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Singh et al. (2018) noted that corticosteroids
provide greater short-term pain relief but lack
sustained efficacy [7], a finding consistent with
the present study. In contrast, Uysal et al. (2024)
demonstrated that prolotherapy maintains its
beneficial effects during long-term follow-up
[8]. Ibrahim et al. (2019) reported that while
corticosteroids are effective, their associated
adverse effects are clinically relevant [9]. Chen
et al. (2021) also observed significant pain re-
duction and functional improvement following
prolotherapy in patients with plantar fasciitis
[10].

Additional studies further support these find-
ings. Gupta et al. (2020) showed that prolother-
apy was superior to conservative treatments
[11], while Belk et al. (2021) emphasized pa-
tient satisfaction as a key outcome measure
and reported higher satisfaction rates with pro-
lotherapy [12]. Zhou et al. (2024) and Xu et al.
(2025) similarly concluded that regenerative
therapies outperform corticosteroids in clinical

outcomes [13,14].

From a mechanistic perspective, corticosteroids
act by suppressing inflammation and immune
responses, leading to rapid but short-term pain
relief [15]. In contrast, prolotherapy induces
a controlled inflammatory response that stim-

ulates fibroblast activity, collagen production,

JISAIC / 46th Years, No. 124, 2nd Course, Vol. 2, No. 4, Winter 2024

and tissue regeneration, resulting in more du-
rable therapeutic effects [16]. This mechanistic
difference likely explains the sustained bene-
fits observed with prolotherapy in the present
study.

Patient satisfaction was also significantly high-
er in the prolotherapy group, consistent with
the findings of Lana et al. (2020) [17]. Patient
satisfaction is a critical indicator of treatment
effectiveness, as it reflects improvements in

pain, function, and overall quality of life.

In conclusion, the results of the present study,
together with existing evidence, indicate that
prolotherapy is more effective than cortico-
steroid injection in reducing pain, improving
function, and increasing patient satisfaction in
patients with plantar fasciitis. These findings
highlight the importance of considering regen-
erative and sustainable treatment strategies in
the management of chronic musculoskeletal
disorders and suggest that prolotherapy may be
used as a first-line or adjunctive therapy in pa-

tients with plantar fasciitis.
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apy group decreased from 41.2 + 8.5 at base-
line to 28.6 £ 7.9 at three months and 22.4 +
6.8 at six months. In contrast, the corticosteroid
group showed a reduction from 40.7 + 9.1 at
baseline to 31.4 & 8.2 at three months and 27.9
+ 7.5 at six months. The differences between
groups were statistically significant at both fol-
low-up assessments (p = 0.04 at three months

and p = 0.02 at six months).

Regarding patient satisfaction, 33 patients
(82%) in the prolotherapy group reported high
satisfaction, compared with 25 patients (62%)
in the corticosteroid group. The difference was
statistically significant (y*> = 5.14, p = 0.021).

In terms of adverse events, 10% of patients in
the prolotherapy group experienced transient
injection-site pain that resolved within a few
days. In the corticosteroid group, 5% developed
mild subcutaneous fat atrophy. No serious com-
plications were reported in either group. These
findings indicate that prolotherapy is more ef-
fective than corticosteroid injection in reducing
pain, improving function, and enhancing pa-
tient satisfaction, with more sustained effects

at three- and six-month follow-ups.

Discussion

The findings of the present study demonstrate
that both prolotherapy and corticosteroid injec-

BR——————
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tions are effective in reducing pain and improv-
ing function in patients with plantar fasciitis;
however, prolotherapy resulted in superior and
more sustained outcomes at three- and six-
month follow-ups. These results are consistent
with multiple previous studies and suggest that
regenerative therapies may represent a viable

alternative to conventional treatments.

Calisal et al. (2022) reported that prolotherapy
provided more durable pain relief and higher pa-
tient satisfaction compared with corticosteroid
injections [1]. Similarly, Baykut et al. (2025)
demonstrated the superiority of prolotherapy
in both pain reduction and functional improve-
ment [2]. The present study aligns with these
findings and further supports the role of pro-

lotherapy as a longer-lasting therapeutic option.

Kim et al. (2020) showed that corticosteroid
injections are effective in the short term but
that their benefits diminish after three months
[3], whereas prolotherapy appears to exert
longer-lasting effects, as also highlighted by
Rabago et al. in their 2019 systematic review
[4]. Yildirim et al. (2021) reported superior
outcomes of prolotherapy in functional indices
and quality of life measures [5], and Migliorini
et al. (2023) concluded that regenerative injec-
tions have more durable and safer effects than

corticosteroids [6].
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30-60 years with a clinical and radiographic
diagnosis of plantar fasciitis were eligible for
inclusion. Inclusion criteria were chronic heel
pain lasting more than three months, a VAS
pain score greater than 5, and an Oswestry Dis-

ability Index score greater than 30.

Exclusion criteria included a history of foot
surgery, systemic inflammatory diseases, use
of biologic agents, or prior injection therapy in
the heel region. Written informed consent was
obtained from all participants prior to enroll-
ment. Patients were randomly allocated into

two equal groups.

The corticosteroid group received an intrale-
sional injection of 40 mg triamcinolone com-
bined with 1% lidocaine. The prolotherapy
group received an injection of 12.5% dextrose
combined with 1% lidocaine. All injections
were performed by an anesthesiology and pain
specialist using sterile technique and ultra-
sound guidance to ensure accurate placement

at the plantar fascia insertion on the calcaneus.

Following injection, patients were observed
briefly and were advised regarding relative
rest and the use of appropriate footwear. Pain
intensity (VAS), functional status (Oswestry
Disability Index), and patient satisfaction (five-
point Likert scale) were assessed at baseline,

three months, and six months after injection.

JISAIC / 46th Years, No. 124, 2nd Course, Vol. 2, No. 4, Winter 2024

Data were collected by an independent re-

searcher blinded to treatment allocation.

Statistical analysis was performed using the
independent t-test to compare mean values,
repeated-measures ANOVA to assess changes
over time, and the chi-square test to compare
patient satisfaction between groups. A p-value
of less than 0.05 was considered statistically

significant.

Results

A total of 80 patients were enrolled and ran-
domly assigned to either the prolotherapy or
corticosteroid group. The mean age of partici-
pants was 49.6 + 7.8 years, and approximately

62% were female.

In the prolotherapy group, mean VAS pain
scores decreased from 7.7 + 1.0 at baseline
to 3.8 £ 1.2 at three months and 2.9 £ 1.1 at
six months. In the corticosteroid group, VAS
scores decreased from 7.6 £ 1.1 at baseline to
4.6 = 1.3 at three months and 4.3 + 1.3 at six
months. Between-group comparisons demon-
strated significantly greater pain reduction in
the prolotherapy group at both follow-up points
(p = 0.01 at three months and p = 0.003 at six

months).

The Oswestry Disability Index in the prolother-
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Introduction

Plantar heel spur, or plantar fasciitis, is one of
the most common causes of heel pain in adults,
with an estimated lifetime prevalence of ap-
proximately 10% [1]. This condition results
from inflammatory and degenerative changes
in the plantar fascia and is typically charac-
terized by severe pain during the first steps in
the morning or after prolonged periods of rest
[2]. Repetitive mechanical stress on the plantar
fascia leads to microtrauma, inflammation, and

fibrotic changes [3].

Plantar fasciitis not only causes chronic pain but
also impairs patients’ functional capacity and
significantly reduces quality of life [4]. Avail-
able treatment options include conservative
measures such as rest, appropriate footwear,
physiotherapy, nonsteroidal anti-inflammatory
drugs, and local injections [5]. Corticosteroid
injection is widely recognized as a rapid and
effective treatment due to its potent anti-in-
flammatory and immunosuppressive effects;
however, its benefits are often short-lived and
may be associated with complications such as
subcutaneous fat atrophy and plantar fascia

rupture [6].

Prolotherapy has emerged as a regenerative
treatment modality aimed at stimulating tissue

repair. This technique involves the injection
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of hyperosmolar solutions, most commonly
dextrose, to induce a controlled inflammatory
response that promotes tissue healing and re-
generation [7]. A systematic review by Rabago
et al. in 2019 demonstrated the effectiveness
of prolotherapy in the treatment of chronic
musculoskeletal pain [8]. Calisal et al. (2022)
reported more durable therapeutic effects of
prolotherapy compared with corticosteroid in-
jections [9], and Baykut et al. (2025) similarly
found prolotherapy to be superior in reducing

pain and improving function [10].

Conversely, Singh et al. (2018) reported that
corticosteroid injections provide greater short-
term pain relief but lack long-term efficacy [11].
These discrepancies may be attributed to dif-
ferences in prolotherapy solution preparation,
number of injection sessions, disease severity,
and assessment tools. Therefore, the present
study was designed to compare the effective-
ness of prolotherapy and corticosteroid injec-
tions in patients with plantar fasciitis, focusing
on three key outcomes: pain intensity, function-

al status, and overall patient satisfaction.

Materials and Methods

This study was designed as a randomized, dou-
ble-blind clinical trial and was conducted at
the Pain Research Center of Shahid Beheshti

University of Medical Sciences. Patients aged

Journal of Iranian Society of
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I Abstract

Background and Objective: Plantar heel spur, commonly referred to as plantar fasciitis, is one
of the most frequent causes of heel pain. In recent years, injectable treatments such as cortico-
steroids and prolotherapy have been introduced as non-surgical therapeutic options. The present
study aimed to compare the effectiveness of prolotherapy injection with corticosteroid injection
in patients with plantar fasciitis.

Methods: This randomized controlled clinical trial enrolled 80 patients diagnosed with plantar
fasciitis, who were randomly assigned to receive either prolotherapy injection or corticosteroid
injection. Pain intensity was assessed using the Visual Analog Scale (VAS), functional status was
evaluated using the Oswestry Disability Index (ODI), and patient satisfaction was measured us-
ing a Likert scale questionnaire at baseline, three months, and six months after injection.

Results: Both treatment modalities resulted in significant pain reduction and functional improve-
ment. However, patients in the prolotherapy group demonstrated significantly greater improve-
ment at three- and six-month follow-ups compared with the corticosteroid group (VAS at six
months: 2.9 + 1.1 vs. 4.3 + 1.3; p = 0.003). The reduction in ODI scores was also significantly
greater in the prolotherapy group (p = 0.02). Patient satisfaction was higher in the prolotherapy
group (82% vs. 62%; x> = 5.14, p = 0.021).

Conclusion: Prolotherapy was more effective than corticosteroid injection in reducing pain, im-
proving function, and increasing patient satisfaction in individuals with plantar fasciitis. Pro-
lotherapy may therefore be considered a novel and effective therapeutic option in the manage-
ment of this condition.



Comparative Efficacy of Adding Dexamethasone to 0.1% Ropivacaine in Lumbar Epidural Injection

for Radicular Pain Management: A Double-Blind Randomized Clinical Trial

function for up to three months post-injection clinically utilized as a standard and effective

without inducing adverse motor effects, can be protocol for lumbar epidural injections.
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volume; however, our data explicitly refute this
hypothesis during the three-month follow-up,
as the group receiving normal saline/ropiva-
caine (with the same 10-mL volume) demon-
strated inferior outcomes. This aligns with
the findings of *Bhatia et al. (2020)*, which
indicated that corticosteroids are an integral
component of the treatment for radiculopathies
of inflammatory origin (11). Additionally, the
selection of dexamethasone (a non-particulate
steroid) instead of triamcinolone adheres to re-
cent safety guidelines regarding the prevention
of spinal ischemic events and vascular occlu-
sion (12). The significant improvement in ODI
scores in the intervention group further sub-
stantiates that the pain relief provided by this
pharmacological combination translates direct-
ly to an enhancement of patients’ quality of life
and daily functioning (13).

Despite the positive outcomes, the interpreta-
tion of this study’s findings requires consider-
ation of its limitations. First, while the sample
size was sufficient for assessing the primary
outcome (pain), it may be limited for detecting
rare adverse events. Second, the absence of a
true placebo group (injection of pure normal
saline without ropivacaine) due to ethical rea-
sons makes it difficult to precisely dissociate
the contribution of ropivacaine from the phys-
ical effect of the fluid volume. Furthermore,

the three-month follow-up period, although ap-

propriate for evaluating medium-term effects,

does not provide information regarding pain
recurrence rates in the six-month to one-year
interval (14). The lack of measurement of in-
flammatory biomarkers in serum or cerebrospi-
nal fluid also precludes definitive confirmation

of the cellular mechanism of pain reduction.

Finally, it is recommended that future research
focus on comparing various doses of dexa-
methasone within a fixed 10-mL volume to de-
termine the Minimum Effective Dose (MED).
Moreover, conducting multicenter studies with
long-term follow-up periods (one year) and
comparing 0.1% ropivacaine with other novel
local anesthetics could open new horizons in
the treatment of these patients (15). Investigat-
ing the impact of this therapeutic regimen on
specific subgroups, such as diabetic patients or
individuals with spinal stenosis, would also be

valuable.

Conclusion

The present study demonstrated that a thera-
peutic regimen consisting of a 10-mL solution
containing 0.1% ropivacaine and 8 mg of dexa-
methasone establishes an optimal balance be-
tween clinical efficacy and patient safety. This
pharmacological combination, by providing

sustained pain relief and improving physical
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Discussion

The findings derived from this clinical trial in-
dicate that the epidural administration of a 10-
mL volume comprising 0.1% ropivacaine com-
bined with 8§ mg of dexamethasone represents
an efficient and safe strategy for the manage-
ment of lumbar radicular pain. Our analysis
suggests that while the administration of local
anesthetic alone is capable of inducing short-
term relief, the durability of therapeutic effects
and the prevention of symptom recurrence are
heavily dependent on the presence of an an-
ti-inflammatory component (steroid).

The mechanism of action observed in this study
can be elucidated based on the pathophysiolo-
gy of radicular inflammation. The 10-mL vol-
ume of 0.1% ropivacaine likely dilutes the con-
centration of pro-inflammatory cytokines in
the vicinity of the nerve root via the “washout
effect,” while simultaneously inducing imme-
diate desensitization through the blockade of
sodium channels (7). However, the resurgence
of pain in the control group after one month
suggests that these mechanical and pharmaco-
logical effects are transient and insufficient to
permanently suppress the inflammatory cas-
cade. In contrast, dexamethasone, by inhibiting
the phospholipase A2 enzyme and downregu-
lating the gene expression of inflammatory me-
diators, ensures the persistence of the analgesic

effects observed in the intervention group (8).

B—

Comparative Efficacy of Adding Dexamethasone to 0.1% Ropivacaine in Lumbar Epidural Injection

for Radicular Pain Management: A Double-Blind Randomized Clinical Trial

The selection of a 10-mL volume in the current
study, as opposed to research utilizing higher
volumes (e.g., 20 mL), is of significant clinical
relevance. Higher volumes may lead to unin-
tended cephalad spread of the medication and
excessive dilution of the effective steroid con-
centration at the site of pathology. Our results
demonstrated that 10 mL was sufficient to cov-
er the epidural space at the L4-L5 and L5-S1
levels while minimizing the risk of increased
intraspinal pressure. This finding is consistent
with the results of *Manchikanti et al. (2021),
who emphasized the preference for maintain-
ing local drug concentration over increasing
volume (9). Furthermore, the utilization of a
dilute 0.1% concentration of ropivacaine re-
sulted in no occurrence of motor blockade in
patients, a factor that is crucial for ambulatory
surgery centers to facilitate rapid patient dis-
charge. This stands in contrast to studies such
as Verma et al. (2021), which utilized concen-
trations of 0.2% or higher and reported cases of

transient motor weakness (10).

In comparison with existing literature, our re-
sults confirm the superiority of the steroid com-
bination over the use of local anesthetic alone.
Some older studies hypothesized that the ef-
fects of Epidural Steroid Injections (ESI) were
primarily due to the washout effect of the fluid
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Data were analyzed using SPSS software, ver-
sion 26. The independent samples t-test and
repeated measures analysis of variance (ANO-
VA) were utilized for statistical analysis. A
P-value of less than $0.058 was considered sta-

tistically significant.

Results

Of the 64 patients initially enrolled in the
study, 62 completed the full follow-up period
(two participants withdrew due to non-medical
reasons). The analysis of baseline demograph-
ic characteristics, including age, gender, and
Body Mass Index (BMI), revealed no statis-
tically significant differences between the in-
tervention (RD) and control (R) groups, indi-
cating a homogeneous distribution across the

study population.

Assessment of Pain Intensity (VAS)

The mean baseline pain score was 7.8 £1.3 in
the RD group and 7.9 = 1.1 in the R group,
demonstrating no significant initial disparity

between the groups.

At the two-week follow-up, both groups ex-
hibited a significant reduction in pain intensity
(RD: 4.5 = 1.6; R: 4.1 £ 0.8), with no statis-
tically significant difference observed between
them (P = 0.24).

However, by the first month, the RD group

JISAIC / 46th Years, No. 124, 2nd Course, Vol. 2, No. 4, Winter 2024

demonstrated a more sustained and substantial
reduction in pain intensity (3.2 £0.9), whereas
pain scores in the R group increased (4.8+ 1.2).
This intergroup difference was statistically
highly significant (P < 0.001). This trend per-
sisted through the third month, with mean pain
scores reported as 3.8 for the RD group and 5.5
for the R group.

Assessment of Functional Outcomes (ODI)

Evaluation of the Oswestry Disability Index
(ODI) at the end of the third month revealed
markedly superior functional improvement in
the group receiving dexamethasone. The mean
ODI score in the RD group decreased to 24.5,
compared to 36.2 in the control group ($P <
0.001). This finding substantiates the greater
efficacy of the combined pharmacological reg-
imen in facilitating patients’ return to daily liv-

ing activities.

Adverse Events

No adverse events, such as prolonged motor
blockade, hematoma, or hypotension requiring
pharmacological intervention, were observed
in any of the patients. The 10-mL volume of
the injected solution was well tolerated by the
participants, and there were no reports of pain
exacerbation or pressure sensation during ad-

ministration.
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effects remains a subject of discussion. There-
fore, the aim of the present study is to evaluate
the synergistic effect of dexamethasone and
0.1% ropivacaine with a controlled volume of

10 mL in the Iranian patient population.

Materials and Methods

Study Design and Ethical Considerations

This study was designed as a randomized, dou-
ble-blind clinical trial (RCT). The study was ini-
tiated after receiving ethical approval from the
institutional review board and was registered in
the Iranian Registry of Clinical Trials (IRCT).
Prior to enrollment, informed written consent

was obtained from all participating patients.

Study Population

A total of 64 patients (n=32 per group) with a
definitive diagnosis of lumbar radiculopathy
secondary to disc herniation, as confirmed by
Magnetic Resonance Imaging (MRI), were in-
cluded in the study. Eligible participants were
those with a Visual Analog Scale (VAS) score
greater than 4 who had failed to respond to six
weeks of conservative management. The exclu-
sion criteria were: a history of spinal surgery,
progressive neurological deficits, the presence
of an active infection, and uncontrolled diabe-

tes mellitus.

a

Comparative Efficacy of Adding Dexamethasone to 0.1% Ropivacaine in Lumbar Epidural Injection

for Radicular Pain Management: A Double-Blind Randomized Clinical Trial

Intervention

Patients were randomly allocated into two
groups. The procedure was performed under
fluoroscopic guidance with the patient in the
prone position. A Tuohy needle was introduced
into the epidural space at the involved level
(L4-L5 or L5-S1) using the loss of resistance
(LOR) technique. Correct needle placement
was confirmed via injection of a contrast me-
dium, after which the study medications were

administered as follows:

1. **Intervention Group (RD):** Received
8 mL of 0.1% ropivacaine combined with 2
mL of dexamethasone (8 mg), for a total vol-
ume of 10 mL.

2. **Control Group (R):** Received 8 mL
of 0.1% ropivacaine combined with 2 mL of

normal saline, for a total volume of 10 mL.

To maintain blinding, the study solutions were
prepared by an individual who was not in-
volved in the injection procedure or the out-

come assessments.

Assessments and Statistical Analysis

Pain intensity, measured by the Visual An-
alog Scale (VAS), and functional disability,
assessed using the Oswestry Disability Index
(ODI), were recorded at baseline (pre-interven-
tion), and at 2 weeks, 1 month, and 3 months

post-injection.
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Introduction

Low back pain and pain radiating to the low-
er extremities (radiculopathy) are considered
among the most common causes of function-
al disability and deterioration in quality of life
worldwide (1). The underlying pathophysio-
logical mechanisms of this pain extend beyond
simple mechanical compression and involve
the activation of a complex inflammatory cas-
cade within the epidural space. The release
of chemical mediators such as phospholipase
A2, prostaglandins, and tumor necrosis factor
(TNF) leads to chemical irritation of the nerve
roots and the development of neuropathic pain
(2). Epidural Steroid Injection (ESI) is per-
formed with the aim of inhibiting this inflam-
mation and modulating the pain cycle (3).

Traditionally, steroids have been co-adminis-
tered with local anesthetics such as lidocaine
or bupivacaine; however, concerns exist re-
garding the cardiotoxicity of bupivacaine and
the induction of prolonged motor block, which
results in delayed patient discharge. In this
context, ropivacaine (the pure S-enantiomer) is

considered a preferred option due to its more

favorable safety profile, lower toxicity, and
greater selective affinity for blocking sensory

fibers compared to motor fibers (4).

Another challenge in ESI is determining the
optimal volume and concentration of the in-
jectate. Recent studies have demonstrated that
high volumes may cause increased pressure
within the spinal canal or result in excessive
dilution of the medication; whereas more phys-
iological volumes (approximately 10 mL in the
lumbar region) are capable of providing ade-
quate coverage over the affected nerve roots
(5). Furthermore, the use of very dilute concen-
trations of ropivacaine (such as 0.1%) may not
be sufficient to produce analgesia solely on its
own, yet it can be useful as a drug vehicle and
to create a “Washout Effect.”

On the other hand, dexamethasone, as anon-par-
ticulate steroid—unlike methylprednisolone—
is devoid of the risk of vascular occlusion and
spinal infarction and possesses a higher safety
profile (6). Nevertheless, the debate regarding
whether the combination of dexamethasone
with a very dilute and low-volume solution

of ropivacaine can produce sustained clinical
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I Abstract

Background: Radicular pain stemming from lumbar disc pathology constitutes a major challenge
in pain clinics. Epidural Steroid Injection (ESI) is recognized as the first line of interventional
treatment. Given the potential complications arising from high concentrations of local anesthet-
ics and large injection volumes, novel therapeutic approaches have trended towards the use of
more dilute solutions and physiological volumes. The aim of the present study was to evaluate
the efficacy and safety of adding dexamethasone to a 10-mL volume of 0.1% ropivacaine com-
pared to ropivacaine alone in patients with lumbar radiculopathy.

Methods: In this double-blind randomized clinical trial, 64 patients who were candidates for
interlaminar epidural injection were enrolled. Patients were randomly allocated into two groups:
the intervention group (RD), receiving a combination of 8 mL of 0.1% ropivacaine plus 8 mg
(2 mL) of dexamethasone; and the control group (R), receiving 8 mL of 0.1% ropivacaine plus
2 mL of normal saline (final solution volume was 10 mL in both groups). Pain intensity was as-
sessed based on the Visual Analog Scale (VAS), and functional disability was evaluated using the
Oswestry Disability Index (ODI) at baseline, 2 weeks, 1 month, and 3 months post-intervention.

Results: Mean VAS scores in the RD group at the 1-month (3.2 £0.9) and 3-month (3.8+1.1)
follow-ups were significantly lower than those in the R group (P < 0.001). Although the control
group (R) demonstrated pain reduction at the second week, a recurrence of symptoms was ob-
served in subsequent months. Additionally, improvement in the ODI score was more sustained
in the dexamethasone-receiving group. No serious neurological or hemodynamic complications
were observed in any of the patients.

Conclusion: The use of dexamethasone as an adjuvant alongside 0.1% ropivacaine with a limited
volume of 10 mL is an effective approach that, while maintaining safety and avoiding undesir-



ic blisters, and severe pain are warnings for po-
tential ischemia and necrosis, requiring rapid

intervention to improve tissue perfusion (6,7).

Conclusion

This case report emphasizes the vital impor-
tance of attention to the risk of lip pressure
injury in prolonged surgeries. It must be not-

ed that even protective devices, such as gauze

rolls, can lead to tissue damage if they exert

continuous pressure. Continuous monitoring,
implementing small changes in position, and
employing appropriate protective materials
are considered the main pillars of prevention.
Timely diagnosis and rapid treatment in the re-
covery phase can prevent the progression of the
lesion toward 1schemia, necrosis, and the need

for invasive surgical interventions.
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cells (Packed Cells). At the end of the surgery
and following extubation, significant swelling
accompanied by blisters was observed on the
lower lip. The patient was transferred to the
Intensive Care Unit (ICU), and a dermatology
consultation was requested. The treatment pro-
tocol included cold compresses and the use of
topical antibiotic ointment, which led to a re-
duction in swelling and healing of the bullous
lesion over five days without the occurrence of

necrosis or functional impairment.

Discussion

Pressure injury of the lip region during pro-
longed surgeries, although a rare complication,
is considered a known challenge in anesthesia.
The primary pathophysiology of this lesion in-
volves the application of sustained pressure on
the soft tissue of the lip and capillary occlusion,
which can ultimately lead to ischemia and, in ad-
vanced stages, tissue necrosis (1, 2). Lip tissue,
due to its high vascularity and thin epithelium, is
considered a highly vulnerable area, especially
in the presence of intraoral instruments or pro-
longed fixation of the endotracheal tube (3, 4).

In the present patient, several concurrent risk
factors played a role in the incidence of the
lesion: First, the long duration of the surgery,
which in itself is an independent risk factor for

pressure injuries (5); second, the fixed lateral

B

Pressure Injury of the Lip and Blister Formation Following Prolonged Surgery in the Lateral Position: A Case Report

position, which limits the possibility of repo-
sitioning the head and limbs; third, the use of
an intraoral gauze roll, which, although placed
for protective purposes, created a focal point of
chronic pressure due to direct and prolonged
contact; and fourth, the episode of severe hy-
potension, which increased the risk of ischemia

by reducing tissue perfusion.

Prevention of these injuries is based on three
key principles: 1. Reducing direct pressure
through the use of cushions or silicone pads at
contact points and the correct placement of oral
devices; 2. Performing micro-positioning and
small changes in the position of the lip or endo-
tracheal tube every 1 to 2 hours to re-establish
local blood flow (6); and 3. Frequent monitor-
ing and periodic inspection of high-risk areas

by the anesthesia team during the operation.

Regarding treatment, the clinical approach de-
pends on the severity of the lesion. In super-
ficial cases, conservative measures including
cold compresses, topical antibiotic ointment,
and non-adherent dressings are recommended.
However, in moderate to severe cases, partic-
ularly in the presence of large blisters, purple
discoloration, or signs of necrosis, immediate
consultation with a dermatologist or plastic
surgeon is essential. Due to the delicate vas-
culature of the lip, signs such as tissue color

change from red to purple or black, hemorrhag-

Journal of Iranian Society of
Anaesthesiology & Intensive Care



JISAIC / 46th Years, No. 124, 2nd Course, Vol. 2, No. 4, Winter 2024

Introduction

Pressure injuries refer to tissue damage resulting
from sustained pressure on soft tissue, typical-
ly occurring during surgical procedures due to
prolonged immobility and the absence of physi-
ologic protective reflexes (1, 3). Although these
lesions are most frequently observed in areas
with bony prominences, the skin and mucosa
of the lips are also susceptible to injury due to
tissue delicacy and high sensitivity; this is par-
ticularly true in surgeries requiring prolonged
lateral or prone positions, the use of intraoral
equipment, and endotracheal tube fixation (4,
5). The clinical consequences of these injuries
can range from pain, infection, functional im-
pairment, and cosmetic deformities to more se-
vere cases such as ischemia and tissue necrosis
(6, 7). The present report introduces a case of
pressure injury in the lower lip region following
prolonged brainstem implant surgery and sub-
sequently discusses the associated risk factors,

prevention strategies, and treatment modalities.

Case Presentation

The patient, a 17-year-old female with a known
diagnosis of Neurofibromatosis Type 2 (NF2)
and total deafness in the left ear, was referred
to the anesthesia service for Auditory Brain-
stem Implant (ABI) surgery. In the preopera-
tive assessment, physical examination and air-

way evaluation were normal, and the results of

routine laboratory tests and baseline vital signs
were within normal limits. Following the es-
tablishment of standard monitoring, anesthe-
sia induction was performed with midazolam
(0.03 mg/kg), fentanyl (2 pg/kg), lidocaine (1
mg/kg), propofol (2 mg/kg), and atracurium
(0.5 mg/kg). The airway was established by
inserting a size 7.0 armored (spiral) endotra-
cheal tube, and anesthesia maintenance contin-
ued with a continuous infusion of propofol and
remifentanil. Given the necessity for intraoper-
ative neurophysiological monitoring (IONM),
the administration of supplemental doses of
muscle relaxants was avoided after induction.
The patient was placed in the lateral decubitus
position, and to protect the tongue and lips, a

soft gauze roll was placed in the oral cavity.

The duration of the surgery was approximate-
ly 11 hours. During the procedure, following
sudden hemorrhage, a single episode of hypo-
tension down to 35/70 mmHg was observed,
which was corrected with the injection of 10 mg
of ephedrine. At other times during the surgery,
hemodynamic status was stable; blood pres-
sure was maintained in the range of 100-110
/ 6575 mmHg, arterial oxygen saturation at
100%, end-tidal carbon dioxide between 30-35
mmHg, and heart rate between 80-95 beats per
minute. The estimated blood loss volume was
approximately 2200 ml, which was replaced

by transfusing three units of packed red blood
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Intraoperatively, following sudden bleeding, the patient experienced an episode of hypotension

(down to 35/70 mmHg), which was corrected with the administration of 10 mg of ephedrine.
Overall, the patient’s hemodynamics remained stable throughout the surgery; blood pressure
was maintained in the range of 100-110 / 65-75 mmHg, arterial oxygen saturation at 100%,
end-tidal carbon dioxide (EtCO2) between 30-35 mmHg, and heart rate between 80-95 beats
per minute. The estimated blood loss was approximately 2200 ml, which was replaced with the
transfusion of three units of packed red blood cells (Packed Cells).

To protect the tongue and lips against the teeth, an intraoral gauze roll was utilized. At the end
of the surgery, significant swelling and blister formation (bullae) were observed on the lower
lip. The patient underwent supportive care including cold compresses, topical antibiotic oint-
ment, and continuous monitoring, resulting in the complete resolution of the lesion without
tissue necrosis or permanent scarring.

Conclusion: This report emphasizes the vital importance of preventing lip pressure injuries
during prolonged surgeries. Preventive strategies include the use of appropriate padding, pe-
riodic and minor repositioning of the head, correct and precise placement of intraoral devices,
and early intervention upon the onset of symptoms. Timely diagnosis and management can
prevent the progression of the injury toward irreversible ischemia, necrosis, and the need for
invasive reconstructive measures.

Keywords: Pressure injury; Anesthesia complications; Lateral position; Lip necrosis; Skull
base surgery.
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I Abstract

Introduction: Pressure injuries in the lip region are rare but potentially serious complications
that typically occur during prolonged surgeries, particularly in the lateral or prone positions and
in the presence of intraoral devices. The pathophysiology of these injuries stems from sustained
pressure, shear forces, and decreased local tissue perfusion.

Case Presentation: The patient was a 17-year-old female with a known diagnosis of Neurofibro-
matosis Type 2 (NF2) and left-sided deafness, who was a candidate for Auditory Brainstem Im-
plant (ABI) surgery in the lateral position. Following standard monitoring, anesthesia induction
was performed with midazolam (0.03 mg/kg), fentanyl (2 pg/kg), lidocaine (1 mg/kg), propofol
(2 mg/kg), and atracurium (0.5 mg/kg). The airway was secured using a size 7.0 armored (spiral)
endotracheal tube, and anesthesia was maintained with a continuous infusion of propofol and
remifentanil.
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providing effective analgesia and reducing the
need for opioid consumption, significantly aids

in maintaining hemodynamic stability [5, 6].

The present case report demonstrated the ef-
ficacy and safety of bilateral ESPB under ul-
trasound guidance combined with sedation by
dexmedetomidine in a high-risk cardiac patient
with multiple contraindications for general and
neuraxial anesthesia. This approach, while se-
curing analgesia and appropriate surgical con-
ditions, allowed for the maintenance of spon-
taneous breathing and prevented the negative
effects of mechanical ventilation on the cardio-

vascular system.

However, it must be considered that ESPB has
limitations as well. Sensory coverage may be
insufficient in some cases, necessitating ad-
junctive methods or the administration of sys-
temic medications. Furthermore, clinical ev-
idence regarding the definitive safety of this
block in patients with severe coagulation dis-
orders remains limited, and conducting further

studies in this area appears necessary.

Conclusion

Bilateral Erector Spinae Plane Block (ESPB)
under ultrasound guidance is an effective and
safe option for anesthetic management in

emergency spinal surgeries, especially in high-

risk cardiac patients and those with coagulation
disorders. This method, by offering optimal
analgesia, reducing hemodynamic fluctuations,
and decreasing the need for opioids, can be a
suitable alternative to general anesthesia and
neuraxial blocks in high-risk conditions. Con-
ducting broader clinical trials to confirm these
findings and developing standard protocols is

recommended.
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sia that was first introduced by Forero et al. in
2016. Since then, the scope of this method’s
application has expanded to thoracic, abdom-
inal, and spinal surgeries. The mechanism of
action of this block is based on the injection of
anesthetic agents into the deep fascial space of
the erector spinae muscle, which allows for the
diffusion of the drug to multiple vertebral lev-
els and the creation of extensive sensory cov-

erage [1, 2].

One of the prominent advantages of ESPB
compared to traditional neuraxial blocks (such
as epidural or spinal) is its superior safety pro-
file. The injection site in this method is located
more superficially and distant from the cen-
tral neural elements (Neuraxis); a characteris-
tic that minimizes the risk of life-threatening
complications, such as epidural hematoma or
direct injury to the spinal cord. This feature has
transformed ESPB into a desirable option for
patients who suffer from coagulation disorders
or are under treatment with anticoagulant med-

ications [3, 4].

In the presented patient, who was under ac-
tive treatment with Warfarin, observing spe-
cial precautions to prevent injection site bleed-
ing was vital. Based on the guidelines of the
American Society of Regional Anesthesia and
Pain Medicine (ASRA), the performance of

B

Anesthetic Management via Erector Spinae Plane Block (ESPB) for Spinal Hematoma Evacuation in a High-Risk Cardiac Patient: A Case Report

neuraxial blocks in patients receiving antico-
agulants 1s contraindicated; however, more su-
perficial blocks distant from the spinal canal,
such as ESPB, are performable with lower risk
if safety principles and rigorous monitoring are
observed [4, 7]. In this patient, in addition to
anticoagulant use, the history of laminectomy
and probable adhesions resulting from previ-
ous surgery made the performance of neurax-
ial blocks face a high risk of dural injury and
compressive hematoma; an emergency compli-
cation that can lead to permanent neurological

damage [7, 8].

In order to minimize risks, the injection was
performed under direct ultrasound guidance
and with continuous visualization of the nee-
dle tip. Ensuring no entry into vessels (via re-
peated aspiration) and gradual injection of the
medication were among other safety measures.
Fortunately, by observing these considerations,

no hemorrhagic complications were observed.

On the other hand, in patients with advanced
cardiac diseases, general anesthesia can pre-
dispose the patient to hemodynamic insta-
bility, myocardial ischemia, and intraopera-
tive arrhythmias. Optimal pain control in the
perioperative period plays a significant role
in modulating the sympathetic stress response

and reducing cardiac complications. ESPB, by
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Introduction

Anesthetic management in patients suffering
from high-risk cardiac diseases who are can-
didates for spinal surgery, especially in emer-
gency situations, is a major challenge and re-
quires meticulous selection of the anesthetic
technique. The use of general anesthesia in this
group of patients can be associated with the risk
of hemodynamic instability, myocardial isch-
emia, and respiratory complications. In recent
years, the Erector Spinae Plane Block (ESPB)
has been introduced as an efficient regional an-
esthesia technique. This technique has attracted
significant attention due to advantages such as
extensive sensory coverage, ease of execution
under ultrasound guidance, and a favorable
safety profile [1-3].

Case Report

The patient was a 64-year-old male with a
known history of Ischemic Heart Disease
(IHD) and Pulmonary Thromboembolism
(PTE) under treatment with Warfarin, who had
undergone posterior spinal fusion surgery at
levels L2 to L5 two weeks prior to the current
presentation. He presented to the emergency
department complaining of progressive weak-
ness in the lower extremities and severe pain
in the surgical site. Magnetic Resonance Imag-
ing (MRI) confirmed the presence of a massive
hematoma at the surgical site with significant

mass effect on neural elements.

In the initial preoperative evaluations, the car-
diology consult, noting the high cardiac risk
and the probability of ischemic events or ar-
rhythmias intraoperatively, had recommended
performing surgery solely in a center equipped
with angiography facilities (Cath Lab) and
the presence of a cardiac surgery team. How-
ever, considering the emergency nature of the
patient’s condition and the risk of irreversible
neurological damage, transferring the patient

to another center was not feasible.

Ultimately, with the aim of avoiding risks as-
sociated with general anesthesia, the decision
was made to perform the surgery under bilater-
al ESPB. This block was performed at the L3
vertebral level under ultrasound guidance, with
the injection of 20 ml of Ropivacaine 0.25% on
each side. The patient was placed in the later-
al position, and after the establishment of the
block, surgery commenced under sedation with
an infusion of dexmedetomidine (at a dose of
0.5 mcg/kg/h). The surgical process passed
without any hemodynamic or respiratory com-
plications; the patient was transferred to the
ward in a stable condition and was discharged

a few days later with good general health.

Discussion
The Erector Spinae Plane Block (ESPB) is a

relatively novel technique in regional anesthe-
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I Abstract

Background: Anesthetic management in patients with high-risk cardiac diseases who are can-
didates for emergency spinal surgeries is always challenging. The Erector Spinae Plane Block
(ESPB), as a novel technique in regional anesthesia, possesses high potential in reducing the
need for general anesthesia and preventing its associated hemodynamic complications.

Case Presentation: The patient was a 64-year-old male, a known case of ischemic heart disease
and a history of pulmonary thromboembolism (PTE), undergoing treatment with anticoagulant
medications. Two weeks following posterior spinal fusion surgery (at four levels), he present-
ed with progressive neurological symptoms caused by a surgical site hematoma and became a
candidate for emergency hematoma evacuation. In prior evaluations, cardiology consultation,
considering the high risk, had authorized any surgical intervention solely in a center equipped
with angiography facilities (Cath Lab) and cardiac surgery. However, due to the urgency of spinal
cord compression and the impossibility of transfer, surgery was performed at the current center.
To avoid the risks of general anesthesia, the patient underwent bilateral ESPB under ultrasound
guidance with sedation using dexmedetomidine. The surgical process and the postoperative peri-
od passed without any hemodynamic or respiratory complications.

Conclusion: The ESPB technique can be a safe and efficient alternative to general anesthesia in
high-risk cardiac patients undergoing spinal surgeries (particularly in emergency cases and where
neuraxial anesthesia is contraindicated), which, while providing optimal analgesia, maintains the
patient’s cardiovascular stability.

Keywords: Erector Spinae Plane Block; Regional Anesthesia; Spine Surgery; Epidural Hemato-
ma; High-Risk Cardiac Patient.
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opioid consumption and postoperative nausea
following abdominal surgery (33).

In conclusion, the results of the present study
indicate that both the intensity and incidence
of pain were lower in the ketamine group com-
pared to the pethidine group among opioid-de-
pendent patients undergoing proximal humerus

JISAIC / 46th Years, No. 124, 2nd Course, Vol. 2, No. 4, Winter 2024

fracture surgery, suggesting the superior effi-
cacy of ketamine in this population. It appears
that ketamine serves as a viable option for post-
operative pain reduction in surgical patients.
Future studies utilizing larger sample sizes and
longer follow-up periods are recommended to
more accurately evaluate pain outcomes and
assess the side effects of analgesic medications.
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Discussion

The primary objective of this study was to
evaluate and compare the efficacy of ketamine
versus pethidine in managing pain among opi-
oid-dependent patients undergoing surgery
for proximal humerus fractures. The findings
demonstrated a statistically significant differ-
ence in pain intensity between the two groups
at all evaluated time points, with the ketamine
group exhibiting significantly lower pain
scores compared to the pethidine group. These
results align with the findings reported by En-
tezari et al. (22), Imani et al. (23), Najafi et al.
(24), Jarasi and Bethlehem (25), and Loftus et
al. (26); however, they are inconsistent with the
observations of Park et al. (27) and Cogan et al.
(28). A potential explanation for the discrepan-
cy with previous studies may be attributed to
the lower dosage of ketamine administered in
the conflicting research cohorts.

To explicate these findings, it is established
that ketamine acts as an antagonist of the
N-methyl-D-aspartate (NMDA) glutamate re-
ceptor, exerting its primary pharmacodynamic
effects through this mechanism. Nevertheless,
ketamine interacts with numerous other recep-
tors; for instance, it binds to opioid receptors in
the brain, spinal cord, and peripheral nerves, a
mechanism to which at least part of its analgesic
properties is attributed. Furthermore, ketamine
influences non-competitive NMDA receptors
as well as nicotinic and muscarinic cholinergic
receptors (15). By blocking NMDA receptors

Comparison of the Effects of Ketamine and Pethidine on Acute Pain Control in Opioid-Dependent Patients Undergoing Proximal Humerus Fracture Surgery

in the dorsal horn of the spinal cord, ketamine
potentiates the efficacy of opioids. Studies have
indicated that the addition of specific doses of
ketamine to patient-controlled analgesia (PCA)
modalities in opioid-dependent patients signifi-
cantly reduces opioid consumption (24).

The reduction in postoperative pain scores in
the ketamine group may be due to the drug’s
direct analgesic properties and the potentiation
of opioid effects mediated through cholinergic,
mu-opioid, and monoaminergic mechanisms
(29). Furthermore, ketamine reduces morphine
consumption by preventing the development of
acute opioid tolerance and mitigating opioid-in-
duced hyperalgesia (30). Indeed, nociceptive
stimulation can activate NMDA receptors—a
process exacerbated by higher opioid doses,
leading to worsened postoperative pain—and
the administration of ketamine may interrupt
this cycle (30).

The current study aligns with several similar
investigations regarding these mechanisms. In
one study, an average ketamine infusion rate
of 1.2 mg/h showed a significant analgesic ef-
fect following elective microdiscectomy (31).
Conversely, another study reported an average
ketamine consumption of 3.2 mg/h during the
first 24 hours after major abdominal surgery
but failed to find a measurable beneficial effect;
this discrepancy may be attributed to differenc-
es in study methodology (32). Additionally, a
study involving 30 patients demonstrated that a
ketamine dose of 10 mg/h effectively reduced

Journal of Iranian Society of
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The Kolmogorov-Smirnov test results confirmed the normal distribution of the data Consequent-
ly, an independent t-test was employed to compare pain intensity between the ketamine and
pethidine groups. The results are summarized in Table 2. As indicated, there was a statistically
significant difference in pain intensity between the two groups at all evaluated time points, with
the ketamine group exhibiting significantly lower pain scores compared to the pethidine group .

Table 2. Mean and standard deviation of pain intensity in the study groups
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Randomization and Blinding

To ensure double-blinding, patients were as-
signed to either the Ketamine or Pethidine
group using a block randomization method.
Medications were prepared and administered
by an anesthesiologist who was not involved
in the study’s data collection or analysis, en-
suring that both the patients and the evaluators

remained blinded to the treatment allocation.

Intervention Protocol

Upon arrival in the operating room, intravenous
access was established, and patients received
Ringer’s lactate solution at 5 mL/kg. Standard
monitoring, including heart rate, non-inva-
sive blood pressure (NIBP), pulse oximetry,
and electrocardiography (ECG), was initiated
pre-induction and continued intraoperatively

and during the recovery period.

Anesthesia was induced using midazolam (2
mg), fentanyl (2 pg/kg), thiopental (5 mg/kg),
and atracurium (0.5 mg/kg). Maintenance of
anesthesia was achieved with a propofol in-
fusion (100-200 pg/kg/min)* combined with
60% nitrous oxide (N[JO) and 40% oxygen.
**Ketamine Group:** Patients received intra-
venous ketamine at a dose of 0.5 mg/kg, pre-
pared in a total volume of 2 mL, administered
after induction and prior to surgical incision.

**Pethidine Group:** Patients received in-

Comparison of the Effects of Ketamine and Pethidine on Acute Pain Control in Opioid-Dependent Patients Undergoing Proximal Humerus Fracture Surgery

travenous pethidine at an identical dose (0.5
mg/kg) and volume (2 mL) at the same timing

(post-induction, pre-incision).

Outcome Measurement

Postoperative pain intensity was assessed using
the Visual Analog Scale (VAS) at 2, 4, 6, 12,
24, and 48 hours after surgery. In cases where
the VAS score exceeded 4, rescue analgesia
consisting of 2 mg intravenous morphine was

administered in both groups.

Statistical Analysis

Data were analyzed using SPSS version 22.
Descriptive statistics, including mean and stan-
dard deviation, were calculated. Normality of
data distribution was assessed using the Kolm-
ogorov—Smirnov test. Between-group compar-
isons were performed using the independent
t-test, with a significance level set at P < 0.05.

Results

The demographic characteristics of the two
study groups are presented in Table 1. The re-
sults of the t-test indicated no statistically sig-
nificant differences between the two groups

regarding age, gender, and level of education
($P > 0.059).
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Ketamine was first introduced in 1965. As a
phencyclidine derivative, it distinguishes itself
from other intravenous anesthetic agents due
to its profound analgesic properties. Ketamine
exerts its effects via N-methyl-D-aspartate
(NMDA) receptor antagonism and provides the
three principal components of ideal anesthesia:
analgesia, immobility, and amnesia. This agent
preserves airway reflexes, increases muscle
tone, and induces bronchodilation (15). Fur-
thermore, ketamine has been shown to reduce
postoperative pain, decrease opioid consump-
tion, and maintain hemodynamic stability (16).

Pethidine (meperidine) is a widely used opioid
that exerts its analgesic effects through opioid
receptors and possesses antimuscarinic prop-
erties (17). Various studies have demonstrated
the efficacy of pethidine in controlling postop-
erative pain (18, 19).

Drug addiction is defined by dependence and
an inability to cease consumption despite det-
rimental consequences (12). Addiction can
significantly influence the quantity and type of
analgesics required by the patient both intraop-
eratively and postoperatively. Given the pauci-
ty of studies comparing ketamine and pethidine
specifically in addicted patients undergoing
surgery for proximal humerus fractures, the
present study was conducted to determine
which agent is more effective in managing pain
within this specific patient population.

Materials and Methods

Study Design and Participants

This study was a double-blind, randomized
clinical trial conducted over a six-month pe-
riod at Akhtar and Imam Hossein Hospitals.
The study protocol was approved by the Eth-
ics Committee of Shahid Beheshti University
of Medical Sciences. Using convenience sam-
pling, 55 candidates for proximal humerus
fracture surgery were initially screened. Inclu-
sion criteria were age between 20 and 60 years,
American Society of Anesthesiologists (ASA)
physical status I or II, candidacy for proximal
humerus surgery, and provision of informed
consent. Exclusion criteria included history of
cardiovascular or pulmonary diseases, thyroid
disorders, hypersensitivity to the study medi-
cations, dysautonomia, Raynaud’s syndrome,
alcohol abuse, current use of vasodilators, and
neurological or psychiatric disorders. Further-
more, patients requiring intraoperative blood
transfusion, those developing malignant hy-
perthermia, or any clinical condition preclud-
ing postoperative assessment were excluded
from the final analysis. All ethical principles
were strictly adhered to in accordance with
the Ethics Committee guidelines. Ultimately,
30 eligible patients were selected via random-
ization (lottery method) and allocated into two

equal groups.
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Introduction

Proximal humerus fracture is the third most
common fracture of the upper extremity in the
United States, accounting for approximately 5%
of all fractures referred to orthopedic surgeons
(1, 2). Risk factors associated with this fracture
include female gender, age over 65 years, and
decreased bone mineral density (3). Depending
on the clinical presentation, management may
involve either surgical or non-surgical interven-
tions. Radiographic parameters, the patient’s
functional status, and individual preferences
play a crucial role in therapeutic decision-mak-
ing, particularly in the elderly population (4,
5). The primary objectives of surgical fixation
are to increase the range of motion and allevi-
ate pain. Common surgical procedures include
Open Reduction and Internal Fixation (ORIF),
hemiarthroplasty, and Reverse Total Shoulder
Arthroplasty (rTSA) (6, 7).

Postoperative pain management remains a
fundamental challenge for both clinicians and
patients. The Visual Analog Scale (VAS) is a
validated tool for assessing pain intensity, clas-
sifying severity from O (no pain) to 10 (severe
pain). More than 70% of patients experience
moderate to severe pain following surgery, and
over 25% suffer from complications related
to analgesic medications (8). The goal of pain
management strategies is to achieve an accept-
able level of analgesia and accelerate the pa-
tient’s return to normal function (9, 10).

Comparison of the Effects of Ketamine and Pethidine on Acute Pain Control in Opioid-Dependent Patients Undergoing Proximal Humerus Fracture Surgery

Physiological responses to pain and trauma en-
compass respiratory effects (decreased ability
to breath deeply and cough effectively), car-
diovascular effects (increased sympathetic ac-
tivity and myocardial oxygen consumption),
gastrointestinal effects (delayed return of bow-
el function), urinary effects, neuroendocrine
responses (increased inflammatory mediators
and sympathetic tone), metabolic changes (ele-
vation of catabolic hormones such as glucagon
and cortisol), and psychological impacts. Post-
operative pain contributes to delayed discharge
from the recovery room and hospital, thereby
increasing healthcare costs (11).

Conventional methods for pain control include
the administration of opioids, Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs), and nerve
blocks. Each of these modalities is associat-
ed with specific adverse effects; for instance,
opioids may lead to addiction, respiratory de-
pression, nausea, vomiting, and impaired bow-
el motility. Similarly, NSAIDs may predispose
patients to peptic ulcers and gastrointestinal
bleeding (12). Consequently, identifying ther-
apeutic modalities with optimal efficacy and
fewer side effects is of paramount importance.

One approach that has gained significant at-
tention in recent years is preemptive analgesia,
which involves the administration of analgesic
agents prior to the onset of painful stimuli. Var-
ious studies have reported conflicting results
regarding the optimal timing for the adminis-
tration of these medications (12).

Journal of Iranian Society of
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I Abstract

Objective

Postoperative pain control remains a major clinical challenge despite advances in medical science.
Opioid tolerance and opioid-related adverse effects in opioid-dependent patients have increased
interest in adjuvant analgesic agents such as ketamine. This study aimed to compare the effects
of ketamine and pethidine on postoperative pain control in opioid-dependent patients undergoing
proximal humerus fracture surgery.

Materials and Methods

In this randomized double-blind clinical trial, 30 opioid-dependent patients scheduled for proxi-
mal humerus fracture surgery were randomly allocated into two equal groups. The ketamine group
received ketamine at a dose of 0.5 mg/kg, while the pethidine group received pethidine at the same
dose and volume (2 mL), administered immediately after induction of anesthesia and before surgi-
cal incision. Postoperative pain intensity was assessed using the Visual Analog Scale (VAS) at 2,
4, 6, 12, and 24 hours after surgery. Data were analyzed using the independent t-test.

Results

Pain intensity scores were significantly lower in the ketamine group compared with the pethidine
group at all postoperative time points (P < 0.05).

Conclusion

Ketamine demonstrated superior analgesic efficacy compared with pethidine in controlling post-
operative pain in opioid-dependent patients undergoing proximal humerus fracture surgery.

Keywords: Ketamine; Pethidine; Opioid dependence; Postoperative pain; Anesthesia
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