General Versus Spinal
Anesthesia: Impact of Anesthesia Type on Stone
Clearance and Morbidity. Pakistan Journal of Health
Sciences. 2025 Jan: 23-9. doi: 10.54393/pjhs.v6i1.23
74.

Cai H, Wu X, Chen X, Chen W. Comparison of the
Effects of General, Spinaland Epidural Anesthesiaon
Ureter Access and Surgical Outcomes During Flexible
Ureterorenoscopy for Transurethral Single Stone
Removal Surgeries: A Monocentric Retrospective
Study. Annals of Medicine. 2021 Jan; 53(1): 2110-9.
doi:10.1080/07853890.2021.1998596.

Varghese J, Chang DL, Mirman BD, Capodice J,
Shehebar M. Acute and Chronic Pain Management of
the Urologic Patient. International Journal of
Anesthesia and Critical Care. 2024 May; 3(1): 6-16.
doi: 10.33696/Anesthesia.3.008.

Imbelloni LE, Sakamoto JW, Viana EP, de Aroujo AA,
Pottker D, Pistarino MD. Segmental Spinal
Anesthesia: A Systematic Review. Journal of
Anesthesiaand Clinical Research. 2020; 11(6): 1-6.
FuG, XuL,ChenH, LindJ. State-of-the-Art Anesthesia
Practices: A Comprehensive Review On Optimizing
Patient Safety and Recovery. BioMed Central
Surgery. 2025 Jan; 25(1): 32. doi: 10.1186/s12893-02
5-02763-6.

Hernandez NS, Wang AY, Kanter M, Olmos M, Ahsan T,
Liu P et al. Assessing the Impact of Spinal Versus
General Anesthesia on Postoperative Urinary
Retentionin Elective Spinal Surgery Patients. Clinical
Neurology and Neurosurgery. 2022 Nov; 222:
107454.doi: 10.1016/j.clineuro.2022.107454.

[21]

[22]

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v6i8.3164

Mormol JD, Basques BA, Harada GK, Louie PK, AlterK,
Goldberg E et al. Risk Factors Associated with
Development of Urinary Retention Following
Posterior Lumbar Spinal Fusion: Special Attention to
the Use of Glycopyrrolate in Anesthesia Reversal.
Spine. 2021Jan; 46(2): E133-8. doi: 10.1097/BRS.000
0000000003678.

Prabhakar NK, Chadwick AL, Nwaneshiudu C,
Aggarwal A, Salmasi V, Lii TR et al. Management of
Postoperative Pain in Patients Following Spine
Surgery: A Narrative Review. International Journal of
General Medicine. 2022 May: 4535-49. doi: 10.2147
/1JGM.S292698.

Chitnis SS, Tang R, Mariano ER. The Role of Regional
Analgesia in Personalized Postoperative Pain
Management. Korean Journal of Anesthesiology.
20200ct; 73(5): 363-71.doi: 10.4097/kja.20323.
Zhou L, Yang H, Hai Y, Cheng Y. Perioperative
Low-Dose Ketamine for Postoperative Pain
Management in Spine Surgery: A Systematic Review
and Meta-Analysis of Randomized Controlled Trials.
Pain Research and Management. 2022; 2022(1):
1507097. doi: 10.1155/2022/1507097.

Neuman MD, Feng R, Ellenberg SS, Sieber F, Sessler
DI, Magaziner J et al. Pain, Analgesic Use, and Patient
Satisfaction with Spinal Versus General Anesthesia
for Hip Fracture Surgery: A Randomized Clinical Trial.
Annals of Internal Medicine. 2022 Jul; 175(7): 952-60.
Capdevila X, Aveline C, Delaunay L, Bouaziz H,
Zetlaoui P, Choquet O et al. Factors Determining the
Choice of Spinal Versus General Anesthesia in
Patients Undergoing Ambulatory Surgery: Results of
A Multicenter Observational Study. Advances in
Therapy. 2020 Jan; 37(1): 527-40. doi: 10.1007/s1232
5-019-01171-6.

45




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

