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Background  
Femoral shaft fractures are a common cause of pediatric orthopedic hospitalization. In 
children aged 6 months to 5 years, treatment typically involves fracture reduction and 
hip spica casting. The use of hematoma blocks for perioperative pain management has 
shown efficacy in other settings but has not been evaluated in pediatric femoral shaft 
fractures treated with spica casting. 

Methods  
A retrospective cohort study was conducted at a single institution as a pilot study to 
determine the feasibility of a larger multicenter randomized control trial. The study 
included 35 pediatric patients with femoral shaft fractures treated with hip spica casting 
from 2018 to 2020. Patients were divided into two groups based on whether they received 
an intraoperative hematoma block (n=20) or not (n=15). The primary outcome was 
24-hour perioperative opioid consumption measured in morphine milligram equivalents 
(MME). Secondary outcomes included operative time, complications, and fracture 
healing. 

Results  
Patient demographics were similar between groups. The hematoma block group had 
lower total 24-hour MME use (2.51 vs 2.71), although not statistically significant (P=.76). 
Weight-based opioid use was the same in both groups (0.18 MME/kg; P=1.0). Mean 
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operative time was significantly longer in the hematoma block group (31.9 vs 26.1 
minutes; P=.046). 

Conclusions  
Intraoperative hematoma blocks in pediatric femur fractures treated with spica casting 
were not associated with a statistically significant reduction in perioperative opioid 
consumption. Although safe, they added a small but statistically significant increase in 
operative time. A post-hoc analysis power analysis indicated 300 patients would need to 
be included to detect a statistically significant difference in opioid consumption, 
suggesting a larger multi-center randomized control trial would be beneficial in 
validating the use of hematoma blocks with spica casting. 

INTRODUCTION 

Femoral shaft fractures are among the most common pe
diatric orthopedic injuries and represent a leading cause of 
hospitalization for orthopedic trauma in children. The an
nual incidence of femoral shaft fractures in children has 
been estimated at 19 per 100,000 (Hinton et al. 1999). Stan
dard treatment for these fractures in patients aged six 
months to five years involves fracture reduction followed by 
immobilization with a hip spica cast (Wright 2000). Early 
application of hip spica casting has been associated with 
shorter hospital stays and a lower risk of malunion com
pared to prolonged traction (Rasool, Govender, and Naidoo 
1989). 

Pain management in pediatric femoral shaft fractures is 
commonly achieved through a multimodal approach, with 
both oral and intravenous (IV) opioids frequently utilized. 
However, opioid use carries significant immediate and 
long-term risks, including respiratory depression, depen
dence, and potential neurodevelopmental consequences 
(Jones et al. 2021). Orthopedic surgeons account for one 
of the highest rates of opioid prescriptions across all age 
groups, with some studies suggesting orthopedic providers 
contributing to approximately 8% of all opioid prescrip
tions in the United States (Hudgins et al. 2019; Volkow et 
al. 2011). Current clinical guidelines advocate for a mul
timodal pain management strategy to reduce opioid con
sumption while ensuring adequate analgesia (Chou, Gor
don, de Leon-Casasola, et al. 2016). This is particularly 
important, as the age of initial medical opioid use has been 
linked to an increased risk of future misuse and abuse 
(Miech et al. 2015). 

Prior studies have demonstrated that femoral nerve 
blockade in children with femoral shaft fractures results in 
significant pain reduction (Ronchi et al. 1989). Although 
effective, regional nerve blockade carries risks, including 
potential nerve injury, local anesthetic systemic toxicity, 
and technical challenges in pediatric patients. Hematoma 
blocks, involving the direct application of local anesthetics 
to the fracture site, have shown promise as an adjunctive 
technique for pain management. One study by Herrera et 
al in 2004 looked at their use in elastic nailing of pediatric 
femoral shaft fractures and demonstrated an increase in 
time to use of initial narcotic dose after surgery, with min
imal to no adverse effects. This study also demonstrated a 
trend in decreased total narcotic usage, however this dif
ference was found to be statistically insignificant with a 

small cohort size (Herrera, Wall, and Foad 2004). Another 
study recently published by Yue et al in 2023 looking at 
the use of hematoma blocks in adult femoral shaft fractures 
treated with intramedullary nailing demonstrated a reduc
tion in both pain scores and perioperative opioid consump
tion (Yue et al. 2023). The AAOS 2020 Clinical Practice 
Guidelines for Treatment of Pediatric Diaphyseal Femur 
Fractures gives a two-star limited recommendation for use 
of regional pain management based off some of these stud
ies (American Academy of Orthopaedic Surgeons 2020). 
However, to our knowledge, no specific study has examined 
the use of hematoma blocks in pediatric femoral shaft frac
tures treated with spica casting. 

This study aims to evaluate the effectiveness of 
hematoma blocks in controlling pain and reducing opioid 
consumption in pediatric patients with femoral shaft frac
tures treated with hip spica casts. Our study also aims to 
serve as a pilot study to help determine the feasibility of 
a multi-center randomized control trial examining the ef
ficacy of hematoma blocks in spica casting with a larger 
cohort and higher level of evidence. Our primary outcome 
measure is the 24-hour perioperative opioid consumption. 
Secondary outcomes included perioperative complications, 
operative timing and fracture healing. 

METHODS 

We conducted a retrospective cohort study including pedi
atric patients treated for femoral shaft fractures with hip 
spica casting between 2018 and 2020 by three different fel
lowship trained pediatric orthopedic surgeons at the insti
tution. Patients either received a hematoma block intra-
operatively or not based on provider preference and were 
retrospectively divided into two groups: those who received 
a hematoma block in the operating room (OR) (n=20) and 
those who did not (n=15). Hematoma blocks were admin
istered using local anesthetic injection at the fracture site 
before cast application. A 10mL volume of 0.2% ropivacaine 
was injected into the fracture hematoma using a lateral 
based approach under fluoroscopic guidance (Fig 1). 

24-hour perioperative narcotic pain medication admin
istration was recorded in three phases of care across all 
groups: intra-operative, post-operative in the PACU, and 
post-operative on the floor. Narcotic pain medications used 
included IV fentanyl, oral solution oxycodone and oral so
lution hydrocodone-acetaminophen. All patients under
went general anesthesia for the procedure with IV sedation. 
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Fig. 1. Intra-operative fluoroscopic guided femoral     
shaft hematoma block    

All patients had oral solution ibuprofen administered in the 
immediate post-operative period as a first line agent for 
multi-modal pain control. There was no standardized pro
tocol for perioperative pain medication management with 
the decision to administer medications based on subjective 
pain assessments intra-op and post-op left to the discretion 
of the anesthesiologist and nursing staff. 

Age, sex, laterality, fracture pattern, time in OR, length 
of stay, fracture union rates, complications and morphine 
equivalent doses were recorded for all patients in this study. 
The primary outcome measure was opioid consumption 
over a 24-hour perioperative period, quantified in morphine 
milligram equivalents (MME). Statistical analysis was per
formed using the Mann-Whitney U test to compare differ
ences in 24-hour MME usage between the two groups and 
t-test and chi-squared test to analyze differences in patient 
demographics. Statistical significance was set at p<0.05. 
Ethical approval for the study was obtained from the insti
tutional review board, and informed consent was secured 
from the guardians of all participants. 

RESULTS 

A total of 35 pediatric patients were included in the study, 
divided into two groups: 20 in the hematoma block group 
and 15 in the non-hematoma block group. The demograph
ics of the cohort are described in Table 1 with no statis
tically significant differences when looking at age and sex 
(Table 1). 

The hematoma block group had an average procedure 
time that was 5.77 minutes longer (31.9 vs 26.13 minutes, 
p = 0.046) than the non-hematoma block group. The 
hematoma block group had an average length of stay, based 
on discharge on post op day zero (POD0) or post op day one 
(POD1), that was 0.18 days shorter but not statistically sig
nificant (0.35 vs. 0.53, p = 0.296). Perioperative opioid con

sumption over 24 hours was lower in the hematoma block 
group, though this difference was small and not statistically 
significant (2.51 vs 2.71, p = 0.76). When couched in terms 
of weight-based dosing, there was no difference in 24-hour 
MME usage between the two groups (0.18 vs 0.18, p = 1.0) 
(Table 2). 

All patients demonstrated radiographic union by three 
months. One patient in the hematoma block group required 
return to the operating room for open reduction and inter
nal fixation after a loss of reduction in the spica cast at the 
2-week follow-up. 

DISCUSSION 

Previous studies have demonstrated improvements in pain 
control using intra-operative hematoma blocks in pediatric 
femur fractures treated with elastic nail fixation. The AAOS 
2020 guidelines provide a “limited” recommendation for 
their use in perioperative pain management. The study in 
2004 by Hererra et al. referenced in the AAOS guidelines 
found a statistically significant increase in time to first nar
cotic administration in their hematoma block group, how
ever while there was a trend toward lower MME usage, this 
was not found to be statistically significant, with the study 
limited by its small sample size (Herrera, Wall, and Foad 
2004). To our knowledge, this is the first study specifically 
evaluating the use of hematoma blocks in pediatric patients 
with diaphyseal femur fractures treated with spica casting. 

Our findings suggest that the use of an intra-operative 
hematoma block can reduce post-operative opioid con
sumption for pediatric femur fractures treated with spica 
casting. However the trend toward lower MME usage in the 
hematoma block group was not statistically significant, and 
no difference was observed when accounting for weight-
based dosing. 

There were no complications associated with the 
hematoma block. However, the procedure time was signif
icantly longer in the hematoma block group, with an av
erage increase of 5.77 minutes. While this increase may 
not have clinical significance, it is important to minimize 
operating room time and anesthesia exposure, which are 
key considerations in patient care. Interestingly, in similar 
studies by Hererra et al. and Yue et al., procedure times 
in the hematoma block groups were 28 and 1.2 minutes 
shorter, respectively (Herrera, Wall, and Foad 2004; Yue et 
al. 2023). They postulated that the difference in procedure 
time was most likely due to the procedures being performed 
by different surgeons between study groups, which likely 
played a role in this study as well. 

Several limitations affected our study. The small sample 
size of 35 patients limits the generalizability of our find
ings. A post-hoc power analysis indicated that a sample size 
of 300 patients would be required to detect a statistically 
significant difference in MME usage. Notably, the lack of 
a standardized post-operative pain management protocol 
posed a challenge. Patients received various narcotic med
ications, and assessing pain in pediatric patients is inher
ently difficult, with post-operative narcotic administration 
based on nursing discretion in the PACU and on the floor. 
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Table 1. Patient Demographics   

Hematoma Block Non-Hematoma Block Difference (p-value) 

Total Patients 20 15 

Average Age 2.34 2.08 0.26 (0.401) 

Sex (% male) 75% (15/20) 67% (10/15) 8 (0.871) 

Fracture Pattern: 
Midshaft Transverse 
Midshaft Oblique 
Midshaft Spiral 
Subtrochanteric 

4 
5 
11 
0 

0 
2 
12 
1 

Table 2. Measured Outcomes   

Hematoma Block Non-Hematoma Block Difference (p-value) 

Procedure Time 31.9 minutes 26.13 minutes 5.77 min (0.046) 

Average Length of Stay (POD0 or POD1) 0.35 days 0.53 days 0.18 days (0.296) 

24 Hour MME Opioid Use 2.51 MME 2.71 MME 0.20 MME (0.76) 

24 Hour MME Opioid Use/Kg 0.18 MME/kg 0.18 MME/kg 0.0 MME/kg (1.0) 

Given the trend in reducing post-operative opioid con
sumption, we believe our pilot study does validate the fea
sibility of a larger multi-center study. Future studies should 
aim for larger cohorts and a standardized post-operative 
pain management protocol to more accurately assess the 
efficacy of intra-operative hematoma blocks for pediatric 
diaphyseal femur fractures treated with spica casting. 
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