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Original Article

Objectives: Laminectomy is one of the most prevalent back surgeries. Considering the importance of controlling 
and minimizing surgical complications, this study was conducted to determine the effect of Sevoflurane and 
Propofol on the state of renal complications in patients undergoing laminectomy surgery. 
Methods: This clinical trial was conducted in Ilam (Iran). The study used a double-blind random sampling 
procedure, and the patients were divided into three groups receiving Sevoflurane (n=25), Propofol (n=25), and 
the combination of Sevoflurane and Propofol (n=25). The research tool included a checklist of demographic 
characteristics as well as a clinical examination. Kidney complications were diagnosed based on history, 
clinical examinations, and laboratory test results. The obtained data were analyzed using SPSS software. 
Results: In this study, the patient’s mean age in the Propofol group was 52.4±5.6, the Sevoflurane group was 
50.8±2.5, and Sevoflurane plus Propofol group was 53.5±3.4. The Sevoflurane plus Propofol group had the 
highest rate of urinary retention (n=7, 28%). In addition, there was no difference between laboratory results of 
creatinine and urinary retention in the studied groups (P>0.05). Besides, the comparison of the mean of renal 
laboratory indicators in the research patients indicated that the level of serum creatinine, and cystatin C of the 
patients had no significant change.
Conclusion: There was no significant difference between the complications in the three groups. Therefore, all 
three drugs can be administered to patients.

Please cite this paper as:
Mohammadi HR, Erfani A, Karimiyarandy H, Vasigh A, Sadeghi S, Roozegar MA. The Effect of Sevoflurane and Propofol on the 
Status of Renal Complications in Traumatic Injury Patients Following Laminectomy Surgery. Bull Emerg Trauma. 2024;12(4):162-167.  
doi: 10.30476/beat.2024.103200.1523.

*Corresponding author: Sohrab Sadeghi
Address: Department of Neurosurgery, School of Medicine, Imam Hossein Hospital, 
Shahid Beheshti University of Medical Sciences, Tehran, Iran
e-mail: sadeghisohrab09@gmail.com.

Received: July 2, 2024 
Revised: August 22, 2024 
Accepted: September 18, 2024

Keywords: Sevoflurane, Propofol, Laminectomy surgery.

Copyright: ©Bulletin of Emergency And Trauma (BEAT).This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. 



Sevoflurane and propofol on the status of renal complications in traumatic injury patients

www.beat-journal.com  163

Introduction

Pain causes various complications for patients and 
has a negative effect on their quality of life [1-

3]. Back pain is a prevalent condition with a high 
prevalence, ranking second only to headaches as 
the cause of chronic pain [4, 5]. Back pain can cause 
disability, impair the individual’s performance and 
efficiency, impose a social and economic burden on 
the patient and society, limit activity and absence 
from the workplace, and reduce the patient’s quality 
of life [6, 7]. Skeletal disorders cause damage to the 
lower back, cervical spine, and upper limbs. Most 
researchers believed that this complication could 
be related to the patient’s type of occupation [8, 9].

The spine is biomechanically considered as a 
single organ. Degenerative diseases, especially in 
the elderly, cause scar changes in the lumbar spine 
and pelvis, which are required to be corrected during 
the patient’s life [10-12]. Spinal canal stenosis is a 
widespread and well-known cause of back pain, 
and when it is surgically eliminated, the patient’s 
disease-related restrictions are reduced [13-16].

Laminectomy is one of the most common back 
surgeries, and it is now generally performed under 
spinal anesthesia due to fewer post-operative 
complications, better tolerance of regional anesthesia 
in the elderly, and patient and surgeon satisfaction 
[17, 18]. Laminectomy is a surgical method for the 
treatment of spinal canal stenosis. In this method, the 
vertebral lamina is removed, which widens the spinal 
canal and relieves the pressure on the spinal cord. In 
fact, this surgical method is one of the most effective 
treatment methods for relieving severe back pain 
and spine problems [19, 20]. This type of surgery is 
performed to treat degenerative pathologies of the 
spine, including lumbar discopathy and spinal canal 
stenosis. After surgery, patients report a variety of 
issues, including pain, nausea, vomiting, changes 
in laboratory results, and urinary retention [21-23].

Urinary retention can be acute or chronic. In the 
acute type, the patient experiences excruciating, 
progressive pain in the suprapubic area, accompanied 
by a sense of great urgency, and only a small 
amount of urine may be excreted in drops. In the 
chronic type, there are no acute symptoms and 
mostly obstructive symptoms are present. It is even 
possible that in the chronic type, urine droplets 
are excreted continuously [24, 25]. One type of 
urinary retention is postoperative urinary retention 
(POUR). POUR is a condition in which the bladder 
is full after surgery, but the person is unable to 
pass urine. POUR can cause complications such 
as pain, prolonged hospitalization, infection, and 
mucosal trauma caused by catheterization, infection, 
and pain [25-27]. Furthermore, POUR affects the 
efficiency of health care, which extends the patient’s 
stay in the hospital, causing suffering and several 
complications for the patient [28, 29]. Other side 
effects of anesthetics include laboratory changes. 

Consequently, alterations caused by these medicines 
may impact various laboratory indicators, such as 
serum creatinine and cystatin C levels, the amount of 
serum pro-inflammatory cytokines, and the amount 
of creatinine [30-32].

Sevoflurane is a versatile inhalation anesthetic, with 
rapid recovery and limited respiratory stimulation, 
which has been used in various studies to assess 
its effectiveness on patients. On the other hand, 
among the side effects of Sevoflurane in recovery 
are blood pressure drop, nausea, arrhythmia, 
vomiting, and tachycardia [33, 34]. Propofol is the 
most commonly prescribed anesthetic medicine 
for inducing anesthesia, as well as for maintaining 
anesthesia. It is also a popular choice for calming 
patients in the operating room and intensive care 
units. Propofol has anti-nausea properties and can 
effectively reduce nausea and vomiting in patients 
[35, 36]. Opioid drugs that are added to Propofol 
enhance its sleepy effect. Propofol is considered the 
leading anesthetic agent due to its pharmacokinetic 
and pharmacodynamic properties [37]. 

Considering the importance of controlling and 
minimizing surgical complications, the present 
study aimed to determine the effect of Sevoflurane 
and Propofol on the state of renal complications in 
patients undergoing laminectomy surgery.

Materials and Methods

This clinical trial was conducted in Ilam. The study 
was approved by the Ethics Committee of Ilam 
University of Medical Sciences (EC/94/H/280) 
and also registered at the Iranian Registry of 
Clinical Trials (IRCT2015071122870N2). The study 
comprised patients who were hospitalized in Imam 
Khomeini Hospital (Ilam, Iran), which was the only 
referral hospital for surgical patients in the province. 
In fact, the study included individuals who presented 
with severe symptoms to the clinic as outpatients or 
to the emergency department of the hospital.

The study population included patients undergoing 
laminectomy surgery in the age range of 20-70 years, 
who consented to participate in the study. If the 
patient had an underlying disease, died, provided 
incomplete information for any reason, or had any 
related complication affecting urinary retention, the 
patient was excluded from the study.

The research tool included a checklist of demographic 
characteristics and clinical examination. Kidney 
complications were diagnosed based on history, 
clinical examinations, and laboratory test results. 
The investigated variables included urinary retention 
status, serum creatinine and cystatin C levels, serum 
pro-inflammatory cytokines, and creatinine levels.

In this study, all patients had the same surgical team, 
including a neurosurgeon and an anesthesiologist. In 
addition, the patients and surgical team were blinded 
to the type of study groups. This study used a double-
blind randomized sampling method, and the patients 
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were divided into three groups receiving Sevoflurane 
(25 people), Propofol (25 people), and a combination 
of Sevoflurane and Propofol (25 people). Since this 
study was a double-blind study, a nurse assisted in 
the data collection procedure.

The randomization method was done sequentially 
(numbered, sealed, opaque envelopes). In the SNOSE 
method, a random sequence was first generated using 
one of the mentioned methods, and then based on the 
sample size of the research, a number of envelopes 
were prepared, and each of the generated random 
sequences was recorded on a card.

Patients receiving Sevoflurane were given “a dose 
of 2 to 3% of inhaled Sevoflurane with 50% nitrogen 
gas and 50% oxygen gas”, and the patients receiving 
Propofol were given “2 to 3 mg per Kg of Propofol, 
50% oxygen, and 50% nitrogen gas”. Finally, in the 
group with a combination of two drugs, Sevoflurane 
and Propofol, a dose of “2 to 3 mg per Kg of Propofol 
along with 2 to 3% of inhaled Sevoflurane” was 
prescribed.

All ethical considerations, including obtaining 
written informed consent, random allocation of 
patients using sealed envelopes, being free for 
participation with charging no additional costs to 
the patients, and maintaining the confidentiality of 
patients’ information, were considered.

The data were analyzed using SPSS software 
version 16. The data were analyzed using descriptive 
and analytical statistical tests. The mean and standard 
deviation were used to examine variables such as age 
and surgery duration (min). Analytical statistical 
tests were also used to assess the severity of kidney 
complications. P<0.05 was considered statistically 
significant.

Results

In this study, the mean age of the patients in the 
Propofol group was 52.4±5.6, the Sevoflurane group 
was 50.8±2.5, and the Sevoflurane plus Propofol group 
was 53.5±3.4. Furthermore, the surgery duration was 
128± 28.9 (min) in the Propofol group, 130±33.8 
(min) in the Sevoflurane group, and 130±31.2 (min) in 
the Sevoflurane plus Propofol group. The anesthesia 
duration (min) was 151.6±23.5 in the Propofol group, 
150.4±43.4 in the Sevoflurane group, and 152.3±27.2 
in the Sevoflurane plus Propofol group.

The Sevoflurane with Propofol group had the 
highest rate of urinary retention, which was 7 
(28%). In addition, there was no difference between 
laboratory results of creatinine and urinary retention 
in the studied groups (P>0.05). Also result showed 
presents the comparison of mean±SD of renal 
laboratory indicators in the studied patients. As a 
result, the patient’s serum creatinine and cystatin 
C levels indicated no significant difference between 
the different studied groups (Table 1). 

Discussion

Laminectomy surgery could have various 
complications for patients. Nausea, vomiting, kidney 
complications, urinary retention, lung complications, 
and infection are among these complications 
[38]. This study aimed to determine the effect of 
Sevoflurane and Propofol on the retention status 
of kidney and urinary complications in patients 
after laminectomy surgery. Propofol increases the 
antioxidant capacity in different tissues and protects 
the kidney by modulating systemic inflammatory 
responses [39].

Ammar et al., investigated the effect of Propofol 
versus Sevoflurane on kidney damage in patients. 
50 patients were divided into two groups (n=25), 
receiving Propofol or Sevoflurane. According to the 
findings, the status of S-cystatin C (mg/L) in the 
Propofol group was equal to 0.96±0.13, and in the 
Sevoflurane group was 0.93±0.22, the amount of 
Beta-blocker (%) in the Propofol group was 19 (76), 
and in Sevoflurane group was 20 (80). Moreover, 
serum creatinine (µmol/L) was 101 (19) in the 
Propofol group and 102 (17) in the Sevoflurane group 
[40]. In a study by Song et al., 82 patients (41 patients 
in the Sevoflurane group and 41 in the Propofol 
group) underwent kidney surgery. According to their 
findings, one hour after the procedure, the rate of 
catheter-related bladder discomfort (CRBD) in the 
Sevoflurane group was lower than in the Propofol 
group [41].

In another study, Li et al., studied the effect 
of Propofol versus Sevoflurane on the state of 
kidney damage in patients who underwent liver 
transplantation procedures. In the Sevoflurane 
group, the state of urine volume (mL) was equal to 
449.50±72.82, the state of operation time (h) was 

Table 1. The Comparison of mean±SD of renal complications in the studied patients
P valueSevoflurane plus 

Propofol
group

Propofol
group

Sevoflurane
group

Variables

P>0.0568 (12)67 (11)68 (11)Before surgerySerum creatinine
P>0.0569 (11)67 (12)67 (10)After surgery
P>0.050.271 (0.25)0.265 (0.26)0.268 (0.29)Before surgeryCystatin C
P>0.050.175 (0.33)0.259 (0.25)0.253 (0.31)After surgery
P>0.050.90 (0.29)0.96 (0.34)0.98 (0.31)Before surgeryCreatinine
P>0.050.94 (0.31)0.93 (0.32)0.95 (0.26)After surgery
P>0.057 (0.28%)5 (20%)6 (0.24%)Urinary retention
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equal to 8.41±1.38, the pre-Scr (μmol/L) state was 
6.02±16.79, PELD status was 3.41±16.08, and INR 
(IU) status was 0.32±1.42. Besides, in the Propofol 
group, urine volume (mL) was 65.39±460.17, 
operation time (h) was 1.19±8.74, pre-Scr (μmol/L) 
was 5.51±17.80, PELD was 2.42±17.13, and INR (IU) 
was 1.52±0.29 [42]. Sondekoppam et al., conducted 
a meta-analysis of 41 randomized clinical trials. 
According to their findings, there was no difference 
between creatinine and creatinine clearance in the 
first 24 hours. In fact, no correlation was observed 
between the use of Sevoflurane and postoperative 
renal failure compared to other drugs [43].

Röhm et al., compared the anesthetic drugs 
Sevoflurane and Propofol on the surgical 
complications of patients undergoing thoracic 
surgery, abdominal surgery, and patients undergoing 
vascular surgery and found that anesthetic drugs had 
no negative effect on the performance of all patients 
[44]. Other studies compared these drugs [45-47]. 
For instance, Franzén et al., compared this drug 
on kidney function. Their findings indicated that 
Sevoflurane anesthesia reduced sodium excretion, 
decreased urinary output, and increased plasma renin 
levels compared to Propofol anesthesia. Patients who 
utilize anesthetic medicines might have a variety of 
negative effects. Side effects might include fever, 
chills, nausea, vomiting, and changes in laboratory 
parameters [45-47]. 

One of the limitations of this study was the small 
number of investigated variables. For this reason, it 

is recommended that another study be conducted to 
investigate and report on various variables. Besides, 
one of the strengths of this study was the examination 
of patients undergoing laminectomy.

According to the findings, there was no significant 
difference between the complications in the three 
studied groups. Consequently, all three drugs could 
be administered to patients.

Declaration

Ethics approval and consent to participate: The 
study was approved by the Ethics Committee of Ilam 
University of Medical Sciences (EC/94/H/280).

Consent for publication: All authors expressed 
their consent to the publication of this study.

Conflict of Interest: The authors declared that there 
was no conflict of interest.

Funding: There is no funding support for this study.

Authors’ Contribution: All authors contributed 
to the study conception and design. Material 
preparation, data collection and analysis were 
performed, draft of the manuscript was written, 
commented on previous versions of the manuscript. 
All authors read and approved the final manuscript.

Acknowledgment: Not applicable.

References

1. Mohammady M, Janani L. 
Randomization in randomized 
clinical trials: From theory to practice. 
Journal of Hayat. 2016;22(2):102-14.

2. Hatefi M, Abdi A, Tarjoman A, Borji 
M. Prevalence of Depression and Pain 
Among Patients with Spinal Cord 
Injury in Iran: A Systematic Review 
and Meta-Analysis. Trauma Monthly. 
2019;24(4):1-8. 

3. Sadeghi S, Mirbolook AR, Hatefi 
M. Comparison of pain intensity and 
disability in patients with and without 
metabolic syndrome undergoing 
spinal stenosis surgery. ACADEMIC 
JOURNAL. 2023.

4. Molazem Z, Alizadeh M, Rambod 
M. The Effect of Benson’s Relaxation 
Technique on Pain Intensity, Belief, 
Perception, and Acceptance in 
adult Hemophilia Patients: A 
Randomized Controlled Trial. Int J 
Community Based Nurs Midwifery. 
2021;9(3):187-98.

5. Hatefi M, Tarjoman A, Borji M. Do 
Religious Coping and Attachment 
to God Affect Perceived Pain? 
Study of the Elderly with Chronic 
Back Pain in Iran. J Relig Health. 

2019;58(2):465-75. 
6. Nzamba J, Van Damme S, Favre J, 

Christe G. The relationships between 
spinal amplitude of movement, pain 
and disability in low back pain: A 
systematic review and meta-analysis. 
Eur J Pain. 2024;28(1):37-53. 

7. Alam MF, Ansari S, Zaki S, Sharma 
S, Nuhmani S, Alnagmoosh A, et 
al. Effects of physical interventions 
on pain and disability in chronic 
low back pain with pronated feet: a 
systematic review and meta-analysis. 
Physiother Theory Pract. 2024:1-15. 

8. Yasi E, Saffari M, Ghasemi M, 
Gholami-Fesharaki M, Rahmati 
-Najarkolaei F. The Effect of 
Educational Intervention on Low 
Back Pain among Air Force Personnel 
in a Military Organization. Journal of 
Military Medicine. 2022;20(5):519-26.

9. Maroufi SF, Azadnajafabad S, Kheiri 
G, Jazayeri SB, Ghodsi Z, Ghawami 
H, et al. Adopting and Adapting 
Clinical Practice Guidelines for the 
Use of Baseline MRI in Acute Spinal 
Cord Injury in a Developing Country. 
Arch Neurosci. 2023;10(3):e135297. 

10. Grotle M, Småstuen MC, Fjeld O, 

Grøvle L, Helgeland J, Storheim K, 
et al. Lumbar spine surgery across 
15 years: trends, complications 
and reoperations in a longitudinal 
observational study from Norway. 
BMJ Open. 2019;9(8):e028743. 

11. Schwab F, Dubey A, Gamez L, El 
Fegoun AB, Hwang K, Pagala M, 
et al. Adult scoliosis: prevalence, 
SF-36, and nutritional parameters in 
an elderly volunteer population. Spine 
(Phila Pa 1976). 2005;30(9):1082-5. 

12. Komlakh K, Athari M, Mohammadi 
HR, Hasanzadeh A, Mohammadzadeh 
S, Beikmarzehei A, et al. Trans-facet 
Pedicle Sparing Approach Versus 
Transthoracic Approach for Thoracic 
Disc Disease: A Review of 19 Cases. 
Arch Neurosci. 2022;9(3):e121422. 

13. Sane S, Joshaghani F, Alizadeh 
G. Comparison of the effect of 
dexmedetomidine with remifentanil 
on pain after lumbar laminectomy 
in patients under general anesthesia. 
Medical Journal of Tabriz University 
of Medical Sciences. 2021:311-22.

14. Mohammadi HR, Erfani A, 
Jamshidbeigi Y, Rahmatian A, 
Otaghi M. Effect of using rituximab 



Mohammadi HR et al.

Bull Emerg Trauma 2024;12(4)166 

on disability in patients with multiple 
sclerosis. Journal of Medicinal and 
Pharmaceutical Chemistry Research. 
2024;6(12):1854-60. 

15. Noorimotlagh Z, Mousavi Nasab 
MM, Sahebdel F, Khosravi-Largani 
M, Jangholi E, Jahanbakhshi A, et 
al. Comparison of Gene Expression 
Differences After Traumatic 
Spinal Cord Injury in Zebrafish, 
Xenopus laevis, and Planarians: A 
Systematic Review. Arch Neurosci. 
2024;11(2):e136439. 

16. Jaafarpour M, Hatefi M, Vasigh 
A, Khani A, Njafi F, Shafiei E. 
Comparion between General and 
Spinal Anesthesia for Lumbar Disc 
Surgery: A Randomized Clinical 
Trial. ACADEMIC JOURNAL. 2023.

17. Attari MA, Mirhosseini SA, 
Honarmand A, Safavi MR. Spinal 
anesthesia versus general anesthesia 
for elective lumbar spine surgery: A 
randomized clinical trial. J Res Med 
Sci. 2011;16(4):524-9. 

18. Motaghian S, Heroabadi A, 
Teymourei Khanesari K, Pestehei 
SK, Marashi M, Atef Yekta R. 
Effect of Propofol and Isoflurane on 
Postoperative Cognitive Dysfunction 
Following Elective Laminectomy 
Surgery in Adult Elderly Patients: A 
Randomized Controlled Trial Study. 
Arch Neurosci. 2023;10(4):e132837. 

19. Gevirtz C. Update on Treatment 
of Lumbar Spinal Stenosis: Part 1: 
Defining the Problem, Diagnosis, and 
Appropriate Imaging. Topics in Pain 
Management. 2010;25(6):1-5.

20. Zhong ZM, Wu Q, Meng TT, Zhu 
YJ, Qu DB, Wang JX, et al. Clinical 
outcomes after decompressive 
laminectomy for symptomatic 
ossification of ligamentum flavum at 
the thoracic spine. J Clin Neurosci. 
2016;28:77-81. 

21. van den Broek RJC, van Meegen 
VMM, Al Khawaja H, Bouwman RA, 
Versyck B. Erector spinae plane block 
improves postoperative recovery after 
laminectomy and discectomy surgery: 
a retrospective cohort study. BMC 
Anesthesiol. 2023;23(1):308. 

22. Shaban M, Mostafa AG, 
Abdelwahed ASK. Outcomes after 
decompressive laminectomy for 
lumbar spinal stenosis: comparison 
between minimally invasive 
unilateral laminectomy for bilateral 
decompression versus open 
laminectomy. Egyptian Journal of 
Medical Research. 2023;4(1):130-45.

23. Wang Z-W, Wang Z, Zhou Y-H, Sun 
J-Y, Ding W-Y, Yang D-L. Clinical 
effect analysis of laminectomy 
alone and laminectomy with 
instrumentation in the treatment 

of TOLF. BMC Musculoskeletal 
Disorders. 2021;22(1):667. 

24. Mehrabi S, Amirhassani S, Ilati 
AA, Iloon Kashkouli A. Prevalence 
of Urinary Retention and Bladder 
Stone in Patients with Benign Prostate 
Hyperplasia. Journal of Research in 
Urology. 2016;1(1):8-11. 

25. Cambise C, De Cicco R, Luca E, 
Punzo G, Di Franco V, Dottarelli A, 
et al. Postoperative urinary retention 
(POUR): A narrative review. Saudi J 
Anaesth. 2024;18(2):265-71. 

26. Madersbacher H, Cardozo L, 
Chapple C, Abrams P, Toozs-
Hobson P, Young JS, et al. What 
are the causes and consequences of 
bladder overdistension? ICI-RS 2011. 
Neurourol Urodyn. 2012;31(3):317-21. 

27. Bash LD, Turzhitsky V, Mark RJ, 
Hofer IS, Weingarten TN. Post-
operative urinary retention is 
impacted by neuromuscular block 
reversal agent choice: A retrospective 
cohort study in US hospital setting. 
Journal of Clinical Anesthesia. 
2024;93:111344.

28. David M, Arthur E, Dhuck R, 
Hemmings E, Dunlop D. High 
rates of postoperative urinary 
retention following primary total 
hip replacement performed under 
combined general and spinal 
anaesthesia with intrathecal opiate. 
J Orthop. 2015;12(Suppl 2):S157-60. 

29. Gandhi SD, Patel SA, Maltenfort 
M, Anderson DG, Vaccaro AR, 
Albert TJ, et al. Patient and surgical 
factors associated with postoperative 
urinary retention after lumbar spine 
surgery. Spine (Phila Pa 1976). 
2014;39(22):1905-9. 

30. Bosch DJ, Meurs MV, Jongman 
RM, Heeringa P, Abdulahad WH, 
Struys M. Effects of propofol and 
dexmedetomidine with and without 
remifentanil on serum cytokine 
concentrations in healthy volunteers: 
a post hoc analysis. Br J Anaesth. 
2020;125(3):267-74. 

31. Kallioinen M, Scheinin A, Maksimow 
M, Långsjö J, Kaisti K, Takala R, et 
al. The influence of dexmedetomidine 
and propofol on circulating cytokine 
levels in healthy subjects. BMC 
Anesthesiol. 2019;19(1):222. 

32. Ong Sio LCL, Dela Cruz RGC, 
Bautista AF. Sevof lurane and 
renal function: a meta-analysis of 
randomized trials. Med Gas Res. 
2017;7(3):186-93. 

33. Abdallah BM, Elshoeibi AM, 
ElTantawi N, Arif M, Hourani RF, 
Akomolafe AF, et al. Comparison 
of postoperative pain in children 
after maintenance anaesthesia with 
propofol or sevoflurane: a systematic 

review and meta-analysis. Br J 
Anaesth. 2024;133(1):93-102. 

34. Aoki N, Suwa T, Kawashima H, 
Tajika A, Sunada N, Shimizu T, et 
al. Sevoflurane in electroconvulsive 
therapy: A systematic review and 
meta-analysis of randomised trials. J 
Psychiatr Res. 2021;141:16-25. 

35. Haikin Herzberger E, Levy O, Sun 
B, Miller N, Rahav R, Dana E, et 
al. General anesthesia with propofol 
during oocyte retrieval and in vitro 
fertilization outcomes: retrospective 
cohort study. Sci Rep. 2023;13(1):8021. 

36. Kantonen O, Laaksonen L, Alkire M, 
Scheinin A, Långsjö J, Kallionpää RE, 
et al. Decreased Thalamic Activity 
Is a Correlate for Disconnectedness 
during Anesthesia with Propofol, 
Dexmedetomidine and Sevoflurane 
But Not S-Ketamine. J Neurosci. 
2023;43(26):4884-95. 

37. Hudaib M, Malik H, Zakir SJ, 
Rabbani S, Gnanendran D, Syed ARS, 
et al. Efficacy and safety of ciprofol 
versus propofol for induction and 
maintenance of general anesthesia: 
a systematic review and meta-
analysis. J Anesth Analg Crit Care. 
2024;4(1):25. 

38. McLain RF, Bell GR, Kalfas I, 
Tetzlaff JE, Yoon HJ. Complications 
Associated With Lumbar 
Laminectomy: A Comparison of 
Spinal: Versus: General Anesthesia. 
Spine. 2004;29(22):2542-7.

39. Rodríguez-López JM, Sánchez-Conde 
P, Lozano FS, Nicolás JL, García-
Criado FJ, Cascajo C, et al. Laboratory 
investigation: effects of propofol on 
the systemic inflammatory response 
during aortic surgery. Can J Anaesth. 
2006;53(7):701-10. 

40. Ammar AS, Mahmoud KM. 
Comparative effect of propofol 
versus sevoflurane on renal ischemia/
reperfusion injury after elective open 
abdominal aortic aneurysm repair. 
Saudi J Anaesth. 2016;10(3):301-7. 

41. Song Y, Paik HC, Kim N, Jung H, 
Lee JG, Yoo YC. Effect of Propofol 
versus Sevof lurane Anesthesia 
on Acute Kidney Injury after 
Lung Transplantation Surgery: A 
Prospective Randomized Controlled 
Trial. J Clin Med. 2022;11(22). 

42. Li H, Weng Y, Yuan S, Liu W, Yu H, Yu 
W. Effect of sevoflurane and propofol 
on acute kidney injury in pediatric 
living donor liver transplantation. 
Annals of Translational Medicine. 
2019;7(14).

43. Sondekoppam RV, Narsingani 
KH, Schimmel TA, McConnell 
BM, Buro K, Özelsel TJ. The 
impact of sevoflurane anesthesia 
on postoperative renal function: a 



Sevoflurane and propofol on the status of renal complications in traumatic injury patients

www.beat-journal.com  167

systematic review and meta-analysis 
of randomized-controlled trials. 
Canadian Journal of Anesthesia. 
2020;67(11):1595-623.

44. Röhm KD, Mengistu A, Boldt J, 
Mayer J, Beck G, Piper SN. Renal 
Integrity in Sevoflurane Sedation 
in the Intensive Care Unit with the 
Anesthetic-Conserving Device: 
A Comparison with Intravenous 
Propofol Sedation. Anesthesia & 

Analgesia. 2009;108(6):1848-54.
45. Franzén S, Semenas E, Taavo M, 

Mårtensson J, Larsson A, Frithiof R. 
Renal function during sevoflurane 
or total intravenous propofol 
anaesthesia: a single-centre parallel 
randomised controlled study. Br J 
Anaesth. 2022;128(5):838-48. 

46. Xia M. Complications associated with 
anesthesia: in oral and maxillofacial 
surgery.  Anesthesia for Oral and 

Maxillofacial Surgery: Springer; 
2023. p. 125-44.

47. Zhang X, Chang J, Ran R, Xiao 
Y, Cao H, Wang Y. Effect of 
Ketorolac Tromethamine Combined 
With Remifentanil on Reducing 
Complications During the General 
Anesthesia Emergence. Journal 
of PeriAnesthesia Nursing. 
2023;38(5):748-52.

Open Access License
All articles published by Bulletin of Emergency And Trauma are fully open access: immediately freely available to read, download 
and share. Bulletin of Emergency And Trauma articles are published under a Creative Commons license (CC-BY-NC).


