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ABSTRACT

BACKGROUND: This study aimed to compare the effects of hematoma block (HB) and dexmedetomidine administration on pain
control, reduction quality, and physician satisfaction during the reduction of distal radius fractures (DRFs) in the emergency depart-
ment (ED).

METHODS: A total of 60 patients presenting to the ED with DRFs were enrolled. Patients were randomly assigned to two groups:
one received HB, while the other underwent conscious sedation with dexmedetomidine. Pain levels were assessed using the Visual
Analog Scale (VAS) at three time points: before the procedure, |0 minutes after administration of the intervention, and post-reduction.
Physician satisfaction during reduction was measured using the 5-point Likert Satisfaction Scale (LSS). Post-reduction quality was evalu-
ated on control radiographs using the Sarmiento criteria.

RESULTS: Among the patients included in the study, 28 were female, |9 were male, and 13 were children (<12 years). The mean
age was 32.97+20.48 years in the dexmedetomidine group (DG) and 35.25£18.92 years in the hematoma block group (HBG), with no
statistically significant difference between the groups (t=-0.448, p=0.65). There was no significant difference in physician satisfaction
during reduction between the two groups according to LSS results (x2=2.296, p=0.512). Pre-procedure VAS scores were comparable
between the two groups (t=-0.148, p=0.883). However, VAS scores |0 minutes after the intervention were significantly lower in the
DG compared to the HBG (p=0.009, t=-2.773). Post-reduction quality based on the Sarmiento criteria showed no significant difference
between the groups (x2=0.64, p=0.89). No adverse effects related to either method were observed in any of the patients.

CONCLUSION: Dexmedetomidine provides faster and more effective pain management than HB for DRF reduction in the ED.
Given its minimal systemic side effects, dexmedetomidine may represent a viable alternative for procedural sedation and analgesia
(PSA) in fracture reductions requiring sedation in the ED.
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INTRODUCTION fractures treated there. DRFs typically result from high-energy

. . trauma in young and otherwise healthy individuals, whereas in
Distal radius fractures (DRFs) are among the most common

upper extremity fractures presenting to the emergency de-
partment (ED), accounting for approximately one-sixth of all ~ low-energy trauma.l'?

elderly and osteoporotic patients, they are usually caused by
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Table I. Sarmiento Radiological Score (Modified Lidstrém Criteria)

Outcome Loss of Palmar Tilt Radial Shortening Loss of Radial Deviation
Excellent <0° <3 mm <4°

Good I-10° 3-6 mm 5-9°

Fair I1-14° 7-11 mm 10-14°

Poor >|5° 12 mm >|5°

The primary goal in the management of DRFs is proper joint
reconstruction and alignment of fracture fragments. Conse-
quently, closed reduction followed by casting plays a crucial
role in treatment.¥! The success of reduction depends heav-
ily on patient cooperation, which is directly influenced by the
level of pain experienced during the procedure. Pain not only
causes discomfort and stress but also compromises the qual-
ity of the reduction. Reduction quality in DRFs is commonly
evaluated using the Sarmiento criteria (Table 1).I"]

Effective sedation and analgesia are essential for ensuring
patient compliance. Procedural sedation and analgesia (PSA)
is defined as the administration of sedatives or dissociative
agents, with or without analgesics, to induce a state that al-
lows patients to tolerate painful procedures while maintain-
ing cardiorespiratory function. PSA is widely used in the ED
to minimize patient discomfort during the manual reduction
of displaced DRFs outside the operating room.’*" Benzodiaz-
epines, either alone or in combination with opioid analgesics,
are commonly used for PSA in the ED.I'Y Other sedatives,
including etomidate and propofol, are also incorporated into
PSA protocols.'l However, conventional PSA agents are as-
sociated with significant systemic side effects such as apnea,
hypotension, and respiratory depression, which may prolong
post-procedure observation in the ED.['Z

Hematoma block (HB) involves the direct injection of lido-
caine into the fracture hematoma. Due to concerns about
PSA-related complications, HB is often preferred for analgesia
before DRF reduction. The most immediate adverse effect of
HB is an allergic reaction to the local anesthetic, while de-
layed complications may include compartment syndrome and
local infection.['® Despite its advantages, HB is an invasive
technique, and the inherently painful and stressful nature of
DREFs, particularly in pediatric patients, often shifts physician
preference toward PSA. Furthermore, unlike PSA, HB does
not induce muscle relaxation, which can make reduction more
challenging.['2'4

Dexmedetomidine is a selective a;-adrenergic agonist with
analgesic, sedative, and anxiolytic properties. Its analgesic
effects make it useful for procedural and minor surgical in-
terventions. The primary side effects of dexmedetomidine
include bradycardia, hypotension, and hypertension.l'>'¢l Al-
though not yet routinely used in the ED, dexmedetomidine is
increasingly employed for sedation in intensive care patients,
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non-invasive mechanical ventilation, endoscopic procedures,
endoscopic retrograde cholangiopancreatography (ERCP), and
various minor surgical interventions.['”-!"]

This study aimed to compare dexmedetomidine with hema-
toma block in terms of reduction success, patient compliance,
and physician satisfaction during DRF reduction in the ED.

MATERIALS AND METHODS

Study Design and Participants

This prospective randomized controlled study was con-
ducted between June 2024 and December 2024 in a tertiary-
level ED. A total of 60 patients presenting with DRFs were
randomly assigned to two groups. The study was conducted
in accordance with the ethical principles of the Declaration
of Helsinki. Ethical approval was obtained from the Clinical
Research Ethics Committee of Selguk University (Approval
Date: 04.04.2024, Document No: KAD-FR-42, Decision No:
2024/33).

I. Hematoma Block Group (HBG):

Thirty patients diagnosed with DRF based on direct radio-
graphs were randomly assigned to this group. The HB was
performed by an emergency physician. Patients were not con-
tinuously monitored but had intravenous access maintained
in case of potential allergic reactions to the local anesthetic.
After disinfecting the dorsal wrist with povidone-iodine, 10
mL of 1% lidocaine solution was prepared for injection. Be-
fore administration of the anesthetic into the fracture site
from the dorsal aspect of the wrist, an attempt was made to
aspirate the hematoma into the syringe. Lidocaine was then
injected into the fracture site (Fig. | and 2). Pain was assessed
using the Visual Analog Scale (VAS) at three time points: pre-
procedure (Pre-Method VAS), 10 minutes post-procedure
(Post-Method-10 minute VAS), and post-reduction (Post-
Reduction VAS). Reduction was performed, and physician
satisfaction was evaluated using the Likert Satisfaction Scale
(LSS). Reduction quality was assessed on post-reduction ra-
diographs according to the Sarmiento Criteria.

2. Dexmedetomidine Group (DG):

Thirty patients were randomly assigned to receive dexme-
detomidine for PSA. Patients were continuously monitored
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Figure 1. Fracture site from the dorsal aspect of the wrist.

throughout the procedure, and intravenous access was main-
tained. Dexmedetomidine (Precedex) was administered at a
dose of 0.5-1 pg/kg via intravenous infusion over 10 minutes.
In the literature, the Post-Method-10 minute VAS score is
typically measured 10 minutes after the infusion of dexme-
detomidine, based on studies evaluating its analgesic activity
using the VAS.22Il The same pain assessment protocol was
applied in the HBG. Reduction was performed by the or-
thopedic team, and physician satisfaction was documented.
Reduction quality was evaluated using the Sarmiento criteria.

In both groups, the post-reduction VAS score was obtained
10 minutes after the reduction procedure, at the same time
point for all patients.

Evaluation Criteria:

|. Demographic characteristics

2. Pain levels (VAS: 0=no pain, 10=worst pain)
* Pre-Method VAS

* Post-Method VAS (10 minutes)

* Post-Reduction VAS

Table 2.

Figure 2. Injection of lidocaine into the fracture site.

3. Reduction quality (Sarmiento classification) (Table 1)

4. Physician satisfaction (Likert Satisfaction Scale) (Table 2).

Statistical Analysis

Categorical variables were expressed as frequencies and per-
centages, while continuous variables were summarized as
means and standard deviations. Differences between groups
were analyzed using the t-test, chi-square test, and Mann-
Whitney U test, with statistical significance set at p<0.05.
The normality of continuous variables was assessed using the
Shapiro-Wilk test. Depending on whether statistical assump-
tions were met, within-subjects tests were used to compare
continuous variables between the two groups. All analyses
were performed using IBM SPSS Statistics, Version 20.0, with
a significance threshold of 0.05.

RESULTS

A total of 60 patients were included in the study: 28 (46.6%)
females, 19 (31.6%) males, and 13 (21.6%) pediatric patients
(<12 years). Although the proportion of female patients was
higher overall, there was no significant difference in gender
distribution between the two groups when pediatric patients
were excluded (x2=0.102, p=0.942). Similarly, no significant

Comparison of hemorrhage, edema, vasocongestion, inflammation, and Johnsen scores between rat groups

Very Satisfied

Satisfied

Neutral Dissatisfied Very Dissatis-fied

How would you evaluate the
patient's compliance with reduction?

How would you evaluate your own
comfort during reduction?
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Table 3. Comparison between groups by age, gender, Sarmiento criteria, Visual Analog Scale (VAS), and Likert Satisfaction Scale
(LSS)
Total Hematoma Dexmedetomidine P Value X2 Value t Value
Patients Block Group Group R e i
(n=20) (n=20)
Age (years) 39.95+3.003 41.25£2.92 0.758 0.310
Gender
Male/Female 16/24 9/l 7113 0.342 0.902
Sarmiento
Criteria 0.868 0.722
Excellent 17 9 8
Good 12 6 6
Moderate 6 2 4
Poor 5 3 2
VAS
Pre-Method VAS 8.65+0.23 8.60+0.24 0.883 -0.148
Post-Method VAS (10 min) 3.5+0.30 2.40+0.25 0.009 -2.773
Post-Reduction VAS 1.7£0.17 1.95+0.19 0.356 0.938
LSS
(Physician Satisfaction) 0.512 2.296
Very Satisfied 10 12
Satisfied I 10
Neutral 8
Dissatisfied 0

Very Dissatis-fied

Differences between groups were evaluated using the (***) t-test and (**) chi-square test. *p<0.05 was considered statistically significant.

difference was found between the groups regarding pediatric
patient distribution (x2=0.10, p=0.75).

The mean age was 32.97+20.48 years in the dexmedetomi-
dine group and 35.25+18.92 years in the hematoma block
group, with no significant difference between the groups (t=-
0.448, p=0.65).

Each patient underwent three VAS evaluations. Comparisons
revealed that in the Pre-Method VAS there was no signifi-
cant difference between the groups (t=-0.148, p=0.883). In
the Post-Method VAS (10 minutes), pain scores were signifi-
cantly lower in the DG compared with the HBG (t=-2.773,
p=0.009). In the Post-Reduction VAS, no significant difference
was observed between the groups (t=0.935, p=0.356), al-
though the DG demonstrated a more pronounced reduction
in pain 10 minutes after intervention.

Table 3 presents a comparative analysis of age, gender,
Sarmiento criteria, VAS scores, and Likert Satisfaction Scale
scores between the groups.

Within-subject tests indicated significant changes in VAS
scores over time (F=646.585, p<0.001), with these changes
being statistically significant in both groups. According to
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pairwise comparisons:

* In the Dexmedetomidine Group, Pre-Method VAS was 8.6,
Post-Method VAS was 2.4, and Post-Reduction VAS was 1.95.

* In the Hematoma Block Group, Pre-Method VAS was 8.65,
Post-Method VAS was 3.5, and Post-Reduction VAS was 1.7.

The reduction in pain was more pronounced in the DG (Fig.
3).

Wvas_pre_method
10 W vas_post_method_10min
Mvas_post_reduction

dexmedetomidine hematom

group

Figure 3. Box plots of Visual Analog Scale (VAS) scores.
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Figure 4. Pre-reduction radiograph of a 52-year-old female patient
with a Type V distal radius fracture (DRF).

Figure 5. Post-reduction radiograph of a 52-year-old female pa-
tient with a Type V distal radius fracture (DRF).

Figure 6. Post-surgical radiograph of a 52-year-old female patient
with a Type V distal radius fracture (DRF).
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Physician satisfaction was assessed using the Likert Satisfac-
tion Scale:

* HBG: 10 orthopedic surgeons rated the reduction as “very
satisfied,” || as “satisfied,” 7 as “neutral,” and 2 as “dissatis-
fied”

* DG: 12 orthopedic surgeons rated the reduction as “very
satisfied,” 10 as “satisfied,” and 8 as “neutral.”

There was no statistically significant difference in physician
satisfaction between the two groups (x2=2.296, p=0.512).

Reduction quality was evaluated using the Sarmiento criteria.

* HBG: |3 cases were classified as “excellent,” 10 as “good,” 4
as “fair,” and 3 as “poor”’

* DG: 12 cases were classified as “excellent,” 10 as “good,” 6
as “fair” and 2 as “poor”’

No significant difference was observed between the two
groups regarding reduction quality (x2=0.64, p=0.89).

No adverse effects related to either method were observed
in any patient. Of the 60 patients included in the study, 12 re-
quired surgical intervention, with a mean age of 33.75+21.56
years.

DISCUSSION

The lifetime risk of distal radius fractures is 18% in women
and 2% in men, primarily due to the higher prevalence of os-
teoporosis in females.®! In our study, 46.6% of patients were
female, consistent with findings in the literature. Previous
studies comparing PSA (typically with benzodiazepines and
opioids) with HB in terms of reduction quality (according to
the Sarmiento criteria) have shown that PSA results in bet-
ter reduction quality than HB.?22! However, in our study, no
significant difference was observed between the DG and the
HBG in terms of reduction quality. This discrepancy may be
attributed to the consistency of the orthopedic team per-
forming all reductions in our study.

The decision to treat DRFs non-surgically depends on fac-
tors such as patient age, comorbidities, and osteoporosis.[**
Among the |2 patients who required surgery, the mean age
was higher than that of the overall study population, which
aligns with previous reports (Figures 4, 5, and 6 depict pre-
reduction, post-reduction, and post-surgical radiographs of a
52-year-old female patient with a Type V DRF).

A previous study comparing HB and PSA with benzodiaze-
pine-opioid combinations found that HB had a superior safety
profile.!

In our study, all patients had intravenous (IV) access secured
prior to the procedure, and patients in the DG were continu-
ously monitored throughout the intervention and reduction
process. Additionally, bedside post-reduction radiographs
were obtained for DG patients. No early complications re-
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lated to either method were observed. Previous studies have
suggested that a major advantage of HB over PSA is a shorter
ED observation time and hospital stay.?! However, in our
study, the time elapsed after intervention (before reduction),
the duration of reduction and casting, radiographic evalua-
tions, and post-procedural monitoring provided sufficient ob-
servation time for both the DG and HBG groups. Thus, no
significant difference was observed in ED observation time or
length of hospital stay between the two groups.

There was also no statistically significant difference between
the groups in the distribution of responses on the LSS, which
was used to assess procedural ease and physician satisfaction
during reduction. Similar findings have been reported in stud-
ies comparing PSA with agents other than dexmedetomidine
against HB.?"] Pain sensitivity is typically higher in pediatric
patients than in adults, making PSA the preferred option for
fracture reduction in children. The use of dexmedetomidine
in pediatric PSA has increased significantly in recent years.!']
Thus, dexmedetomidine may represent a promising alterna-
tive for pediatric procedural sedation in the ED, particularly
for minor surgical procedures and fracture reductions.

One study comparing HB and PSA (with benzodiazepines and
opioids) for pain control in DRFs found HB to be more effec-
tive.l”®! However, another study reported no significant differ-
ence between the two methods.['?!

In our study, baseline VAS scores were similar between the
two groups (t=-0.148, p=0.883).

However, 10 minutes post-intervention, VAS scores were sig-
nificantly lower in the DG compared to the HBG (t=-2.773,
p=0.009). Recent studies support our findings, showing that
HB provides moderate analgesia at the wrist level but is inef-
fective for pain experienced in the fingers.?”) Another study
reported that HB was ineffective for post-operative pain
control in pediatric supracondylar humerus fractures and
recommended the use of non-opioid PSA agents instead.*
Furthermore, multiple studies have demonstrated that dex-
medetomidine provides faster and more effective analgesia
than traditional PSA agents such as benzodiazepines and opi-
oids.B'3

To date, no study has directly compared the analgesic effects
of dexmedetomidine and HB. Our study is the first to assess
their analgesic efficacy in DRF reduction, demonstrating that
dexmedetomidine provides stronger and faster pain relief
than HB. This finding is of particular importance for guiding
future research.

CONCLUSION

Procedural sedation and analgesia play a crucial role in frac-
ture reduction and minor surgical procedures in the ED. Our
findings indicate that dexmedetomidine is superior to HB for
pain control, suggesting its potential future integration into
standard PSA protocols for DRF reduction and other ortho-
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pedic procedures.
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ORIJINAL CALISMA - 6Z

Acil serviste distal radius kiriklarinin rediiksiyonunda hematom blogu ile
deksmedetomidin kullaniminin kargilastirilmasi: Prospektif randomize kontrollii bir
calisma

AMAC: Distal radius kiriklarinin (DRKs) rediiksiyonu dncesinde yapilan hematom blogu (HB) ile deksmedetomidin uygulamasinin agri kontroliine,
rediiksiyon kalitesine ve doktor memnuniyetine olan etkilerini karsilastirmayr amagladik.

GEREC VE YONTEM: Calismamiza acil servise (AS) basvuran DRK’li 60 hasta dahil edildi. Hastalar rastgele iki gruba ayrildi. ik gruba HB, ikinci
gruba ise deksmedetomidin ile bilingli sedasyon uygulandi. Her iki grupta agri diizeyleri; Gorsel Analog Skala (VAS) ile, ydntem oncesi, yontemden
|0 dakika sonra ve rediiksiyon sonrasi olmak lizere her bir hasta icin 3 kez degerlendirildi. Rediiksiyonu yapan doktorlarin redliksiyon sirasindaki
konfor ve memnuniyetleri 5'li Likert Memnuniyet Olcegi (LMO) kullanilarak 6lgiildii. Rediiksiyon sonrasi kontrol direk grafi ile Sarmiento kriterlerine
gore rediiksiyon kalitesi degerlendirildi.

BULGULAR: DRK ile AS’ye basvuran hastalarin 28’i kadin, 19’u erkek, 13’i ¢ocuk (<12 yil) idi. Hastalarin yas ortalamasi; deksmedetomidin grubun-
da (DG) 32.97+20.48, hematom blogu grubunda (HBG) 35.25%18.92 idi. iki grup arasinda yas ortalamasi agisindan anlamli fark yoktu (t=-0.448,
p=0.65). Rediiksiyon sirasindaki hasta uyumuna iliskin doktor memnuniyetinin degerlendirildigi LMO sonuglarinda iki grup arasinda anlamli fark
bulunmadi (x>=2.296, p=0.512). Yontem Sncesi VAS degerleri agisindan da iki grup arasinda anlamli fark yoktu (t=-0.148, p=0.883). Yontem son-
rasi 10. dakikadaki VAS degerleri ise DG'de, HBG'ye gore anlamli derecede dusiiktu (t=-2.773, p=0.009). Bununla birlikte, Sarmiento kriterlerine
gore degerlendirilen rediiksiyon kalitesinde iki grup arasinda anlamli fark yoktu (x2=0.64, p=0.89). Her iki gruptaki hastalarin higbirinde uygulanan
yonteme bagli yan etki goriilmedi.

SONUC: Deksmedetomidin AS'de DRK redtuksiyonu éncesinde hizli ve etkili agri yonetimi ve hasta memnuniyeti agisindan HB'ye Ustun, etkili bir
yontemdir. Sistemik yan etkilerinin az olmasi nedeniyle de, prosediirel sedasyon ve analjezi (PSA) gerektiren kirik rediiksiyonlarinda AS'de rutin
olarak kullanilabilecek alternatif bir PSA yontemi olabilir.

Anahtar sozciikler: Acil servis; distal radius kirigi; deksmedetomidin; hematom blogu.
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