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  ABSTRACT 
 
Background: Femoral shaft fracture is a common problem in emergency departments. The aim of this study is 
comparing femoral nerve block (FNB) method with morphine administration for analgesia in patients with 
femoral shaft fractures. 
Method: This randomized clinical trial was conducted in the emergency department of Imam Hossein Hospital 
in the year 2012 and in the patients with femoral shaft fractures and aged greater than 6 years. Patients were 
divided into two treatment groups: FNB and morphine groups. In FBN patients, femoral nerve block using 
4mg/kg of 1% Lidocaine and 0.1mg/kg morphine administration were performed by an emergency medicine 
resident. Pain scores were evaluated using Visual Analog Scale (VAS) method before administration, 5 minutes, 
and 1, 2 and 3 hours after administration. The data was analyzed using SPSS Ver. 20. Multivariate analysis, T-
test, and chi-square were used for comparison of the variables and the level of statistical significance was 
considered to be p <0.05. 
Results: There were 59 patients in each group. The mean and standard deviation of age of the patients were 
35.2±17.8 years. The onset of the methods was significantly shorter in the FNB group comparing the morphine 
group (2.2±6.6 vs. 4.1±1.1 min) (p<0.01). Pain scores in treatment intervals were significantly lower in the FNB 
group than the morphine group. The lowest pain score was observed for the interval of 1 hour in the FNB group 
(5.6±0.9 min). Age, gender, social habits and underlying diseases had no significant impact on the efficacy of 
the methods. 
Conclusion: The findings showed that FNB is a safe and efficacious method for pain management of femoral 
shaft fractures in emergency departments. 
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INTRODUCTION 
 

Femoral shaft fractures are a common problem in emergency departments that is associated with a lot of 
pain for patients. Relief of the severe pains due to femoral shaft fractures can provide the patients with comfort 
and mitigate their discomforts (1-5). FNB has been reported as an effective method for analgesia in the event of 
femoral shaft fractures both in pre-hospital stage and in emergency departments (6, 7). 

Since the use of systemic analgesic drugs may be limited due to unreliable neurological examination 
resulting from head injuries, adopting the methods with certain local effects is preferred to other analgesic 
agents such as opioids (20). Performing preoperative and postoperative peripheral nerve block in patients 
reduces the risks, complications associated with intraneural, and intrathecal administration. Peripheral nerve 
block reduces operating room time and hospital length of stay and patients can be discharged sooner (23). 

Electrical stimulation for locating the brachial plexus was recorded for the first time by Perthes in 1912. 
However, the acceptance of this technique to aid in performance of peripheral nerve block was not realized until 
the 1960s. Greenblatt and Denson demonstrated that motor nerves can be stimulated without eliciting pain and 
that the current required to stimulate the nerve depends on the distance between the needle and the target nerve. 
Peripheral nerve stimulation techniques have largely replaced paresthesia techniques for most major conduction 
blocks, especially in lower extremity blockades and had a high success rate (23). Nerve stimulators help to 
position needle in closer proximity to the nerve without a required contact with the nerve (paresthesia) and with 
less discomfort for the patient (23). 
Given the importance of pain relief in patients with femoral shaft fractures in the emergency departments and 
due to the lack of conducted studies in this regard in Iran, this study aimed to compare the efficacy of FNB 
technique and standard pain management in patients with femoral shaft fractures in Imam Hossein Hospital. 
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METHOD 
 

This randomized clinical trial was performed on the traumatic patients with femoral shaft fractures who 
were referred to trauma department, Imam Hossein Hospital. Inclusion criteria were femoral shaft fracture and 
age of greater than 6 years. All other patients with fracture in the same limb, multiple trauma, loss of 
consciousness, neurological and vascular disorders associated with trauma in the affected organ, and patients 
with unstable vital signs, allergies to local anesthetics, the patients who refused to be treated by the analgesic 
method and who had received analgesic medication pre-medically were excluded. 

The data of the patients included: demographic information, taking medications or narcotic drugs, 
associated underlying conditions, associated trauma, the used method of analgesia, onset of action, duration, the 
pain scores before and after conducting analgesic method and the complications due to the method, all which 
were recorded in the checklists. 

Patients with inclusion criteria were randomly divided into two groups, a group, which received 
intravenous morphine, and the other group that was treated using sonography-guided femoral nerve block. 
Analgesia in the first group was performed by intravenous administration of 0.1mg/kg morphine and in the 
second group nerve block was performed using 4 mg/kg of 1% Lidocaine, and then the affected limb was 
immobilized with a wire splint in both groups. FNB and morphine administration were performed by the 
resident researcher. Pain scores were measured using Visual Analog Scale (VAS) method before administration, 
5 minutes, and 1, 2 and 3 hours after administration by a second-year resident who was unaware of analgesia 
method. Letter of Consent for participation in the study was signed by all patients or their companions. 

SPSS Ver. 20 was used for data analysis. Description of the data was performed using mean, standard 
deviation, frequency and percentage. The multivariate test was used to compare the efficaciousness, and the 
level of statistical significance was considered to be p <0.05. 

 
RESULTS 

 
Totally, 117 patients were included in the study, of whom 93 patients (79.5%) were males and 24 patients 

(20.5%) were females. The mean and standard deviation of age of the patients were 35.2±17.8 years. The 
youngest patient was 10 years old and the oldest one was 87 years old; 25 patients (21.4%) were less than 20 
years old, 55 patients (47%) were between 20 and 40 years old, 24 patients (20.5%) between 40 and 60 years old 
and 13 patients (11.1%) were greater than 60 years old. Then, 58 patients were treated with morphine (the 
morphine group) and 59 patients received FNB treatment (the block group). The two groups were not 
significantly different in terms of age, and 97 patients (82.9%) had no disease, 1 patient (0.9%) suffered from 
diabetes mellitus, 4 patients (3.4%) had a history of underlying disease of HTN, 1 patient (0.9%) CRF, 8 
patients (6.8%) CAD, 1 patient (0.9%) COPO and 5 patients (4.3%) had more than one underlying disease. 
Totally, 50 patients (42.7%) did not have any kind of social practice, 48 patients (41%) were smokers, 5 patients 
(4.3%) had a history of drug use and 14 patients (12%) had more than one of such habits. 

Associated traumas in patients reported as follows: 1 case of assault (0.9%), 3 cases of (2.6%) contralateral 
fractures of toes (2.6%), 1 case of ipsilateral fractures of toes (0.9%), 1 case of contralateral fracture of fibula 
(0.9%), 1 case of contralateral metacarpal fracture (0.9%) and 1 case of ipsilateral metacarpal fracture (0.9%), 9 
cases of chest fractures (7.7%), 7 cases of ipsilateral distal radius fracture (6.6%), 2 cases of contralateral distal 
radius fracture (1.7%), 1 case of ipsilateral fractures of fingers (0.9%), 2 cases of contralateral fracture of fingers 
(1.7%) and 4 cases of more than one trauma (3.4%). The types of trauma were as follows: 1 case of assault 
(0.9%), 4 cases of motorcycle accidents (3.4%), 12 cases of falling down (10.3%), 21 cases of CCA (17.9%), 53 
cases of MCA (45.3%), 6 cases of MMA (5.1%), 7 cases of PCA (6%) and 2 cases of direct trauma (1.7%).  

No complication was observed among the patients in the block group and 1 patient in the morphine group 
suffered from nausea and vomiting. 

In the morphine group, the mean and standard deviation of pain scores was 10 minutes for the time before 
administration, 7.7±0.9 minutes for 5 minutes after administration, 6.9±0.8 minutes for 1 hour after 
administration, 8.8±1.3 minutes for 2 hours after administration and 9.8±0.4 minutes for 3 hours after 
administration. In the block group, the mean and standard deviation of pain scores was 5 minutes for the time 
before administration, 7±1.1 minutes for 5 minutes after administration, 5.6±0.9 minutes for 1 hour after 
administration, 6.4±1.1 minutes for 2 hours after administration and 8.9±1.2 minutes for 3 hours after 
administration. 

The mean and standard deviation of onset of analgesia in the morphine group was 4.1±1.1 minutes and in the 
block group it was 2.2±0.6 minutes. Onset of analgesia in the block group was significantly shorter than that of the 
morphine group (p< 0.001). To test the efficaciousness of different treatments at different time intervals, repeated 
measures analysis of variance was performed. Descriptive results showed that the mean of the scores decreased 
until 1 hour after administration and then it slightly increased. Multivariable analysis showed that there was a 
significant difference between the mean of the scores of two groups (P <0.001); also there was a significant 
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difference between the mean of the scores at different time intervals (P <0.001). The lowest mean of the scores was 
related to 1 hour after administration and equal to 6.28, while the highest mean of the scores was 10 and before 
treatment. 

 

 
Figure 1: Changes in visual analog scores of the study  groups over time. 

 
The trend of changes was similar in both treatment groups (decreasing and then increasing), however the 

scores in the block group was significantly lower than that of the morphine group. (Figure 1). The mean and 
standard deviation of scores were 7.593±0.082, for the block group and 8.690±0.083 for the morphine group, 
respectively. No significant correlation was observed between pain scores at different time intervals related to 
underlying disease and social habits. 

 
DISCUSSION 

 
In this study, sonography-guided femoral nerve block technique was compared with standard pain 

management in patients with femoral shaft fractures who were referred to emergency department, Imam Hossein 
Hospital. The findings showed that femoral nerve block is an appropriate and efficient method for pain relief of 
femoral shaft fractures in the emergency department. Patients who underwent FNB experienced earlier onset of 
analgesia. 

Femoral shaft fractures in patients are associated with severe pain, and if pain is not relieved in time, it will 
lead to discomfort and anxiety in patients. Pain management of such patients in emergency departments is one 
of the major goals of the treatment teams. FNB is one of the methods used for pain management used in 
emergency departments (17). By review of literature, we found several studies conducted for the use of this 
method. In the present study, FNB was performed using 4 mg/kg of 1% Lidocaine. In another study, 10 ml of 
1% Lignocaine and 1:200000 Adrenaline (archmed), and yet in another previous study 20 ml of 0.5% 
Bupivacaine (12), and in another one 1% Lidocaine and 1:180000 Adrenaline (16) have been used, and 
analgesia was achieved in all cases. Review of literature also shows the use of 4.5mg/kg of Lignocaine (1-
1.5%), or 7mg/kg of Mepivacaine (1-2%) or 2-3 mg/kg of Bupivacaine (0.25-0.37%) for FNB (11).  

Choosing each of these anesthetic drugs is dependent on the patient and duration of anesthesia. For 2-4 
hour blocks, Lignocaine and Mepivacaine may be used (19). Bupivacaine's effect lasts for 6 to 8 hours, and 
adding 5 mg/ml of Adrenaline increase the duration. In this study, pain scores were evaluated using Visual 
Analog Scale (VAS) method (scores from 0 to 10; from no pain to severe pain). The onset time in the FNB 
group was significantly shorter than that in the morphine group (2.2±0.6 to 4.1±1.1 min) (p <0.01). 

The results showed the maximum reduction in pain scores occurred 1 hour after administration; and for the 
time intervals after 1 hour (i.e. 2 hours), pain scores had increased. Pain scores at 1 hour interval were 
significantly lower in the block group than the control group (5.6±0.9 vs. 6.9±0.8 min) (p <0.05). In similar 
studies, FNB had provided more pain relief than morphine administration (11) and 15 minutes after nerve block, 
the pain was significantly lower than morphine administration and analgesia lasted for 2 hours in the block 
group. The results of the current study indicate that FNB has caused more pain relief vs. injection of narcotic 
drugs and provide more comfort for patients. In Salvatore's study (2) in which FNB was performed using with 
15 ml of 1.5% Lidocaine, the median pain score of 0.5 (0-1) was significantly lower than the same score in the 
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Fentanyl group during positioning (13) (p <0.001). In addition, the average duration of spinal anesthesia in the 
block group was 3±1.1 minutes (p <0.01). The results of the study concerning advantage of FNB for analgesia 
in fractures of the femoral shaft are consistent with the results of our study. In another study, the patients of the 
FNB group achieved the lowest pain score in shorter time (2.8 hours), compared to the control group (5.8 
hours). Furthermore, the block group received significantly less morphine per hour than the control group (0.49 
mg vs. 1.17 mg) (5). In another previous study where FNB was used, a significant difference was observed in 
pain relief at 15-minute (4.8 vs. 6.4) and 2-hour (3.7 vs. 5.9) intervals compared to the control group (p <0.05). 
In addition, a significant reduction in the need for administration of narcotic drugs was observed in the block 
group compared to the control group (p <0.05). This study's results regarding the efficaciousness of FNB 
technique in analgesia are similar to the present study. Statistical analysis to determine the efficacy of FNB vs. 
morphine administration based on gender, age, underlying conditions and social habits indicated that the 
performance of the methods in the two groups were not significantly different in terms of gender, age, 
underlying conditions and habits, and these results are consistent with previous findings (1). 
In the present study, no complication was observed in the FNB group and in the morphine group, only one 
patient suffered from nausea and vomiting. Complications of FNB include: nerve damage, intravenous injection, 
hematoma, infection, systemic toxicity, muscle damage, allergy and overdose (1). By review of literature, we 
found no instance of complications due to FNB in emergency departments. Possible side effects are generally 
caused by poor technique, thus FNB nerve block should be performed by an experienced physician. 
 
Limitations 

The current study had some limitations, and most importantly was the sample size. Statistical population 
in this study was a small community and included the emergency department of a teaching hospital in Tehran. 
Multicentric retrospective and prospective studies are required for more comprehensive conclusion regarding 
the application of FNB. 
 
Conclusion 

This study compared the efficacy of FNB and standard pain management methods in patients with 
femoral shaft fractures in the emergency department of Imam Hossein Hospital. The results of this study showed 
that FNB method provided quicker analgesia than the standard method of morphine administration. In addition, 
FNB procedure did not cause any type of complication in patients; thus, FNB can be used as an efficient, safe 
and beneficial technique for pain relief caused by femoral shaft fractures in emergency departments. Further 
studies are required to generalize these results. 
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