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1. cardiopulmonary resuscitation
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Key Finding

1. Superiority of PECS II Over PECS 1

PECS 1I provides broader intercostal nerve
coverage and shows higher success (95% vs.
87%). This advantage is most evident in ex-

tensive surgeries, such as radical mastectomy
(10-12).

2. Importance of Ultrasound Guidance
Ultrasound significantly reduces failure rates.
Studies lacking ultrasound report failure rates
up to 20% (13,14).

3. Optimal Drug Selection
A combination of 0.5% ropivacaine with dexa-
methasone is considered the gold standard,

prolonging block duration to 24-36 hours (15).

4. Learning Curve

Operator proficiency is critical. Competence
typically improves significantly after perform-
ing 20-30 blocks (16,17).

5. Management of Block Failure

Options include:
» Repeating the block with adjusted needle
position
+ Switching to a paravertebral block
 Controlled opioid administration (18-20)

Limitations

* Variability in definitions of block success
* Differences in anesthetic protocols
* Incomplete reporting of operator experi-

ence in some studies

Conclusion

The pectoral nerve block has a mean success
rate of 95% (CIL: 87.8-96.9%), establishing
it as a safe and highly effective technique for
postoperative analgesia in breast surgery. Opti-

mizing outcomes requires:

» Use of PECS II with ultrasound guidance
* Injection of 20-30 mL of 0.5% ropiva-
caine + dexamethasone

* Adequate operator training (>20 super-
vised blocks)

* Tailoring technique to surgical type

The PECS block should be considered a first-
line modality for postoperative analgesia in
breast surgery. Future research should focus on
standardizing success definitions and improv-

ing training protocols.
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Results

Table 1. Success Rate of Pectoral Nerve Block in Selected Studies (Translated)

Success Rate No. of
Drug Volume (%) Block Type Patients Year Study
20 mL of 0.5% ropivacaine ‘ 88 PECS I 40 2011 Blanco
30 mL of 0.25% ropivacaine | 93 | PECSII | 60 | 2015 | Bashandy |
0

20 mL of 0.025% 91 PECS II 50 | 2016 |  Kulhari
bupivacaine

30 mL of 0.5% ropivacaine l 97 PECS II 120 2019 Senapathi
Variable [ 94 | PECSI | 350 | 2022 | Wijayasinghe |
Factors Influencing Success 4. Operator Skill

1. Injection Technique
» Ultrasound guidance increases success
from 80% to 95%
» Optimal injection depth: 2-3 cm beneath

the fascia

2. Drug Volume and Concentration
* Optimal volume: 20-30 mL
* Ropivacaine 0.5% more effective than
0.25%
* Adding dexamethasone prolongs block

duration up to 24 hours

3. Type of Surgery
* Mastectomy: 89% success
* Lumpectomy: 94% success

» Breast reconstruction: 82% success

Bn——————

» Experienced operators (>50 blocks): 93%
success

* Less experienced operators: 78% success (7,8)

Failure Rate and Causes

* Mean failure rate: 7.6%

* Primary causes:

» Anatomical variation (42%)

* Incorrect technique (33%)

* Insufficient drug spread (25%) (9)

Discussion

This systematic review demonstrates that the
pectoral nerve block is a highly effective tech-
nique for controlling postoperative pain in
breast surgery. The pooled success rate of 95%

is consistent with previous research.
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Data were analyzed using RevMan 5.4 with

a random-effects model. Heterogeneity was

assessed using the I? statistic. Data extraction

accuracy was verified through independent

cross-checking.

Inclusion Criteria
» Randomized clinical trials (RCTs)
» Published between 2011 and 2023

» Sample size >20 patients

* Clear reporting of block success rate

Primary OQutcomes

* Block success rate

* Need for opioid rescue

» Adverse events

* Patient satisfaction

Figure 1: Search for articles in databases

Search for Articles in Databases
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Results: The pooled success rate of the pectoral nerve block was 92.4% (95% CI: 87.8-96.9%).
The PECS II technique demonstrated a significantly higher success rate compared with PECS 1

(95% vs. 87%). Ultrasound guidance improved block success to 95%. Significant contributing

factors included technique type, volume and type of local anesthetic, use of ultrasound, and oper-

ator experience.

Conclusion: The pectoral nerve block is a highly effective technique for pain control after breast

surgery. Its success is strongly influenced by technical and procedural variables. This article

presents detailed success-rate statistics and a comprehensive comparative table of key studies

and influencing factors.

Keywords: Pectoral nerve block, PECS block, Postoperative pain control, Breast surgery, Sys-

tematic review, Regional anesthesia.

Introduction

Postoperative pain following breast surgery,
particularly mastectomy, remains a significant
clinical challenge. Studies indicate that 40—
60% of patients experience moderate to severe
pain for up to six months after surgery, nega-
tively affecting quality of life and postopera-
tive recovery (1).
The pectoral nerve block, first described by
Blanco in 2011 (2), has gained increasing at-
tention because it reduces opioid consumption
by up to 50%, decreases respiratory complica-
tions, and improves patient satisfaction (3-5).
Two principal forms of the block exist:

1. PECS I: Injection between the pectoralis

major and minor muscles

2. PECS 1II: A broader injection targeting the

intercostal nerves

Reported success rates vary across studies,
likely due to differences in technique, anesthet-
ic regimen, or operator proficiency (6).

This systematic review analyzes available ev-
idence to determine the key contributors to
block success and strategies to optimize out-

comes.

Materials and Methods

Study selection followed PRISMA guidelines.
A comprehensive search was conducted in
Scopus, PubMed, Web of Science, and the Co-
chrane Library using the keywords:

* Breast surgery
* PECS block
* Pectoral nerve block

» Success rate
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I Abstract

Background and Objective: The pectoral nerve block (PECS block) is recognized as one of the
most effective techniques for postoperative analgesia in breast surgery. This systematic review
and meta-analysis was conducted to evaluate the success rate of this technique based on pub-
lished clinical studies.

Materials and Methods: This study was conducted according to PRISMA guidelines. A system-
atic search was performed in Scopus, PubMed, Web of Science, and the Cochrane Library for
studies published between 2011 and 2023. A random-effects model was used for the meta-anal-
ysis of 35 studies.
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allow her to choose the method rather than Further studies are recommended to:

imposing a physician-selected approach (17). * Compare CSE with other labor analgesia

There is also a need for larger, well-designed techniques in larger populations

studies comparing CSE with other analgesia » Evaluate the use of newer local anesthetics
techniques under standardized conditions and with fewer side effects, such as levobupiva-
with larger sample sizes (18). caine

* Investigate alpha-agonists and patient-con-

trolled analgesia in combination with CSE

Conclusion

» Assess the effectiveness of CSE versus
The combined spinal-epidural technique im- non-pharmacologic methods of labor pain
proves the quality of labor analgesia with fewer telief

side effects compared with many other methods.
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on the combined spinal-epidural technique.
Regional blocks in obstetrics are often per-
formed in the sitting position, and the patient
is then placed supine after injection of the local
anesthetic (13). In most of the reviewed stud-
ies, CSE was performed in the sitting position
(14-20). Regarding other technical aspects, the
most commonly used vertebral levels were L2—
L3 or L3-L4 (15-18). Spinal needles of 25G
or 27G were employed (18,21). Tuohy epidural
needles of 18-20G and 20G epidural catheters
were used (15,17,21).

The total drug volume used in the combined
technique was lower than in other methods. In
the studies reviewed, the usual intrathecal dose
was 2.5 mg bupivacaine (15,17,19,20). For the
epidural component, 10 mL of 0.125% bupiva-
caine or 5 mL of 2% lidocaine was often admin-
istered (14,16,17,19,21). For repeated epidural
bolus dosing, 10 mL of a solution containing
0.125% bupivacaine + 2 pg/mL fentanyl was
used each time (15,17,19). In some trials, con-
tinuous infusion of local anesthetic or opioids
via the epidural catheter was used to maintain
CSE analgesia (14,16,18,21).

Although the overall complication rate for the
combined technique is lower than that of oth-
er methods, the most frequent adverse effect
reported—compared with epidural, spinal, or
non-pharmacologic methods—was pruritus,

which typically resolved spontaneously with-

-
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out treatment (16,17,19).

The CSE technique did not adversely affect
neonatal status, including Apgar scores, fe-
tal bradycardia, and acidosis (15,16,19-21).
Side effects such as changes in blood pressure,
heart rate, and nausea were reported, but they
were generally mild, self-limited, and less pro-
nounced than with other regional techniques
(14-16,18,19,21). Other complications com-
monly associated with neuraxial techniques,
such as back pain and post-dural puncture
headache, were not reported with CSE in the
included studies (17,21).

Overall, CSE appears to be a more effective
neuraxial technique than other regional blocks.
It accelerates the course of labor, improves the
likelihood of favorable neonatal outcomes, and
increases Apgar scores (14—-17,19,20).

In a 2007 study by Ngamprasertwong et al.,
no significant difference was found between
CSE and spinal anesthesia alone, and many
patients actually preferred spinal anesthesia.
This may be because only opioids were used
intrathecally for labor analgesia in that study
(21). For further optimization of CSE, the use
of newer enantiomeric local anesthetics such as
levobupivacaine has been suggested. Levobu-
pivacaine provides similar analgesic efficacy
to bupivacaine with fewer adverse effects (19).
In general, it is preferable to explain all avail-

able labor analgesia options to the patient and
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No.

Author / Location /
Year

Title

Sample
Size

Complications

Effectiveness

more common in the
combined group.

complications,
delivery mode,
Apgar scores, or
maternal
satisfaction.

Effectiveness of
acupuncture vs.
spinal—epidural

More patients in the
CSEA group
experienced itching,
nausea/vomiting,

Stronger analgesic
effect in the

combined spinal—
epidural group but

spinal—epidural
and epidural labor
analgesia

treatment. No fetal
bradycardia,
catheter migration,
post-dural puncture
headache, or other
complications.

8 (Lzl‘;lﬂl)ng’ . anesthesia on altig)e?] s fever, and with a higher rate
labor pain: P hypotension; longer |jof side effects.
randomized active labor; higher |Larger sample
controlled trial mean postpartum  ||studies

blood loss. recommended.
Very low incidence
of hypotension,
Intrathecal _shlv_ermg_, nausea. | ombined
fentanyl vs. itching sngmﬁc?mtly approach did not
epidural more COFI’II'I:IOII n produce faster
: : CSE group; all mild
9 Ngamprasertwong, buplvz?came as Sp and required no onset compared to
Indonesia (2007) ||bolus in combined ||patients control; many

patients found
intrathecal opioid
alone sufficient.

Discussion

This systematic review evaluated the technique,
complications, and effectiveness of combined
spinal-epidural (CSE) analgesia for labor. One
strategy to promote normal vaginal delivery is
the use of effective labor analgesia. The Ameri-
can College of Obstetricians and Gynecologists

(ACOQG) has confirmed that a woman’s request
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for labor pain relief is, by itself, a sufficient in-
dication for analgesia (11).

The use of regional anesthesia during labor
is increasing and clearly reduces labor pain.
Epidural and spinal analgesia are among the
commonly used methods. In epidural analge-
sia, local anesthetic is injected into the epidural
space; in spinal analgesia, it is injected into the

subarachnoid space (12). This review focuses
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No. Author‘/(;:;catlon/ Title Sasril;[;le Complications Effectiveness
temperature: A No differences in |[intrapartum fever
randomized neonatal outcomes |rates, shorter
controlled trial (birthweight, analgesia duration,

g g
antibiotic use, and lower epidural
Apgar at 1 and 5 anesthetic
min). requirement in
nulliparas.
CSE may be a
suitable alternative
Our new choice in No back pain in to epidural
labor analoesia- either group. No analgesia due to
4 Giiltekin, Turkey combine dgé in::il— 40 |cesarean conversion.|rapid onset, shorter
(2020) eDi dural—s];lort- patients|Itching more first stage of labor,
teﬁm results common in and increased
combined group. maternal comfort
during episiotomy
repair.
All neonates had 5-
minute Apgar >7.
Two patients in
bupivacaine group
Comparison of had motor block.
bu i\lf)acaine— Maternal Levobupivacaine
felﬁan 1 vs satisfaction showed similar
levobu);)iva;:aine— excellent in both analgesic effects
Soujanya, India fentanyl for 60 |[BrOUPS- Tlranglent Wlth‘ fewer
5 (2020) combined spinal— |patients hypotension in 4 cardiovascular and
evidural labor women neurologic side
agal esia in (bupivacaine). Some|effects; considered
mul E Arous vomiting episodes in||a safer alternative
womgn both groups; self- [in CSE analgesia.
limited itching
common (15 in
bupivacaine, 12 in
levobupivacaine
group).
Randomized — Combined method
. Very low incidence
comparison of . produced faster
. of hypotension, fetal
epidural, dural . onset, greater first-
Bakhet, Egypt : 120 ||bradycardia, nausea, .
7 puncture epidural, : T : hour analgesia, and
(2019) . patients|vomiting; no major
and CSE without ) more complete
. . differences between Lo
intrathecal opioids rouns. Ttchin analgesia, with no
for labor analgesia Eroups. g differences in
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Author & ce Space h.“tlal Ep idural Spinal Dose
Year Position Used Epidural |Maintenance & Dru Notes
Dose & Drug Dose g
Epidural
Nga‘r:;::'asert Lateral || L2-L3 3 mL of g‘ggg; Maintenance
& | decubitu|| or L3- 0.25% . ° 1125 ug fentanyl | infusion rate:
(Indonesia, . L4 bubivacaine bupivacaine + 12 ml/h
2007) uptv 2 ng/mL
fentanyl
COMPLICATIONS & EFFECTIVENESS: TABLE 2
No. Author{'];;(:-catlon/ Title Sasrirgéle Complications Effectiveness
Combined analgesia .
Effect of significantly gﬁgﬁ?;i inal
combined affected vital signs n?etho d acgelerate d
epidural-spinal such as blood .
Agnesha, ) 60 labor duration,
1 . analgesia on : pressure, heart rate, ||.
Indonesia (2024) . patients . improved fetal
biomolecular and respiratory rate, ival likelihood
mediators in but had no lei:ivizzreasz d 006,
painless labor significant effect on Apoar scores
body temperature. P& ’
Lower cesarean
conversion rate and
Effects of blood loss than Reduced maternal
combined spinal— control. No Apgar anxietv. reduced
epidural anesthesia differences. Shorter | . };1’ d
on anxiety, labor 120 [2nd and 3rd labor P33 ortene
2 ||Cai, China (2023) S : . |[labor duration, and
analgesia, and patients| stages. Hypotension, decreased
motor block in fetal bradycardia, .
) o postoperative stress
women during itching, and nausea
. |[levels.
natural labor were very rare with
no group
differences.
Effects of No differences in  ||Maternal
combined spinal—- duration of temperature
epidural analgesia 400 analgesia, time to  ||gradually increased
3 |Yao, China (2022) |vs. epidural atients full cervical in both groups.
anesthesia on P dilation, or Combined method
maternal analgesia-to- was associated
intrapartum delivery intervals.  |with lower
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Dose & Drug Dose g
Group B: 10
mL of
Soujanya Sittin Not 0.125%
(India, 2020) & specified|bupivacaine +
2 ug/mL
fentanyl
Group
B:1.25
mg
Group .
LB: 10 mL of| >2me as | intrathec
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: .|| dose for | hyperbar
levobupivacai each o
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fentanyl group l?uplvaca
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Hg
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Group .
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TECHNIQUES: TABLE 1

Author & .. Space h?mal E})ldural Spinal Dose
Year Position Used Epidural |Maintenance & Dru Notes
Dose & Drug Dose g
10 mL of
0
Agnesha 0.125 o | >mb ff 2omg Primigravida
. _ Not |levobupivacai| 0.125% levobupivacai
(Indonesia, | Sitting . . . . (first
2024) specified ne for levobupivacai| ne for splpal delivery)
epidural ne anesthesia
anesthesia
Sufentanil Epidural
(0.5 ng/mL) pump started
FO.1% | ug sufentanil| "¢ hous
Cai (China, Sittin L2-L3 |3 mL of 1.5%|| ropivacaine ME 02 m after initial
2023) g1 space lidocaine || via epidural .~ 08 injection;
: ) ropivacaine
infusion second dose
pump; first volume: 9
dose 10 mL mL
After sensory
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to T10,a3
mL test dose
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lidocaine +
. epinephrine
8 1(? ]rf,‘/L of g mL of 0.1% s 1:200,000
Yao (China, o Not oo ropivacaine + £ Mg was given to
Sitting ) ropivacaine + bupivacaine +
2022) specified 0.5 ug/mL rule out
0.5 ng/mL . ||15 ng fentanyl|| .
sufentanil sufentanil intravascular
or
subarachnoid
placement;
continuous
infusion at 8
mL/hr was
used
Each For cesarean
S candidates:
Irrrlljlfcstcl)(l)fllt.i(lr? 2.5 mg 15 mL of 2%
Giiltekin L3-14 || 40 mg of 2% || containing 20 hy_perbe_lrlc lidocaine T) >
. . : bupivacaine + || mL of 0.5%
(Turkey, Sitting || or L4— ||lidocaine as a mg 125 bubivacaine
2020) L5 test dose  |bupivacaine + > M8 HpIVa
50 e fentanyl (total | via epidural
fentanvl + 15 volume 1 mL) catheter
mL ylin before OR
saline transfer
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Results

In this review, data from 8 randomized clini-
cal trials with a total of 470 patients receiving
combined spinal-epidural analgesia were ana-

lyzed.

Common inclusion criteria across studies were:
» Willingness to receive labor analgesia
» No contraindication to neuraxial anesthe-
sia
* Good physical health and American Soci-
ety of Anesthesiologists (ASA) class I or II
 Cervical dilation of approximately 3 cm
» Term fetus
« Age > 18 years
Exclusion criteria included:
» Severe hemodynamic instability
* Local anesthetic toxicity
» High-risk pregnancy and delivery-related

conditions

The procedure was generally performed at the
L2-L3 or L3-L4 interspaces. The intrathecal
component consisted of 2.5 mg bupivacaine
with 15 pg fentanyl, followed by an epidural
10 mL bolus of 0.1% bupivacaine with 2 pg/
mL fentanyl, administered in the sitting or left
lateral position.

Compared with other techniques, the most fre-
quently reported adverse effect was pruritus,

which was usually self-limiting and did not
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require treatment. Episodes of hypotension,
shivering, and nausea were infrequent, mild,
and generally did not require pharmacologic
intervention.

In all included studies, patients reported high
satisfaction with pain relief. Compared with
other analgesia techniques, the advantages of
CSE included:

Rapid onset of analgesia

Shortening of the first stage of labor

Increased maternal satisfaction

Minimal or no motor block

Lower incidence of intrapartum fever
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methods were excluded. Low-quality reports

were also removed.

During the systematic review and reporting of
results, statements were structured according
to the 2020 PRISMA checklist. The PRISMA
flow diagram was used to document the num-
ber of records identified, screened, included,
and excluded at each stage.

Before initiating the review, a predefined
search strategy was developed. After the initial
screening of titles, abstracts, and study designs,
two independent reviewers conducted full-text
reviews of all selected articles. Based on con-

sensus, and after applying the inclusion and

exclusion criteria, the final set of studies was
selected for quantitative assessment. In case
of disagreement between the two reviewers, a
third reviewer’s opinion was used.

From the included articles, relevant data
were extracted after full-text review. Data ex-
traction—depending on study methodology
and outcome variables—included: study de-
sign, study period, sample size and character-
istics, demographic variables, and other rele-
vant information. Using structured checklists,
critical appraisal, interpretation, analysis, and
reporting of findings were performed qualita-

tively.

2004 Jw 3 S sla #&#‘J}ij@ﬁﬂlﬂmq&m

N=(7996) 2024 &

(N=1873)

(N=25) (g ol 5 2aly s

oS (R pie g e 2 ) ge ida ) sl YA

o 3l B ol suile S VL 03 2 olye b Jas e i YR
%‘ Neazg) ST (N=122)
REPR e R anllas 3} s 022 Cila CYlie
(N=316) B (N=291) et
1 v
:-’{ el ey SVl S e il (N=17) 1L 83 1 sad & Ja SiVlia
iy

dalllas 3 sl 3 gy SYlie
(N=g) s

29,8

Journal of Iranian Society of
Anaesthesiology & Intensive Care



[l
0 g I
2 [ Technique, Complications, and Effectiveness of Combined Spinal-Epidural Analgesia for Labor: A Systematic Review of Prospective Randomized Clinical Trials i
= s

P

iting. Lower doses of local anesthetic may mit-
igate these side effects and accelerate recovery
of motor function. In this review, high and low
intrathecal doses are considered separately.
With CSE anesthesia, epidural catheter place-
ment allows small intrathecal doses to be ad-
ministered initially, and additional doses can
then be given via the epidural route. CSE gen-
erally produces a more gradual onset and may
prevent some of the side effects observed with
single-shot spinal anesthesia. When regional
block is insufficient for the surgical procedure,
the ability to augment the block can reduce the
need for general anesthesia or heavy sedation.
The epidural catheter can also be used for post-
operative analgesia (10).

Based on these considerations, the present
study systematically reviews prospective ran-
domized clinical trials on the technique, com-
plications, and effectiveness of combined spi-

nal—epidural analgesia for labor.

Materials and Methods

The present study is a systematic review of
prospective randomized clinical trials with in-
tervention and control groups, published in En-
glish between 30 June 2004 and 30 June 2024,
that investigated the technique, complications,
and effectiveness of combined spinal-epidural

(CSE) analgesia for labor pain.

n—————

A systematic search was performed in multiple
databases, including:

ScienceDirect, Google Scholar, PubMed, Em-
base, ProQuest, Cochrane, EBSCO, and the
ClinicalTrials.gov registry.

In the first stage, the keywords required for the
search process were selected by two members
of the research team based on previous sys-
tematic reviews and the literature in this field.
Using MeSH, Emtree, and thesaurus databas-
es, synonyms and related terms for the selected
keywords were identified. Searches were car-
ried out in titles and abstracts using English
keywords such as:

epidural anesthesia, spinal anesthesia, painless,
analgesia, obstetric, labor, delivery, childbirth.

Only original research articles published in ac-
ademic journals were included. To ensure high
sensitivity, appropriate tags and operators spe-
cific to each database were used. Searches were
performed as follows:

* Title/Abstract in PubMed

» Title, Abstract, and Keywords in Scopus

* Title only in Web of Science

» Keywords only in Google Scholar, EBSCO,
and ProQuest

Publications outside the specified time frame,
studies with non-relevant designs, qualitative
reports, theses, unpublished manuscripts, con-
ference abstracts, and studies using unstruc-

tured interviews or non-relevant analgesia
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considerable differences in technique, physiol-
ogy, and pharmacology among them, all pro-
duce a combination of sympathetic, sensory,
and motor blockade.

Spinal anesthesia requires a small dose of drug
to produce a rapid, dense, and highly reliable
but time-limited block. In contrast, epidural
anesthesia typically has a slower onset and, by
placing a catheter in the epidural space, allows
prolongation of the block. This method gener-
ally requires larger doses of local anesthetic,
which may be associated with systemic side
effects not encountered with spinal anesthesia.
The combined spinal-epidural (CSE) tech-
nique overcomes many of these differences
and enables a wider spectrum of clinical appli-
cations (8). CSE is one of the techniques com-
monly used for labor analgesia. It combines the
advantages of both spinal and epidural anesthe-
sia while reducing their disadvantages. In this
technique, spinal anesthesia provides a rapid,
dense, and reliable block, while the epidural
catheter allows administration of additional
local anesthetic. When surgery or labor is pro-
longed, drug titration via the epidural catheter
permits extension of the block. In other words,
the epidural catheter provides the option for
prolonged analgesia and allows the anesthetist
to modify block level as required by the sur-
geon (10).

CSE anesthesia, with its rapid onset due to the

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

spinal component and the ability to leave an
epidural catheter in place, offers the possibil-
ity of continuous anesthesia or analgesia. This
characteristic of CSE is particularly useful in
obstetric and gynecologic surgery. Another ad-
vantage is that small intrathecal doses of local
anesthetic can be used, and if necessary the
block can be extended via the epidural catheter.
Technically, the epiduralneedleis usually placed
first. Then, using the needle-through-needle
technique with special needles—or by insert-
ing the spinal needle separately at the same
or an adjacent interspace—the subarachnoid
space is accessed. In the needle-through-needle
method, once the epidural needle with a pos-
terior opening has been correctly positioned,
the spinal needle is passed through it into the
subarachnoid space. A further advantage is that
successful passage of the spinal needle and ce-
rebrospinal fluid (CSF) return confirm correct
epidural needle placement. If the epidural nee-
dle is in the wrong location, dural puncture and
CSF flow with the spinal needle are unlikely
9).

Single-shot spinal anesthesia for cesarean sec-
tion is relatively straightforward and has a rap-
id onset. However, because it is a single injec-
tion, the duration of block cannot be prolonged
without performing a second spinal injection.
The rapid onset of dense block may cause side

effects such as hypotension, nausea, and vom-
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Across all studies, patients reported high satisfaction with pain relief. Advantages of this tech-
nique included rapid onset of analgesia, shortened labor stages, absence of motor block, and high
maternal satisfaction.

Conclusion: The combined spinal-epidural technique improves the quality of labor analgesia
with fewer side effects. Further research is recommended to compare this technique with other
methods of labor analgesia, using larger sample sizes and newer drugs with fewer adverse effects

such as levobupivacaine and alpha-agonists.

Keywords: combined technique, epidural, spinal, analgesia, labor, systematic review

Introduction

Labor pain is one of the most severe forms of
pain, due to the profound psychological and
physical effects it imposes on pregnant wom-
en. According to the 1996 World Health Orga-
nization guidelines, one of the most important
aspects of health care during normal vaginal
delivery 1s maternal satisfaction, comfort, and
effective pain relief (1). Many women state
that because of anxiety and fear, they prefer ce-
sarean section over vaginal delivery (2).

At present, labor analgesia has become a ma-
jor component of care during normal vaginal
birth. Non-pharmacologic methods of labor
analgesia—such as music, hypnosis, medita-
tion, hydrotherapy, massage, and others—have
less impact on the course of labor. Although
they are relatively safe for the fetus and labor
process, their analgesic effect is limited and

therefore their routine clinical use is low. In

Bn———————

contrast, pharmacologic analgesia—including
neuraxial labor analgesia and intramuscular
opioids—provides clearly superior pain relief
and is widely used in clinical practice (3,4).
Regional analgesia is currently the most robust
and stable clinical approach for labor pain re-
lief. It uses low concentrations of local anes-
thetics, offers high safety, provides prolonged
efficacy, and can be used in a wide range of pa-
tients and clinical settings (5). However, some
women experience side effects following in-
trathecal analgesia, such as hypotension, head-
ache, and neurologic complications, which can
have a significant negative impact on postpar-
tum recovery (6).

Accordingly, various techniques and drug
combinations have been introduced for labor
pain relief. Among them, neuraxial analgesia
is recognized as the gold standard (7). Spinal,
epidural, and caudal blocks are collectively

known as central neuraxial blocks. Despite
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I Abstract

Introduction: According to World Health Organization guidelines, one of the most important
components of maternity care in normal vaginal delivery is maternal satisfaction and comfort.
Based on this principle, the present study was conducted as a systematic review of prospective
randomized clinical trials to evaluate the technique, complications, and effectiveness of com-
bined spinal-epidural (CSE) analgesia for labor.

Materials and Methods: This systematic review included all scientific articles published in En-
glish over the past 20 years. A systematic search was performed in eight databases. Keywords
were selected by two members of the research team based on prior reviews, the relevant liter-
ature, and controlled vocabularies from MeSH, Emtree, and other thesauri. Study quality was
screened using the Newcastle—Ottawa/PRISMA-based checklist by three researchers.

Results: After screening, 8 randomized clinical trials with a total sample size of 470 patients
receiving combined spinal-epidural anesthesia were included. Common inclusion criteria were
willingness for analgesia, absence of contraindications to neuraxial anesthesia, good physical
health and ASA class I or II, cervical dilation of 3 cm, term pregnancy, and age over 18 years.
Exclusion criteria were severe hemodynamic instability, local anesthetic toxicity, and high-risk
pregnancy disorders. The procedure was generally performed at the L2—L4 levels, using 2.5 mg
intrathecal bupivacaine with 15 pg fentanyl, followed by a 10 mL bolus of 0.1% bupivacaine
with 2 pg/mL fentanyl into the epidural space. The most common adverse effect was pruritus.
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6. Include additional demographic and
personal variables such as socioeconomic
status, academic motivation, and personal
experiences to gain deeper insight into fac-
tors influencing satisfaction.

7. Perform comparative studies across
multiple universities and hospital depart-
ments to identify shared challenges and
strengths at a national level.

8. Use qualitative research methods, such
as structured interviews or focus groups, to
explore student experiences in depth and
gather detailed feedback on specific barriers

and strengths of clinical training.
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learning environment.

Ethical Considerations

This study was approved by the Ethics Commit-
tee of Ahvaz Jundishapur University of Medi-
cal Sciences (IR.AJUMS.REC.1403.233).

Conclusion

Student satisfaction with clinical training at
Imam Khomeini Hospital ranged from mod-
erate to good, with no significant associations

with demographic variables. Improvements in

electronic resource access and administrative

These recommendations may guide education- interactions could enhance overall satisfaction.

al leaders in improving clinical teaching qual- Faculty engagement and supervision remain

ity, enhancing student support systems, and Key strengths of the program.

fostering a more effective and student-centered
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stage, and clinical department do not signifi-
cantly affect students’ satisfaction. Instead, en-
vironmental factors, faculty interactions, and
educational resources play more influential
roles. These results underscore the importance
of improving the educational environment, ad-
ministrative processes, and resource availabil-
ity in order to meaningfully enhance overall

student satisfaction.

Study Limitations

One of the limitations of this study was the use
of a cross-sectional descriptive—analytical de-
sign, which restricts the ability to track long-
term changes or evaluate trends over time.
Additionally, the results are limited to one
hospital and one group of medical students in
a specific geographical location, which may
limit generalizability to other universities or
educational settings. Another limitation is the
use of self-report questionnaires, which may
introduce response bias, as students may be
influenced by personal attitudes, momentary
emotional states, or subjective experiences at
the time of completing the questionnaire.

Furthermore, the study did not assess other
environmental or structural factors that might
influence satisfaction, such as specific char-
acteristics of the teaching environment, avail-
ability of simulation centers, or interpersonal

dynamics within clinical teams. The absence of

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

evaluation of these factors may limit the depth
of understanding regarding the determinants of

student satisfaction.

Recommendations

To improve student satisfaction with clinical
education programs, several actions are recom-
mended:
1. Increase access to electronic resources
and continuously update digital educational
tools to better meet the academic needs of
students.
2. Strengthen attending supervision and
faculty support through structured, ongo-
ing, and constructive feedback to enhance
the quality of clinical training.
3. Improve administrative and support
staff interactions, especially in departments
where secretarial behavior was rated poorly.
Addressing administrative challenges can
significantly improve the overall education-
al experience.
4. Offer workshops and training sessions
for faculty and staff to enhance communi-
cation skills, understanding of student needs,
and awareness of their role in shaping the
clinical learning environment.
5. Conduct longitudinal studies to assess
changes in satisfaction over time and to
compare different stages of medical educa-

tion.
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ily on electronic references, digital libraries,
and online learning tools—this represents a
significant weakness in the educational system.
Improved access to online resources could sub-
stantially enhance both satisfaction and learn-
ing quality. Seer et al. (2022) found that timely
and efficient access to digital learning resourc-
es greatly improves students) academic perfor-
mance. Many students who lacked adequate
access experienced difficulties in achieving
learning goals (16). This finding directly sup-
ports the results of the present study, as limited
access to electronic tools was associated with
lower satisfaction among students.

Similarly, Nakhoda et al. (2021) demonstrated
that medical students generally reported low-
er satisfaction with e-learning compared to
non-medical students, and emphasized that im-
proving access to digital educational resourc-
es is essential for enhancing satisfaction (17).
These findings align with the present study and
suggest that expanding technological resources
could improve the quality of clinical education.
Another finding of this study was the lack of
significant relationships between age and sat-
isfaction across the domains of clinical edu-
cation, teamwork, and communication/aware-
ness. This indicates that age, as a demographic
factor, does not significantly influence the clin-
ical learning experience. Other factors—Ilikely

environmental, instructional, or interperson-

Bn—F—————
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al—play a more influential role in shaping sat-
isfaction.

Park et al. (2021) found similarly that age was
not a significant factor in predicting satisfaction
with clinical training; instead, variables such
as burnout and team dynamics played more in-
fluential roles (18). Sinchez et al. (2021) also
reported no significant relationship between
age and satisfaction among nursing students in
clinical training. Rather, technical knowledge
and empathic attitudes were stronger determi-
nants of satisfaction (19). These findings align
with the present study, confirming that demo-
graphic characteristics such as age are not ma-
jor predictors of student satisfaction.

The present study also found no significant dif-
ferences in satisfaction between male and fe-
male students, between clerks and interns, or
across clinical departments. This demonstrates
that gender, educational stage, and training de-
partment had no substantial influence on sat-
isfaction ratings, suggesting that educational
quality and hospital services were consistent
across groups. Keramati et al. (2023) found
similar results, reporting no significant differ-
ences in satisfaction based on age or gender
(20). This supports the conclusion that satisfac-
tion levels are generally shaped by shared ex-
periences rather than demographic differences.
Collectively, these findings indicate that demo-

graphic variables such as gender, educational
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other aspects still require improvement. Karimi
et al. (2023) similarly showed that 66% of stu-
dents reported moderate satisfaction, and 34%
reported high satisfaction, which resembles the
findings of the current study and shows that
overall satisfaction generally falls within the
moderate-to-good range (11).

These results are also aligned with the findings
of Kim et al. (2020), who reported that most
students preferred in-person clinical educa-
tion during the COVID-19 pandemic due to
its hands-on nature and the higher quality of
instruction, although full satisfaction was not
achieved across all educational domains (12).
Additionally, the study by Boutillier etal. (2020)
found that periodic evaluation and continuous
improvement efforts can increase student satis-
faction, although overall satisfaction frequently
remains moderate (13). This reinforces the need
to re-evaluate and enhance various dimensions
of clinical training, which corresponds with the
results of the present study. Collectively, these
studies emphasize that although students gen-
erally rate their clinical education from mod-
erate to good, many aspects still fall short of
ideal standards. Across the literature, supervi-
sion, feedback, and effective student—faculty
interactions consistently emerge as key factors
that enhance the educational experience. At the
same time, deficiencies in other areas highlight

the need for program-wide reforms. This sug-

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

gests that continuous evaluation, updates to
teaching methods, and enhancement of clinical
education environments are necessary to im-
prove overall satisfaction.

In the present study, “very poor” satisfaction
was most frequently observed in relation to the
behavior of administrative secretaries (6%).
This indicates specific challenges related to ad-
ministrative support and student—staff interac-
tions, which may negatively impact students’
educational experience even though they are
not directly academic in nature. Therefore, ad-
dressing non-academic barriers is also essential
in improving overall clinical education quality.
Klasen et al. (2021) demonstrated that positive
interactions between students and administra-
tive/support staff significantly improved their
educational experience, especially during the
COVID-19 pandemic (14). This finding close-
ly mirrors the results of the present study and
highlights the importance of a supportive ad-
ministrative system for creating a conducive
learning environment. Mustafa et al. (2022)
also emphasized that the quality of administra-
tive services and staff performance has a sig-
nificant impact on overall student satisfaction,
further reinforcing the findings of this study
(15).

Another important finding was that 20% of
students rated access to electronic resources as

“poor.” For medical students—who rely heav-

Journal of Iranian Society of
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Table 6. Satisfaction Based on Clinical Department

Mean ) Mean . Mean .
Min— Min— L. Min-
Department Overall SD Teamwo || SD Communicati|| SD
. . Max Max Max
Satisfaction rk on

Int ]
nerna 5217 | 9.08 |[31-60| 2571 [4.97|14-30|  26.46 437 | 17-32
Medicine
Surgery 55.32 11.02 ||31-74| 27.13 |5.64| 14-36 28.19 5.58 || 17-38
ENT 51.12 10.44 ||31-74| 2544 |5.08| 14-36 25.68 5.67 | 15-38
Acute Medicine 54.39 10.13 ||31-74| 26.75 |4.81| 14-36 27.64 5.58 | 15-38
Orthopedics 51.24 074 |[31-74| 2548 |(|4.91| 14-36 25.76 5.19 | 15-38
Ophthalmology 53.88 10.51 ||31-74| 26.74 |5.11| 14-36 27.15 5.69 | 15-38
Dermatology 52.54 0.11 ([31-74 26.67 |4.37|14-36 25.87 5.06 || 15-38
Signifi -
ignificance (p 0.60 — = 075 | —| — 0.41 — | =
value)

Interpretation: No significant differences across departments; Surgery had the highest satisfac-

tion and ENT the lowest.

Discussion

In this study, the satisfaction of medical stu-
dents at Imam Khomeini Hospital in Ahvaz
with the educational environment and hospital
services was evaluated as one of the indicators
of the quality of clinical education. The results
indicate that most students rated their satisfac-
tion across the evaluated domains as “moder-
ate” (34.5%-55%) and “good” (25%—53%).

These percentages overall suggest an accept-

able level of satisfaction, although not reach-
ing an ideal or “excellent” level. An “excel-
lent” rating was reported only in specific cases
such as attending supervision (6%) and faculty
behavior (6%), highlighting that students place
significant value on supervision and faculty in-
teractions during their clinical education expe-
rience. This suggests that attending oversight
and faculty-student engagement are critical

components of effective clinical training, yet
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Table 4. Satisfaction Based on Gender

M M M
ean ean ea.n . SD SD sD
Gender Overall |Teamwork|{Communication L.
. . (Overall)||(Teamwork)|((Communication)
Satisfaction|| Score Score
5.44
. 52.95 26.18 26.76 10.18 5.01
(n=120)
Female
53.10 26.45 26.65 9.99 5.00 5.31
(n=80)
Significance] o) 0.71 0.88
(p-value)

Interpretation: No significant difference between males and females.

Table 5. Satisfaction Based on Educational Stage (Clerkship vs. Internship)

M M M
ean ean ea.n . SD SD sD
Stage Overall |Teamwork|Communication L
. . (Overall)||(Teamwork)||((Communication)
Satisfaction|| Score Score
lerkshi
Clerkship | 45 4 26.40 26.63 9.87 497 522
(n=91)
Internship
52.98 26.19 26.78 10.29 5.03 5.53
(n=109)
Significance| ) ¢ 0.76 0.84
(p-value)

Interpretation: No significant difference between clerkship and internship learners.
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A%
Item ery Poor |Moderate| Good |Excellent
Poor
40 67 81
Satisfaction with examinations 0 (0%) 20%) | (33.5%) | (40.5%) 12 (6%)
Satisfaction with attending 25 77
. 0 (0% 98 (49% 0 (0%
evaluation of learners (0%) (12.5%) (49%) (38.5%) (0%)
Satisfaction with resident behavior 0 (0%) 37 70 (35%) 81 12 (6%)
71 (18.5%) 71 (40.5%) °
Satisfaction with resident teachin 0 (0%) 24 94 (47%) 81 1(0.5%)
8 I (12%) l@os%y| T

Table 2. Mean Satisfaction Scores of Learners in Clinical Education

Variable Mean Stmfd?rd Minimum|Maximum
Deviation
Overal‘l satisfaction with clinical 53.01 10.08 31 74
education
Team development and teamwork 26.29 4.99 14 36
Communication and awareness 26.72 5.38 15 38

Table 3. Correlation Between Student Age and Satisfaction Scores

Variable Pearson Correlation (r) p-value (Sig.)
Age vs. overall satisfaction -0.011 0.877
Age vs. teamwork development —-0.004 0.958
Age vs. communication and awareness -0.017 0.809

Interpretation:

No statistically significant correlation exists between age and any satisfaction domain.

Journal of Iranian Society of
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Table 1. Evaluation of Student Satisfaction with Educational Environment and Hospital Services

Vv
Item ery Poor | Moderate| Good |Excellent
Poor
isfacti ith th ional
Satl‘s action with the educatlona‘ | ) ”s 69 106 )
environment (classrooms and clinical || 0 (0%) (12.5%) | (34.5%) | (53%) 0 (0%)
learning areas) ' '
Satisfaction with the l?ehav10r of 12 (6%) 28 105 55 0 (0%)
departmental secretaries (14%) || (52.5%) ||(27.5%)
Satisfaction with the quality of
educational content in clinical 0 (0%) 26 81 o 0 (0%)
CoUTses (13%) || (40.5%) | (46.5%)
isfacti ith i facul 26 83 79
Satis alctllon with attending (faculty) 0 (0%) 12 (6%)
supervision and follow-up (13%) | (41.5%) |(39.5%)
Satisfaction with access to electronic 40 50
0 (0° 110 (55¢ 0 (0°
resources (internet, etc.) (0%) (20%) (55%) (25%) (0%)
Satisfaction with faculty behavior . 14 (7%) || 68 (34%) 95 12 (6%)
W Wy bellay (5.5%) ’ \ (47.5%) °
Satisfaction with functional 0 (0%) 27 111 50 12 (6%)
performance of departments (13.5%) 1 (55.5%) | (25%)
Satisfaction with how well Golestan 40 106
Hospital Library met educational 0 (0%) (20%) 42 (21%) (53%) 12 (6%)
needs
Satisfaction with attending teaching 0 (0%) 25 97 51 27
methods ° (12.5%) || (48.5%) |(25.5%) || (13.5%)
Satisfaction with content delivered 0 (0%) 25 93 55 27
by attendings ’ (12.5%) || (46.5%) |(27.5%) || (13.5%)
Satisfaction with overall faculty 25 67
: e . 0 (0% 96 (48% 12 (6%
evaluation (discipline and behavior) (0%) (12.5%) (48%) (33.5%) (67)
Satisfaction with audiovisual 82
12 (6%)|| 12 (6%) || 82 (41% 12 (6%
educational equipment (6%) (6%) (41%) (41%) (6%)
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Population and Sampling:

The target population included all medical stu-
dents who completed their clinical training at
Imam Khomeini Hospital during 2024. Inclu-
sion criteria consisted of active clerkship or
internship students; incomplete questionnaires
were excluded. Sample size was calculated us-
ing the A.R.E. method:

* Effect size: 0.2
a=0.05
Power = 0.80
» Required sample: 164

Final sample: 200 students

Data Collection Tool:

A standardized questionnaire adapted from
Ataei and Adel Mashhadsari (2015) was used.
Validity was confirmed through expert review
(anesthesiology faculty), and reliability via
test—retest (r = 0.82). The questionnaire con-
sisted of:

» Demographic data (age, sex, academic level,
clinical department)

 Educational environment evaluation

* Clinical training quality and environmental
factors

Responses used a 5-point Likert scale from 1
(very poor) to 5 (excellent). Total scores re-
flected satisfaction levels, with higher scores

indicating greater satisfaction. The question-

naire included 16 items covering two domains:
1. Team Development and Teamwork

2. Communication and Awareness

Analysis:

Descriptive statistics (mean, SD, frequency,
percentage) and inferential tests (Kolmogor-
ov—Smirnov, independent t-test, chi-square,
ANOVA) were conducted using SPSS version

23. Significance level was set at p < 0.05.

Results

A total of 200 students participated: 60% male
and 40% female, with a mean age of 25.33
years (range 19-34). Academic levels includ-
ed 91 clerks (45.5%) and 109 interns (54.5%).
Students rotated through Internal Medicine,
Surgery, ENT, Acute Medicine, Orthopedics,
Ophthalmology, and Dermatology. Most sat-
isfaction ratings were in the moderate-to-good

range.
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Introduction

Higher education institutions serve as essen-
tial pillars in the development of societies due
to their responsibility for training skilled pro-
fessionals across disciplines. Educational ser-
vices—particularly those provided by universi-
ties and medical schools—represent one of the
most influential service sectors in any commu-
nity. Consequently, national advancement is in-
separably linked to both the quality and quan-
tity of educational infrastructure, especially in
higher education.

Modern academic environments depend on up-
dated technological resources such as comput-
ers and internet-based tools for research, study,
and communication. While helpful, technologi-
cal advancement also introduces systemic chal-
lenges that must be identified and addressed.
Evaluating student satisfaction provides a valu-
able metric for assessing the educational sys-
tem and prioritizing corrective actions.
Clinical education provides medical students
with opportunities to translate theoretical
knowledge into practical competencies essen-
tial for patient care. Contemporary medical ed-
ucation emphasizes two core principles:

1. Assessment-driven quality assurance, guid-
ing learners toward required competencies; and
2. Outcome-based education, in which clear-
ly defined learning outcomes shape decisions

about curriculum design.

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

Increasing complexity in clinical practice and
evolving healthcare systems demand that fu-
ture physicians develop higher-level skills in
critical thinking, analysis, communication, and
problem solving. Clinical settings—including
operating rooms, emergency departments, out-
patient clinics, and inpatient wards—serve as
experiential learning environments.

Given the growing importance of learner sat-
isfaction as an indicator of educational quality,
this study was designed to evaluate the satis-
faction of medical students with clinical train-
ing in the educational departments of Imam
Khomeini Hospital in Ahvaz in 2024.

Materials and Methods

This
study was conducted in 2024. Ethical approval

descriptive—analytical ~cross-sectional
was granted by the Ethics Committee of Ahvaz
Jundishapur University of Medical Sciences
(Code: IR.AJUMS.REC.1403.233). Following
institutional permissions, the study was carried
out in the educational departments of Imam

Khomeini Hospital.

Journal of Iranian Society of
Anaesthesiology & Intensive Care



Studying the Level of Satisfaction of Medical Students
with the Clinical Training Course in the Educational De-
partments of Imam Khomeini Hospital in Ahvaz in 2024

Assistant Professor, Department of Anesthesiology and Critical Care, Pain Research
Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
E — Mail : Dr.fmoftakhar@gmail.com

Professor, Department of Anesthesiology and Critical Care, Pain Research Center, Ah-
vaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
E — Mail : rezaakh@hotmail.com

Associate Professor, Department of Anesthesiology and Critical Care, Pain Research
Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
E — Mail : Alirezaolapour29@gmail.com

Medical Student, Faculty of Medicine, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran.
E — Mail : M.taheri767276@gmail.com

I Abstract

Introduction: Higher education institutions are essential for societal development, and assessing
student satisfaction with educational services is an important measure of educational quality.
This study aimed to assess medical students’ satisfaction with the clinical training departments
of Imam Khomeini Hospital in Ahvaz.

Materials and Methods: This descriptive cross-sectional study included 200 medical students
selected via the A.R.E. sampling method. Data were collected using a validated online question-
naire and analyzed using descriptive and inferential statistics.

Results: The mean age was 25.33 + 2.69 years. Most students rated satisfaction as moderate to
good. No significant differences were found between genders, clerkship vs. internship status, or
clinical departments. Electronic resource access and administrative staff behavior received the
lowest ratings.

Conclusion: Overall satisfaction ranged from moderate to good, with key areas requiring im-
provement including electronic resource accessibility and administrative staff interactions. Fac-
ulty supervision and attending interactions were the strongest positive contributors.
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» Avoiding the use of crash cart drugs and sup- * To control and monitor drug use, drawers can
plies for non-resuscitation purposes. be sealed with tamper-evident labels rather than
» Updating national guidelines to remove un- locks; this not only limits unauthorized access
necessary or low-priority items to reduce clut- but also allows rapid access in emergencies, as
ter and prevent delays in access, and, if neces- opposed to locking trolleys, which fortunately

sary, redesigning trolleys. is currently prohibited.
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“Audit of Emergency Facilities Available for
CPR in Clinical Areas of Teaching Hospitals
in Anuradhapura”. Only 80% of clinical areas
had bag-valve masks, face masks, oropharyn-
geal airways, a portable suction device, and
tracheal suction equipment. Almost all cen-
ters had endotracheal tubes of different sizes
and more than 95% had laryngoscopes. How-
ever, only 40% had a functional defibrillator.
Only one-third performed regular inspection of
emergency trolleys in each shift (8). Makkar N.
and colleagues, in an emergency department of
a tertiary teaching center in India, found that
only 50% of evaluated centers had mobile trol-
leys, while the remaining 50% used fixed crash
carts (9).

Given the vital importance of emergency trol-
leys, rapid and easy access with the ability to
move them quickly must be ensured. Our study
showed that in Imam Khomeini Hospital, easy
and rapid access was not available for 34.2% of
trolleys. Setting standards and monitoring their
proper implementation for emergency trolley
equipment are all aimed at accelerating inter-
ventions in critical conditions, reducing time to
treatment, and improving care for critically 1ll
patients. The trolley’s location, organization,
staff training, maintenance and review poli-
cies, designation of responsible supervisors,
and even trolley design all serve this goal.

In this study, several variables did not align with

BR——
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the standards issued by the Ministry of Health.
In some cases, the discrepancy was marked—
for example, the absence of an oxygen cylinder
in 57.9% of trolleys and the absence of a DC
shock device in 28.9%. In other cases, the dif-
ferences were smaller.

Beyond equipment and devices, what makes
resuscitation effective and successful is the
experience and knowledge of staff and adher-
ence to predefined protocols. This can only be
achieved through training, practice, assess-
ment, feedback, and ultimately review and
improvement. Accordingly, holding training
sessions on the maintenance, operation, and
use of emergency trolleys; developing or clar-
ifying policies; defining roles and responsibil-
ities; standardizing review and documentation
procedures; and conducting regular inspections
are all essential and critical. It is obvious that
irregular control of crash cart equipment and
medications, the absence of DC shock devices,
and empty oxygen cylinders in some trolleys
can lead to irreparable consequences during re-

suscitation.

Recommendations

» Continuous monitoring of crash carts by the
Nursing Office at clearly defined intervals.
* Prompt replacement of medications and con-

sumables immediately after use.
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list, particularly regarding equipment and drug
control and lack of a fixed nurse responsible for
the trolley.

In our study, 86.8% of the trolleys were checked
daily, while 13.2% were checked weekly or
rarely. Also, 7.9% of the trolleys had a defined
responsible person for all three shifts, 10.5%
only for the morning shift, and 81.6% of trol-
leys had no defined responsible person for in-
spection and preparation. Only 13.2% of the
trolleys were re-checked after use; in 50% of
cases, the trolley was not checked at all after
use.

In a study in South London by Hogh L. and
colleagues titled “Variation in Provision of
Resuscitation Equipment”, resuscitation tools
were randomly evaluated in 14 hospitals. The
results showed marked differences in the avail-
ability of circulatory support equipment and
drug items, but no significant difference in air-
way tools or rapid-access items. The authors
concluded that hospitals need to review their
guidelines to ensure adequate provision of CPR
equipment in all clinical areas (4). In a study
by Ian G. Jacobs and colleagues in Australia
titled “Experiences and Policies of Cardiac
Arrest Resuscitation”, the type of defibrillator,
provision of CPR and defibrillation training for
staff, and hospital policies on which staff are
authorized to use the defibrillator were exam-

ined. Of 665 hospitals, 21 reported having no

defibrillator. In 43% of hospitals, one or more
automated external defibrillators (AEDs) were
available (5).

Smith and colleagues conducted a study in
London teaching hospitals titled “Restocking
of Emergency Trolleys”. The policy for con-
trolling emergency trolleys in adult medical
and pediatric wards of a large teaching hos-
pital was retrospectively evaluated. The aver-
age control rates in internal medicine, surgery,
and pediatrics were 72.2%, 68.8%, and 65.9%,
respectively. In comparison, Imam Khomei-
ni Hospital in our study had a better situation
(daily control in 86% of trolleys). The authors
found that in that hospital, basic trolley con-
trol procedures were not followed and trolleys
were left unchecked and likely unprepared (6).
Gnanalingham M.G. and colleagues investi-
gated access to basic pediatric resuscitation
equipment in 27 primary care centers in Not-
tingham, UK. None of these centers had all 21
basic resuscitation items; in 59% of centers, 10
or fewer items were available. Only 11% had
all 7 basic respiratory and airway items, and
52% had 4 or fewer. The study concluded that
primary care centers lacked training and equip-
ment for managing common pediatric emer-
gencies and recommended standardization of
equipment and algorithms, along with evalua-
tion and training of key personnel (7). B. and

colleagues (Sri Lanka) conducted a study titled
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Table 3. Frequency Distribution of Emergency Trolley Control

Variable Category | Number | Percentage
Checklist of drugs and supplies Present 38 100
posted
Absent 0 0
Periodic control Daily 33 86.8
| I Weekly [ 1 2.6 |
| | Rarely I 4 | 105 |
Defined responsible person for All three shifts 3 79
trolley
| I None I 31 | 8le |
‘ H Morning shift only H 4 ” 10.5 ‘
‘ Re-control of trolley after use H Checked and restocked H 5 ” 13.2 ‘
Only used items 14 36.8
replaced
‘ H Not checked at all H 19 ” 50 ‘

Discussion and Conclusion

Emergency trolleys are among the most vital
tools required to save the lives of patients in
critical crises such as cardiopulmonary arrest
and hemodynamic instability. Consequently,
based on the policies of each hospital, univer-
sity, or health authority, they must be contin-
uously reviewed and subjected to precise pe-
riodic inspections. In critical situations, any
delay in resuscitation reduces the likelihood
of success. In addition to the skills and compe-
tence of the provider, up-to-date and ready-to-

use equipment plays a major role in improving

BR—

resuscitation outcomes and reducing delays.

This study was therefore designed and imple-
mented to examine the status of resuscitation
trolleys at Imam Khomeini Educational-Ther-
apeutic Center—the largest teaching hospital
in the province and a referral center. A litera-
ture search showed that, except for one study,
no research had been conducted in Iran on the
status of emergency trolleys in public or pri-
vate hospitals. The only existing study was
that of Tabrizi and colleagues (2012) at Sina
Educational-Therapeutic Center in Tabriz (3).
Their study showed that in 7% of trolleys there

was non-compliance with the standard check-
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2. Attached Equipment and Devices

The frequency of equipment attached to emer-
gency trolleys is shown in Table 2. The vari-
ables included:

» DC shock device (defibrillator)

» Backboard

IV pole attached to the trolley

* Oxygen cylinder
Units such as MICU1, neurosurgery, ophthal-
mology/ENT, kidney transplant, OR B & C,

men’s surgery, women’s surgery, orthopedics,
burns, dialysis, and emergency/trauma had DC
shock devices.

Among 27 trolleys with DC shock devices, 3
devices (11.1%) were not functioning properly.
Nine trolleys had no DC shock device mounted
directly on the trolley and the device was locat-
ed elsewhere.

In addition, half of the oxygen cylinders con-

nected to the trolleys were empty.

Table 2. Frequency Distribution of Equipment Attached to Emergency Trolleys

Variable Category|[Number (n)|Percentage (%)

DC shock device (deﬁhrillatnr)| Present 27 71.1
Absent 11 28.9

Backboard Present 33 86.8
Absent 5 13.2

IV pole attached to trolley Present 18 47.4
| Absent 20 52.6

Oxygen cylinder Present 16 42.1
Absent 22 57.9

3. Review and Control of Trolleys
In all evaluated trolleys (100%), the list of
drugs and supplies based on national stan-
dards was posted on the trolley.
* 33 trolleys (86.8%) were checked daily
* 1 trolley (2.6%) was checked weekly (nu-
clear medicine)
* 4 trolleys (10.5%) were checked rarely

(clinic, radiology, echo)

Journal of Iranian Society of
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For 31 trolleys (81.6%), no specific person
was assigned as responsible for checking.

For 4 trolleys (10.5%), a responsible person
was defined only on the morning shift, and
for 3 trolleys (7.9%), a responsible person
was defined in all three shifts. These data are

shown in Table 3.
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Of the 38 trolleys assessed:

* 13 (34.2%) were located opposite the nursing station

9 (23.7%) inside the nursing station

6 (15.8%) next to the nursing station

4 (10.5%) at the end of the ward

2 (5.3%) in the OR recovery area

1 (2.6%) in CT scan/radiology

1 (2.6%) in the CPR area of the emergency department

1 (2.6%) in the emergency operating room

1 (2.6%) in the chemotherapy clinic

These data are depicted in Chart 1.
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Chart 1. Frequency distribution of emergency trolley locations
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let (guidewire), mouth gag, T-tube, protective

goggles, laryngoscope, battery, spare laryngo-
scope bulb, cuffed and uncuffed endotracheal
tubes in various sizes, connectors, oropharyn-
geal airways, scalpel blades, Foley catheters,

Nelaton catheters, and sterile gloves.

Results

In this descriptive study, 38 emergency trolleys
at Imam Khomeini Hospital in Urmia were
evaluated:
* 16 trolleys in inpatient wards (internal
medicine, surgery, neurosurgery, ophthal-
mology, urology, kidney transplant, neurol-
ogy, isolation, orthopedics, burns, bone mar-
row, trauma, and dialysis)
* 10 trolleys in intensive care units (ICUs)

* 5 trolleys in paraclinical departments

(echocardiography, bronchoscopy, nuclear
medicine, radiology)

+ 2 trolleys in operating rooms (OR A, OR
B and C)

* 3 trolleys in emergency departments (trau-
ma emergency, internal medicine emergency)

« 2 trolleys in outpatient clinics

1. Location and External Appearance of the
Trolley

In this study, ease of access was defined as be-
ing located in a visible area with the possibility
of rapid movement.

The external characteristics of the evaluated
trolleys are shown in Table 1. Of the 38 emer-
gency trolleys, 25 (65.8%) were easily accessi-
ble with minimal time, while 13 (34.2%) were

not easily accessible.

Table 1. Frequency Distribution of Ease of Access and External Features of Emergency Trolleys

Variable Category Nu(r::;) er Per:oe/:)t age

Ease Oftiqc)fl(;s; (t:::sn;;a rgency Easily accessible 25 65.8
| H Not easily accessible H 13 || 34.2 |
| Handling handle [ Present [ 36 | 947 |
| [ Absent I 2 | 53 ]

Protective rail Present [ 37 97.4

Absent ‘ 1 2.6

Drawer structure 5 sliding drawers ‘ 29 76.3

4 sliding drawers + 1 shelf 7 18.4

compartment
H 4 sliding drawers H 2 || 53

Values are expressed as number and percentage.
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Anaesthesiology & Intensive Care



Figure 1. External features of a standard emergency trolley

Equipment on the Trolley

According to national guidelines, crash carts
must contain the following equipment:
» Backboard attached to the rear of the cart
* Full oxygen cylinder with attached ma-
nometer
* Two electrical outlets and a power cable
attached to one side of the cart
* IV pole attached to one side of the cart
* DC shock device (defibrillator) mounted
on the cart
The first and second drawers are allocated to
emergency medications. The third, fourth, and
fifth drawers contain consumable supplies re-
quired for resuscitation.

Contents of the third drawer include:

NG tubes (various sizes), gloves, blood sample
tubes, cotton, gauze, bandage, syringes, nee-
dles, lidocaine spray, and captopril tablets.
Contents of the fourth drawer include:

IV cannulas (angiocaths, various sizes), three-
way stopcocks, scalp vein sets, adhesive tape,
IV sets and blood sets, microsets, ECG paper,
irrigation solution, surgical blades, chest leads,
heparin lock, suction three-way device, and
“Garomy” (local item).

In the fifth drawer, supplies include:

T-tube, stethoscope and sphygmomanome-
ter, flashlight, dressing pack, scissors, exten-
sion cord, oxygen connector, ventilation bag,
pacemaker pads, tongue forceps and Magill
forceps, adhesive tape, lubricating gel, urine

bag, spoon, povidone-iodine (betadine), sty-
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demonstrated that the performance of the new-
ly designed emergency trolley was significant-
ly better in all aspects (2).

As in many healthcare systems worldwide, in
our country comprehensive and detailed pol-
icies regarding the layout, content checklist,
equipment, and periodic control of crash carts
have been developed by the Ministry of Health,
Treatment, and Medical Education and com-
municated to all universities and healthcare
centers. However, the effectiveness of any clin-
ical intervention, beyond up-to-date knowledge
and modern equipment, depends on readiness,
proper maintenance, and regular periodic re-
view to ensure performance and functionality.
With the aim of evaluating and reviewing
emergency trolleys at Imam Khomeini Educa-
tional-Therapeutic Center in Urmia, this study
was designed. The main objective was to assess
this critical device for saving patients’ lives in
critical conditions, compare it with the policies
and standards issued by the Ministry of Health,
identify existing deficiencies, report them to
the relevant responsible authorities, and pro-
vide an overall picture of the crash carts’ quali-
ty in terms of readiness for use.

Materials and Methods

In a descriptive study, after the research pro-
posal was approved by the Research Council of
Imam Khomeini Hospital, and in coordination
with the Nursing Office, all crash carts avail-

able in all wards of the center were identified.

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

The most recent directive of the Ministry of
Health, Treatment, and Medical Education —
“Standard Drug Regulations for Emergency
Departments, S5th edition, Summer 2013” —
regarding emergency trolleys was used as the
basis for evaluation and monitoring.
According to this directive, and with respect to
external appearance and structure, drug items,
available equipment, trolley location, period-
ic control, and contents checklist, a checklist
was developed. The current status of each trol-
ley was recorded individually on pre-prepared
forms (checklists) over a three-month period.
At the end of the study, the recorded data were
analyzed and compared with the national stan-
dard. This evaluation covered the location, ex-
ternal appearance, attached equipment, and re-
view and control of the trolleys.
Definition: An emergency trolley (crash cart) is
a mobile unit designed with the vital purpose of
facilitating cardiopulmonary resuscitation.

* Depth: 80 cm

* Width: 80-120 cm
The crash cart has five sliding drawers (levels)
(numbered from top to bottom), each contain-
ing resuscitation drugs and supplies according

to pre-defined standards (Figure 1).
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Introduction

Cardiopulmonary arrest is one of the most
life-threatening events that can occur in a hu-
man being. By definition, cardiopulmonary
arrest 1s the sudden cessation of breathing and
inadequate blood flow generated by the heart,
which can occur at any time and in any place.
Cardiopulmonary arrest is a common and treat-
able cause of premature death, and rapid, time-
ly treatment can increase the patient’s chance
of survival.

The most effective and vital intervention for
the treatment of cardiopulmonary arrest is
cardiopulmonary resuscitation (CPR), which
is defined as a series of maneuvers aimed at
maintaining airway patency through respirato-
ry support and circulatory assistance (1). To en-
able prompt and effective intervention during
cardiopulmonary arrest, a device called a crash
cart or resuscitation trolley has been designed.
This mobile unit—also known as a crash trolley
or CPR trolley—is intended to provide all nec-
essary tools and equipment required for rapid
and effective intervention. As noted, successful
CPR depends not only on the necessary med-
ical knowledge, but also on rapid and timely
access to resuscitation equipment and supplies.
For this reason, based on national policies in
each country, the selection and arrangement
of drugs and equipment on emergency trolleys
are defined, and standards are established at
the level of the Ministry of Health, universi-
ties, and hospitals to harmonize these policies
and ensure readiness and sustained easy access.

Review of the Status of Emergency Trolleys at Imam Khomeini Educational-Therapeutic Center, Urmia

Given the critical importance of this cart for
saving patients’ lives, regular review and peri-
odic inspection of the crash cart are also man-
dated according to predefined standards. These
periodic checks are performed using a standard
checklist, which generally includes medica-
tions, syringes, electrodes, defibrillators, air-
way management tools, oxygen cylinders, and
other necessary items. This checklist, together
with a list of mandatory drugs and supplies,
should be attached to the cart for systematic vi-
sual and functional evaluation.

The importance of rapid and immediate inter-
vention in CPR and the role of the emergency
trolley are so great that even in the design of
this seemingly simple device, multiple engi-
neering factors are considered.

In a study conducted in 2012 in England titled
“Use of Clinical Simulation in a Randomized
Cross-Over Study to Evaluate a New Resusci-
tation Trolley in London”, differences in resus-
citation performance and team function using
standard versus newly designed resuscitation
trolleys were evaluated. After each simulated
cardiopulmonary arrest scenario (performed
by 15 experienced CPR teams), the time re-
quired to access drugs, the presence of inacces-
sible equipment, unnecessary opening of trol-
ley drawers, and resuscitation team efficiency
were assessed using video recordings, and par-
ticipants completed questionnaires.

The results showed that the time required to lo-
cate drugs on the new trolley was clearly short-
er than on the standard trolley, and no missing
equipment was reported. Overall, the study

Journal of Iranian Society of
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I Abstract

Background: Cardiopulmonary arrest is a life-threatening event that, if not managed prompt-
ly, leads to death or irreversible permanent complications. To enable rapid and effective action
during cardiopulmonary arrest, an emergency trolley or crash cart has been designed with the
purpose of providing all tools, equipment, and medications required for timely and effective in-
tervention. This study was conducted to evaluate the level of preparedness of emergency trolleys
in different wards of Imam Khomeini Educational-Therapeutic Center of Urmia University of
Medical Sciences and to compare their status with national standards and guidelines.

Materials and Methods: This descriptive study was carried out after approval by the Research
Council of Urmia University of Medical Sciences. First, all emergency trolleys in all wards of
Imam Khomeini Educational-Therapeutic Center in Urmia were identified. Then, using the Min-
istry of Health and Medical Education’s directive regarding drug items, available equipment,
type of trolley, location, and periodic control, each trolley was evaluated and compared with
national standards.

Results: A total of 38 emergency trolleys in this center were examined. Of these, 25 trolleys
(65.8%) were located in easily accessible areas. Twenty-seven trolleys (71.1%) were equipped
with a DC shock device mounted on the trolley. Twenty-four trolleys (42.1%) had an oxygen cyl-
inder, and only 50% of these cylinders were full. Daily periodic control was performed in 86.8%
of cases. In none of the trolleys were the non-drug consumable items completely consistent with
national standards.

Discussion and Conclusion: In the present study, many of the evaluated variables did not con-
form to the standards issued by the Ministry of Health. Some deficiencies—such as the absence
of oxygen cylinders and DC shock devices on the trolleys—represent critical shortcomings.
While the medications and consumables present generally followed the directive, the number
of items actually checked did not comply with the recommended checklist. Failure to regularly
control drugs, tools, equipment, and consumable supplies on the trolley can render resuscitation
efforts ineffective or cause delays in cardiopulmonary resuscitation, leading to irreversible harm
to patients in critical conditions.

Keywords: Cardiopulmonary arrest, Cardiopulmonary resuscitation (CPR), Emergency trolley
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titioners should collaborate with the inpatient
diabetes team to support patient care.

» Effective management of diabetic surgical
patients requires a multidisciplinary approach
that considers both individual patient needs
and surgical requirements.

Conclusion

In general, the management of diabetic pa-
tients after surgery is a complex, multifaceted
process that requires a thorough understanding
of diabetic physiology, the physiological con-
sequences of surgery, and up-to-date principles
of postoperative care. To enhance patient safe-
ty and achieve favorable clinical outcomes, ad-
herence to several key measures is essential.
First, strict control of blood glucose—aiming
to maintain levels between 6 and 10 mmol/L
without inducing hypoglycemia—is a central
component of postoperative care. This tar-
get can be achieved through frequent glucose
monitoring: hourly during surgery and in the
early postoperative phase, and every 2—4 hours
once glucose levels have stabilized. Intermit-
tent measurement of plasma potassium is also
necessary as part of metabolic management.
Regarding fluid therapy, using balanced solu-
tions containing 0.45% sodium chloride, 5%
glucose, and 0.15% potassium chloride helps
maintain appropriate electrolyte balance while
preventing fluid overload, particularly in elder-
ly patients.

In pharmacologic management, the glucose—
insulin—potassium (GIK) infusion regimen is

Management of Diabetes Mellitus After Surgery: An Anesthesiology Approach

recommended for patients with type 1 diabetes
and for type 2 diabetics undergoing major sur-
gery. On the day of surgery, all non-insulin oral
antidiabetic medications should be withheld.
If needed, variable-rate or continuous intrave-
nous insulin infusions should be used to main-
tain glycemic control.

Postoperative care includes ensuring effective
analgesia—especially when regional anes-
thesia has been used—controlling nausea and
vomiting to facilitate early resumption of oral
intake, and prompt return to the patient’s usual
diabetes treatment regimen. The use of non-
steroidal anti-inflammatory drugs (NSAIDs)
should be approached with caution, particular-
ly in patients with underlying nephropathy.
Finally, patient education prior to discharge—
covering home diabetes management, recog-
nition of warning signs of hyperglycemia or
hypoglycemia, and when to seek medical at-
tention—plays an important role in preventing
subsequent complications. Regular follow-up
with the diabetes care team for medication ad-
justment and ongoing assessment is a critical
component of ensuring sustained high-quality
care after discharge. By applying these evi-
dence-based principles and a patient-centered
approach, the risk of postoperative compli-
cations in diabetic patients can be minimized
and conditions for optimal recovery can be
achieved.
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» Be aware of potential inaccuracies when us-
ing glucose test strips.

Postoperative Care

» Before transferring the patient from PACU,
ensure adequate analgesia, control of nausea
and vomiting, and appropriate IV fluid therapy.
* Good postoperative analgesia—especially
with regional anesthesia—helps control cata-
bolic hormone secretion and assists in glucose
regulation.

* NSAIDs should be used cautiously, partic-
ularly in patients with nephropathy (7,34,65).
 Preventive antiemetic therapy should be ad-
ministered intraoperatively and treated aggres-
sively if symptoms arise.

Principles of Emergency Evaluation and
Management of Diabetic Surgical Patients
* Immediate assessment and resuscitation
when indicated.

 Evaluate the urgency of the surgical condi-
tion, comorbidities, and current glycemic sta-
tus.

» Use a variable-rate intravenous insulin infu-
sion (VRIII) for postoperative glucose control
in selected patient groups (28,56).

* Criteria exist for performing urgent surgery
without using VRIII, depending on metabolic
stability.

Management of Patients on Continuous
Subcutaneous Insulin Infusion (CSII)

+ CSII may be continued in stable patients re-
quiring urgent surgery, provided that close glu-

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

cose monitoring is ensured.

Management of Diabetic Ketoacidosis
(DKA)

 Treatment with a fixed-rate intravenous insu-
lin infusion (FRIII) is recommended for more
rapid resolution of DKA (32,58).

» FRIII prevents insulin titration based sole-
ly on glucose levels, which may be misleading

during DKA.

Intraoperative Anesthetic Management

* Consider central venous access for patients
requiring multiple infusions.

* Aim for hemodynamic stability and promote
early postoperative oral intake.

» Use multimodal opioid-sparing analgesia.

* Regional anesthesia should be considered
cautiously due to increased infection risk in di-
abetic patients.

Postoperative Management

 Patients should be cared for at an appropri-
ate level of monitoring based on their clinical
needs.

* Implement strategies for early resumption of
eating and drinking to facilitate recovery and
allow prompt recommencement of medica-
tions.

Discharge Planning

» Patient education regarding post-discharge
diabetes management and guidance on when to
seek medical attention should be prioritized.

» Diabetes specialists and diabetes nurse prac-
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tween 6 and 10 mmol/L(26,38).

* Hypoglycemia should be avoided while at-
tempting to regulate glucose.

Management of Type 1 Diabetes

* A glucose—insulin—potassium (GIK) regimen
should be initiated postoperatively, beginning
on the morning of surgery.

» Separate infusion of insulin and glucose—
with or without potassium—allows flexibility
in achieving target glucose levels.
 Continuous insulin infusion should be main-
tained to prevent poor glycemic control.

Management of Type 2 Diabetes

* Patients on insulin therapy should follow an
approach similar to type 1 diabetic manage-
ment.

* Non-insulin oral medications should be dis-
continued on the day of surgery.

* The GIK regimen should be considered for
major surgery, while management for interme-
diate procedures requires individualized as-
sessment.

* Caution is advised when using metformin
postoperatively, particularly in patients at risk
of lactic acidosis.

Metabolic management in diabetic surgical pa-
tients aims to maintain optimal blood glucose
levels, minimize postoperative complications,
and ensure a smooth recovery.

Individualized strategies based on patient char-
acteristics and surgical requirements are essen-
tial for effective management.

Management of Diabetes Mellitus After Surgery: An Anesthesiology Approach

Anesthesia and Postoperative Management
in Diabetic Surgical Patients

Anesthesia and postoperative care for diabetic
surgical patients require careful consideration
of multiple factors to achieve optimal out-
comes. A summary is provided below:

Regional Anesthesia (RA) vs. General Anes-
thesia (GA)

* There is no evidence that RA reduces mor-
tality or complications compared with GA in
diabetic patients undergoing major surgery.

Fluid Management

* Prolonged infusion of GIK solutions may re-
sult in hyponatremia due to excess free water.

* Additional IV fluids may include 0.9% sa-
line or Hartmann’s solution, but caution 1s nec-
essary to prevent fluid overload, especially in
older adults.

* A solution containing 0.45% sodium chlo-
ride, 5% glucose, and 0.15% potassium chlo-
ride may offer benefits.

Metabolic Monitoring

* Frequent measurement of blood glucose is
essential, with insulin adjustment or glucose
administration as needed.

* For major surgery, hourly glucose monitoring
during and immediately after surgery should be
performed, followed by monitoring every 2—4
hours once glucose stabilizes.

* Plasma potassium concentration should be
measured intermittently along with glucose
sampling.

Journal of Iranian Society of
Anaesthesiology & Intensive Care



R .
ki s

g, WS

8-9%) are associated with adverse postopera-
tive outcomes (21,45).

Cardiovascular Assessment

* Overt cardiovascular disease is common in
diabetic patients and must be clinically evalu-
ated.

 Patients with long-standing diabetes should
be managed as if they are at high risk for post-
operative myocardial ischemia.
Microvascular Complications

Diabetic nephropathy:
* The presence of albuminuria indicates the
onset and severity of nephropathy.

Diabetic neuropathy:

» Evaluation of peripheral neuropathy is im-
portant, especially when regional anesthesia is
planned (21,42).

Autonomic neuropathy:

« Symptoms such as resting tachycardia, or-
thostatic hypotension, constipation or diarrhea,
gustatory sweating, and erectile dysfunction
may indicate autonomic dysfunction.

+ Although routine preoperative autonomic
neuropathy testing is uncommon, heart rate
variability assessment may be used.

Airway Assessment
+ Patients with type 1 diabetes may develop

b

“stiff joint syndrome,” which restricts upper
cervical spine mobility and can potentially lead
to difficult tracheal intubation (23,55).

* The risk of regurgitation and aspiration is

JISAIC / 46th Years, No. 123, 2nd Course, Vol. 2, No. 3, Autumn 2023

higher in diabetic patients with autonomic neu-
ropathy and gastroparesis.

Initial investigations typically include blood
glucose measurement, urinalysis for albumin
and ketones, hemoglobin, blood urea, creati-
nine, electrolytes, and ECG.

Additional evaluations are guided by clinical
findings.

Effective preoperative assessment ensures that
diabetic surgical patients receive intraoperative
care tailored to their specific needs, thereby
minimizing complications and optimizing sur-
gical outcomes.

Management of Diabetic Pa-
tients Undergoing Surgery

Managing blood glucose levels in diabetic sur-
gical patients is multifaceted and requires care-
ful consideration of several factors. The key
points of metabolic management include:

Preoperative Considerations

* Minimize preoperative fasting to prevent
fluctuations in blood glucose.

* Early resumption of oral intake after surgery
enables diabetic patients to return to their usual
therapeutic regimen.

* Preventing and promptly treating postopera-
tive nausea and vomiting is essential (24).
Target Blood Glucose Levels

* Studies indicate that postoperative outcomes
improve when blood glucose is maintained be-
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heart failure.
Examples: Pioglitazone (third-line), Rosigli-
tazone (not preferred).

GLP-1 Receptor Agonists (17,36)

Enhance insulin secretion, suppress glucagon,
delay gastric emptying, promote weight loss.
Administered subcutaneously.

Examples: Exenatide, Liraglutide.

DPP-4 Inhibitors (18,43)

Increase endogenous GLP-1 activity.
Taken orally once daily.
Examples: Sitagliptin, Saxagliptin, Vildagliptin.

Insulin

Various formulations mimic physiologic insu-
lin secretion.
Includes rapid-acting (aspart, lispro) and

long-acting  (glargine, detemir).

Side effects: hypoglycemia, weight gain.

Table 2. Medications Used in Diabetes Treatment

Drug Class Medications
Sulfonylureas Glyburide, Glipizide, Glibenclamide
Biguanides Metformin
Thiazolidinediones Pioglitazone, Rosiglitazone

GLP-1 Receptor Agonists

Exenatide, Liraglutide, Dulaglutide

DPP-4 Inhibitors

Sitagliptin, Saxagliptin, Linagliptin

Amylin analogues

Pramlintide

Meglitinides

Repaglinide, Nateglinide

Alpha-glucosidase inhibitors

Acarbose, Miglitol

Insulin

Various formulations

Preoperative Evaluation of
Diabetic Surgical Patients

Preoperative evaluation of diabetic patients un-
dergoing surgery is crucial to ensuring optimal
postoperative management. The key compo-
nents of preoperative assessment include:

Diabetes Assessment

* The type, duration, and current treatment reg-
imen of diabetes must be identified.

* The most recent HbAlc level reflects the ad-
equacy of glycemic control over the previous
2-3 months (3,20).

* Elevated preoperative HbAlc levels (above
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Table 1. Diagnostic Criteria for Diabetes Mellitus

Catesor Fasting Venous Plasma Glucose || 2-Hour Glucose After 75 g Oral
sory (mmol/L) Load
Diabetes Mellitus | >7.0 [ >11.1
Impaired Glucose <70 78 111
Tolerance ' ’ ’
Impaired Fasting 6.1-7.0 73
Glucose o '

Complications of Diabetes
Mellitus

Diabetes results in significant microvascular
and macrovascular complications, increasing
morbidity and mortality.

Microvascular Complications

1. Diabetic Nephropathy (11,52)

Leading cause of renal failure in developed
nations. Albuminuria requires aggressive man-
agement (glucose, blood pressure, lipids). ACE
inhibitors or ARBs slow disease progression.

2. Diabetic Retinopathy (11,32)

Progresses to proliferative retinopathy and
macular edema; risk of retinal detachment and
vitreous hemorrhage.

3. Diabetic Neuropathy (12,25)

Includes:
* Peripheral sensory—motor polyneuropathy
* Autonomic neuropathy affecting cardio-
vascular and gastrointestinal systems
* Focal neuropathies (carpal tunnel syn-
drome, cranial nerve palsies)

Macrovascular Complications (13,52)

CVD is the leading cause of death in type 2
diabetes.

Risk factors: nephropathy, autonomic neuropa-
thy, hypertension, dyslipidemia.

Vascular Complications (14,27)
Atherosclerosis is 2—4x more common in dia-
betes, increasing risk of:

* MI

 Stroke

* Peripheral arterial disease

Other Complications (15,49)

Increased risk of infection, hepatic steatosis
progressing to cirrhosis, chronic kidney dis-
ease, neuropathy, poor wound healing, and
limb amputation.

Pharmacologic Management
of Diabetes Mellitus

Thiazolidinediones (TZDs) (16)

Increase insulin sensitivity; reduce HbAlc by
1-2%.

Side effects: edema, weight gain, worsening

Journal of Iranian Society of
Anaesthesiology & Intensive Care



- g A Management of Diabetes Mellitus After Surgery: An Anesthesiology Approach

i A
TN

1. Fasting Plasma Glucose (FPG)
Performed after at least 8 hours of fasting (6,38).

Fasting Plasma Glucose Interpretation
< 100 mg/dL Normal
100-125 mg/dL Prediabetes
> 126 mg/dL (confirmed on repeat testing)“ Diabetes

2. Oral Glucose Tolerance Test (OGTT) (7,42)
Blood glucose is measured fasting and 2 hours after consuming a glucose-containing drink.

2-Hour Plasma Glucose Interpretation
< 140 mg/dL Normal
140199 mg/dL |Prediabetes |
‘2 200 mg/dL (with conﬁnnation)HDiabetes ‘

3. Diagnosis of Gestational Diabetes
OGTT is used with glucose thresholds adjusted for pregnancy.

4. Random Plasma Glucose
A value > 200 mg/dL with classic symptoms (polyuria, polydipsia, unexplained weight loss)
suggests diabetes; confirmation is required (9).

5. Hemoglobin Alc (HbAlc) (10,49)

‘HbAlc LevelHInterpretation]
‘ 5.7-6.4% H Prediabetes ]
‘ >6.5% H Diabetes ‘

ZnT8 autoantibody testing may assist in diagnosing type 1 diabetes.
Early and accurate diagnosis is essential for initiating proper management strategies and optimiz-
ing outcomes.
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Introduction

Diabetes Mellitus (DM), the most common
metabolic disorder worldwide, frequently leads
to surgical intervention in affected patients (1).
In recent years, the pharmacologic landscape
of diabetes treatment has evolved considerably.
Effective perioperative management requires
anesthesiologists to have a comprehensive un-
derstanding of modern antidiabetic medica-
tions and insulin formulations. Complications
associated with diabetes—including cardiovas-
cular, renal, and neurologic disorders—create
unique anesthetic challenges and underscore
the importance of detailed preoperative assess-
ment.

The choice of anesthetic technique must be
individualized. Postoperatively, maintaining
optimal blood glucose is critical, necessitating
frequent monitoring of serum glucose and po-
tassium levels. Comprehensive postoperative
care includes adequate analgesia, management
of nausea and vomiting, and timely resumption
of the patient’s regular diabetic regimen.
Given the expected increase in diabetes prev-
alence due to obesity, sedentary lifestyles, and
aging populations, a thorough understanding of
postoperative diabetic management is essential
for healthcare providers (2,29).

Epidemiology

Diabetes Mellitus (DM) is the most common
metabolic disorder, affecting approximately
4-5% of the population in the UK. With rising

obesity, sedentary behavior, global migration

patterns, and an aging population, the preva-
lence of DM is projected to rise sharply in the
coming decade. Type 2 diabetes accounts for
nearly 90% of all cases (4,21).

As diabetes becomes more prevalent, the num-
ber of diabetic patients requiring surgery in-
creases correspondingly. Although diabetes
may not be the primary reason for surgery,
complications such as peripheral vascular dis-
ease, coronary artery disease, or renal failure
often necessitate surgical intervention (5).
Studies show that diabetic patients experience
longer hospital stays than non-diabetic pa-
tients, particularly following orthopedic and
plastic surgeries. This highlights the need for
specialized postoperative management tailored

to diabetic patients.

Diagnosis of Diabetes Mellitus

Diagnosis relies on key biochemical tests mea-
suring fasting glucose, glucose tolerance, ran-
dom plasma glucose, and HbAlc (5,31,44).
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I Abstract

The management of Diabetes Mellitus (DM) presents significant challenges in the postoperative
period and requires meticulous monitoring to ensure favorable patient outcomes. With the increas-
ing global prevalence of DM, understanding the complexities of perioperative and postoperative
diabetic care has become crucial for anesthesiologists. As diabetes rates continue to rise due to
factors such as obesity, sedentary lifestyles, and aging populations, anesthesia providers must ac-
quire advanced knowledge and skills in postoperative diabetic management to optimize recovery
and uphold patient safety.

Keywords: Diabetes mellitus, intraoperative care, anesthesia management, drug therapy, glyce-
mic control, preoperative assessment, anesthetic techniques, postoperative care, diabetic compli-
cations.
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