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Introduction: There are many different anesthesia options to reduce pain in reduction of Colles’fracture. The most 

convenient anesthesia option is a hematoma block but this procedure is not a good anesthesia because patients still 

experience moderate pain during reduction. From current observational studies show that hematoma block added 

through intravenous sedation can reduce pain in patients. 

Objective: To compare the effectiveness of the hematoma block with intravenous (IV) diazepam versus hematoma 

block alone in relieving pain of the closed reduction of Colles’ fracture in adult patients. 

Materials and Methods: Closed Colles’ fracture patients who visited emergency department, Khon Kaen hospital 

during December 2016-December 2017 and were performed close reduction were enrolled to the study and were 

randomly assigned to hematoma block combined with intravenous diazepam group and hematoma block group. 

Visual analog scale (VAS) before and during the procedure were evaluated in both groups. The primary outcome 

was the mean difference of visual analog scale. 

Results: A total of 22 patients were enrolled in the study, 11 patients received hematoma block with IV diazepam 

and 11 received hematoma block alone. The average VAS scale during reduction was 3.09 for the hematoma block 

with IV diazepam group and 2.82 for the hematoma block alone group, with a mean difference of 0.27(-1.25-0.71) 

(p=0.28). No complications were experienced in both trial groups. 

Conclusion: The effectiveness of hematoma block alone is not difference to hematoma block with IV diazepam to 

reduce pain during closed reduction in closed Colles’ fracture. 
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Introduction 
The distal radius fracture is the most 

common fracture condition, the incidence is 17.5% 

of all fractures
(1)

. Most of them are classified as 

being extra-articular type, 57-66%
(1)

. The main 

treatment of this fracture is closed reduction which 

cause pain during procedure and make patients 

uncomfortable. Therefore, this procedure requires 

an adequate pain control. In general, the methods 

that use to control pain are hematoma block, 

general anesthesia, intravenous regional anesthesia, 

intravenous sedation. Hematoma block is the 

common method which is effective to relieve pain 

and and has advantages that can be performed at 

bedside
(2-4)

. However, using only hematoma block, 

patients will still have pain during           

reduction
(2-6,10,11)

. 

Currently, conscious sedation is used for 

various medical procedures. This procedure allows 

the patient to relax while is still communicable. 

Furthermore, the reflex remains to be uninhibited. 

Conscious sedation can  be  performed  by  intrave- 
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nous injection of sedative drugs
 

such as 

benzodiazepine
(9)

. Benzodiazepine acts at the 

GABA receptor, resulting in patients’ relaxation 

and pain reduction
(7,8)

. However, we found that 

conscious sedation alone in fracture reduction was 

poor for pain reduction
(2,11)

. 

There was a prospective study of  the use 

of hematoma block in combination with conscious 

sedation by using benzodiazepine during closed 

reduction of distal radius fracture  reported a 

significant reduction of pain when compared to 

hematoma block
(10)

. Nevertheless, to our 

knowledge, there was no randomized control trial 

that compared this two methods for pain reduction 

in closed reduction of Colles’ fracture.  

The objective of the study is to evaluate 

pain reduction of hematoma block combined with 

IV Diazepam compared to hematoma block alone, 

in the reduction of closed Colles’ fracture. 

 

Objectives of the project 

To evaluate pain reduction of hematoma 

block combined with IV Diazepam compared to 

hematoma block alone in reduction of closed 

Colles’ fracture. 
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Materials and Methods 

Study design 

Randomized controlled trial. 

 

Target population 

The patients with Colles’ fracture group 

who have been treated with closed reduction and 

short arm cast aged 18-65 years who visited Khon 

Kaen Hospital. 

 

Study Population 

 The patients with Colles’ fracture group 

who have been treated with closed reduction and 

short arm cast aged 18-65 years who visited Khon 

Kaen Hospital. 

 

Inclusion Criteria 

1. Age 18-65 years 

2. Closed Colles’ fracture  

3. Plan of definitive treatment with closed 

reduction 

4. The fracture period of within 2 weeks 

after injury 

5. Full consciousness (Glasgow coma 

score 15) 

6. Good physical strength (American 

Society of Anesthesiologists Classification (ASA 

Class1,2)) 

 

Exclusion Criteria 
1. Have had an allergic reaction to 

diazepam and anesthetic agents  

2. Pregnancy 

3. Multiple injuries 

4. Compartmental syndrome 

5. Pathological conditions in the brain and 

mental 

6. Received pain relief medication before 

reduction 

7. The abnormality in sensation. 

8. Contraindications to benzodiazepine 

include acute narrow-angle glaucoma, myasthenia 

gravis, severe respiratory impairment, liver 

dysfunction (severe hepatic impairment) or having 

the same drug, interacting with diazepam  

 

Sample Size Calculation 
Based on the study of a pilot study of 

patients in the experimental group and the control 

group 4 case 

Determine the value α = 0.05, β = 0.1 

Mean treatment = 1 Mean control = 3.5  

SD t = 0.8 SD c = 2.8 ratio = 1 

Study in 11 patients in each group 

A total of 22 participants 

 

Methods 

 Patients with Colles’ fracture who visited 

at Khon Kaen Hospital were enrolled and assessed 

for the eligibility criteria. Then, they were 

randomly assigned into into two groups, the 

hematoma block alone and the hematoma block 

with IV diazepam group. In both groups, the 

physician performed hematoma block using 5 ml of 

2% lidocaine injecting into the fracture site before 

closed reduction. In addition to hematoma block, 

the 10 mg of diazepam was slowly injected 

intravenously in combined hematoma block and 

sedation group during the procedure vital signs 

including blood pressure, pulse oximetry, heart 

rate, respiratory rate was monitored every 5 

minutes. The closed reduction was performed by 

the well-trained orthopedic resident or staff on 

duty.  

 Visual analog scale (VAS) was used to 

assess and record before and during closed 

reduction.   

The adverse reactions were observed after 

injection for 30 minutes. The abnormal symptoms 

and signs were as follows, 

Cardiovascular system: hypotension 

Central nervous system: amnesia, ataxia, 

confusion, depression, drowsiness, dysarthria, 

fatigue, headache, slurred speech, vertigo  

  Dermatologic system: skin rash  

  Gastrointestinal system: altered salivation 

(dry mouth or hypersalivation), constipation, 

diarrhea 

  Genitourinary system: urinary 

incontinence, urinary retention 

  Neuromuscular & skeletal system: tremor, 

weakness 

  Ophthalmic system: blurred vision, 

diplopia 

  Respiratory system: apnea, asthma, 

bradypnea 

 

Data Collection 

Outcome measurement 

The physicians will evaluate the data 

recording of visual analog scale before reduction, 

during closed reduction. 

The primary outcome: The mean 

difference of visual analog scale before closed 

reduction and during closed reduction in two 

groups.  

  

Statistical Analysis 

Baseline characteristics: percentage will 

be used for summarizing categorical data and mean 

with standard deviation will be used for continuous 

data. 

Continuous data were analyzed by t-test or 

Mann-Whitney U-test as appropriate. 

Categorical data were analyzed by Chi 

square test.  

The primary outcome was analyzed by t-

test. 

The statistical significance was 

determined by P-value < 0.05. 
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Data analysis based on Intention to treat 

analysis. 

The data was analyzed by using the 

STATA program. 

 

Results 
A total of 22 patients were included in the 

study. Eleven patients received hematoma block 

alone while 11 patients received hematoma block 

combined with IV diazepam. 

The baseline characteristics of patients 

were not significantly different (Table1). Mean age 

of patients in hematoma block group was 51.72 

years and hematoma block combined with IV 

diazepam was 55.54 years. The mean time from 

performed hematoma block to start closed 

reduction was 5 minutes in both groups. The 

reduction procedure in 2 groups was performed by 

the same group of physicians throughout this study. 

 

 

  

Table 1 Baseline characteristics of patients. 

 

Characteristics HB only  group(11) HB+IV diazepam group(11) 

Gender (F/M) 10/1 8/3 

Age (y) 51.72 55.54 

BMI 24.32 23.98 

Time from injury to reduction (min) 175 190 

Time from hematoma block to closed reduction (min) 5 5.09 

Operators 

- Staff 

- Resident 

- Intern 

 

3 

5 

3 

 

5 

3 

3 

 

 

Table 2 The VAS before and during the treatment.    

 

 HB only HB+IV diazepam Mean difference(SD) P-value 

Pain score Before reduction 4.82 4.55 0.21(-1.11-1.66) 0.65 

Pain score during reduction 2.82 3.09 0.27(-1.25-0.71) 0.28 

 

 

VAS before reduction and during 

reduction into two groups was not significantly 

different with a mean difference of 0.27 (-1.25-

0.71), 0.21 (-1.11-1.66), respectively. 

 

Discussion 
In this randomized clinical trial evaluated 

the effect of hematoma block alone compared to 

hematoma block with intravenous diazepam to 

reduce pain during closed reduction of Colles’ 

fracture, the mean difference of VAS in before and 

during the procedures had no significant difference.  

 The previous prospective trial comparing 

methods to relieve pain during closed reduction 

reported that pain was greater in patients who 

received hematoma block alone than patients who 

received hematoma block combined with IV 

sedative drug (VAS 0.9 vs 3.7) of which results 

was different from our study. However, this study 

was a randomized clinical control trial which 

minimized the limitations of selection bias and 

other confounders. 

 In our study, VAS during closed 

reduction in the hematoma block alone group was 

2.82/10 which was mild severity of pain. Therefore, 

this group of patients may not necessitate additive 

sedative drugs that would inevitably increase the 

risks of side effects such as cardiovascular 

compromised, retrograde amnesia, respiratory 

depression
(21)

. For the hematoma block with 

intravenous diazepam group, even though there 

were some side effects of sedative drugs reported in 

previous studies, none of our patients had 

experience of these events. 

There were some study limitations needed 

to be considered in our study. First, this study had a 

small sample size which may decrease statistical 

power and unable to detect an effect of the 

intervention. Second, the lack of information about 

degree of fracture’s displacement and radiographic 

parameter in pre- and post-reduction that may 

effect to the results. Third, this was a single-center 

study and the different experience of the operators 

might affect the result generalizability. 

  

Conclusion 
The results of the technique using 

hematoma block alone had no statistical difference  

in controlling pain during closed reduction of 

Colles’ fracture compared to the technique that 

combined  hematoma block and  intravenous 

diazepam.  
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การฉีดยาชาในบริเวณรอยหักของกระดูกร่วมกบัการฉีดยาไดอาซีแพมทางหลอดเลอืดด าเทยีบกบัการฉีดยาชาในบริเวณรอยหัก
ของกระดูกเพยีงอย่างเดยีวเพือ่ระงับความเจบ็ปวดระหว่างท าการดงึกระดูกเข้าทีใ่นผู้ป่วยกระดูกแขนส่วนปลายหัก 

 
อรุณ วรนุช, พบ, ธนากร ภญิโญ, พบ, ธนนิตย์ สังคมก าแหง, พบ 

 
บทน า: การรักษาภาวะกระดูกแขนส่วนปลายหกัชนิดคอลลีส์ (Colles’ fracture) ส่วนใหญ่รักษาโดยการท าการดึงกระดูกเขา้ท่ี
ร่วมกบัการใส่เฝือก ซ่ึงขณะท าการดึงกระดูกท่ีหกัจะท าใหมี้อาการเจ็บปวดได ้ ดงันั้นการดึงกระดูกใหเ้ขา้ท่ีจ าเป็นจะตอ้งมีการ
ควบคุมอาการเจ็บปวดท่ีเหมาะสม 
วธีิการควบคุมการปวดท่ีสะดวกท่ีสุดคือการฉีดยาชาเขา้ในรอยหกัแต่ผูป่้วยจะยงัมีอาการปวดค่อนขา้งมาก มีบางการศึกษาศึกษา
เก่ียวกบัการฉีดยากลุ่มไดอะซีแพมเพ่ิมเติมเพ่ือช่วยลดอาการปวด 
วตัถุประสงค์: ศึกษาระดบัความเจ็บปวดเปรียบเทียบกนัระหวา่การฉีดยา intravenous diazepam ร่วมกบัการฉีดยาชา hematoma 
block เปรียบเทียบกบัการฉีดยาชา hematoma block เพียงอยา่งเดียวในผูป่้วยกระดูกปลายแขนหกั โดยวดัระดบัความเจบ็ปวด 
(pain score) ระหวา่งการclosed reduction 
วสัดุและวธีิการ: การทดลองแบบสุ่มควบคุมผูป่้วยท่ีเป็นผูใ้หญ่ทุกคนมีอายรุะหวา่ง 18 ถึง 65 ปี ท่ีมีกระดูกปลายขอ้มือหกั 
(Colles’ fracture) ในแผนกอุบติัเหตุและฉุกเฉินของโรงพยาบาลขอนแก่น รวมตั้งแต่เดือน ธนัวาคม 2559 ถึง ธนัวาคม 2560 
ผูป่้วยท่ีมีขอ้หา้มจะไดรั้บการยกเวน้ ผูป่้วยถูกสุ่มเป็นสองกลุ่ม วดัระดบัการรับรู้อาการปวด (คะแนน VAS) ก่อนและระหวา่งดึง
กระดูกใหเ้ขา้ท่ีและติดตามภาวะแทรกซอ้น 
ผลการศึกษา: ผูป่้วย 22 คน (หญิง 18 คนและชาย 4 คน) การวดัความเจ็บปวดทั้งก่อนการดึงกระดูกใหเ้ขา้ท่ีและระหวา่งการดึง
กระดูกใหเ้ขา้ท่ีในสองกลุ่มคือ ผูป่้วยท่ีไดรั้บการฉีดยาชาในบริเวณรอยหกัของกระดูกร่วมกบัการฉีดยาไดอาซีแพมทางหลอด
เลือดด า (Hematoma block combined with intravenous Diazepam) และผูป่้วยท่ีไดรั้บการฉีดยาชาในบริเวณรอยหกัของกระดูก
เพียงอยา่งเดียว (hematoma block only) พบวา่ความปวดทั้งก่อนการดึงกระดูกใหเ้ขา้ท่ีและขณะดึงกระดูกใหเ้ขา้ท่ีในทั้งสองกลุ่ม
ไม่มีความแตกต่างอยา่งมีนยัส าคญัทางสถิติ Mean difference 0.27 (-1.25-0.71), 0.21(-1.11-1.66) ตามล าดบั 
สรุป: การควบคุมความความเจ็บปวดจากการดึงกระดูกแขนส่วนปลายหกัชนิดคอลลีส์ (Colles’  fracture) ใหเ้ขา้ท่ีดว้ยการฉีดยา
ชาอยา่งเดียว (hematoma block only) มีความปลอดภยัเพียงพอส าหรับการดึงกระดูกใหเ้ขา้ท่ี เน่ืองจากมีความเจ็บปวดเพียง 
2.82/10 ซ่ึงถือไดว้า่เป็นความเจบ็ปวดระดบัอ่อน (mild pain) 

 
 

 

 


