
This is an Open Access article distributed under the terms of the Creative Commons At-
tribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Copyright © 2014 Korean Society of Exercise Rehabilitation� http://www.e-jer.org pISSN 2288-176X
eISSN 2288-1778 

241

*Corresponding author: Yunjung Lee
Department of Computer Science and Statistics, Jeju National University,  
102 Jejudaehak-ro, Jeju 690-756, Korea 
Tel: +82-64-754-3597, Fax: +82-64-725-2579, E-mail: rheeyj@jejunu.ac.kr
Received: July 17, 2014 / Accepted: August 9, 2014

Effectiveness of intercostal nerve block for management 
of pain in rib fracture patients
Eun Gu Hwang1, Yunjung Lee2,*

1Department of Thoracic and Cardiovascular Surgery, Seoul Paik Hospital, Inje University, Seoul, Korea
2Department of Computer Science and Statistics, Jeju National University, Jeju, Korea

Controlling pain in patients with fractured ribs is essential for preventing 
secondary complications. Conventional medications that are adminis-
tered orally or by using injections are sufficient for the treatment of 
most patients. However, additional aggressive pain control measures 
are needed for patients whose pain cannot be controlled effectively as 
well as for those in whom complications or a transition to chronic pain 
needs to be prevented. In this study, we retrospectively analyzed the 
medical records of patients in our hospital to identify the efficacy and 
characteristics of intercostal nerve block (ICNB), as a pain control 

method for rib fractures. Although ICNB, compared to conventional 
methods, showed dramatic pain reduction immediately after the proce-
dure, the pain control effects decreased over time. These findings sug-
gest that the use of additional pain control methods (e.g. intravenous 
patient-controlled analgesia and/or a fentanyl patch) is recommended 
for patients in who the pain level increases as the ICNB efficacy de-
creases. 
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INTRODUCTION

Thoracic injuries have a number of causes including falls, traffic 
accidents, sports injuries, and physical assaults. The forms of tho-
racic injuries are diverse, and they include simple bruises and rib 
fractures as well as traumatic hemothorax or pneumothorax asso-
ciated with internal organ damage from rib fractures; in extreme 
cases, open thoracic trauma with exposure of the thoracic cavity 
occurs. Among these injuries, the most common forms leading to 
hospitalization are simple bruises or blunt trauma in the form of a 
rib fracture, with complaints of tenderness around the injured area 
and pain during exercising, coughing, and/or breathing. Depend-
ing on the chief complaints, the first doctor examining the patient 
conducts the physical examination and observes a simple chest ra-
diograph, nuclear scan, computed tomography, or thoracic ultra-
sonogram. In most cases, conservative treatment consisting of an 
analgesic, muscle relaxant, in the form of injection, or oral medi-
cation is administered; however, depending on the patient’s de-
gree of pain or the injury severity, hospitalization and more ag-

gressive pain control measures may be required. Thus, depending 
on the injury severity, differences in treatment methods, hospital-
ization, and/or treatment duration are determined. Most of the 
pain is eliminated after 2-3 days of conservative treatment in most 
common blunt trauma cases, and a prescription of 2-3 weeks of 
oral analgesics is enough after discharge. 

Pain control is essential for not only primary pain relief but also 
preventing secondary complications such as atelectasis or pneu-
monia as well as the transition to chronic pain. Accordingly, fur-
ther steps are now being taken from the conventional pain control 
medication and techniques by the introduction of more aggressive 
pain control measures such as the intercostal nerve block (ICNB) 
(Moore and Bridenbaugh, 1962; Wurnig et al., 2002), transcuta-
neous electrical nerve stimulation (TENS) (Oncel et al., 2002), 
and intravenous patient-controlled analgesia (IV PCA). Used early 
on, these aggressive measures increase patient satisfaction and pre-
vent secondary complications. The purpose of this study was to 
compare the use of ICNB, as an aggressive pain control measure, 
with conventional oral or injectable medications in terms of the 
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hospitalization length or medication administration duration 
along with pain relief degree in patients with thoracic injuries. 

MATERIALS AND METHODS

Subjects
In this study, among those patients who were admitted to our 

hospital between March 2008 and December 2012 with thoracic 
injuries, those with rib fractures were allocated to either the con-
ventional pain control group (control group) or conventional pain 
control plus ICNB group (experimental group), and their medical 
records were retrospectively analyzed. In this study, the index and 
methods needed for analysis were performed as indicated below 
by using a statistical method (chi-square test, SPSS 12.0) for anal-
ysis with the statistical significance level set at a P-value of less 
than 0.05. 

Measurement and data index 
Parameters such as sex, age, causes of rib fracture, most painful 

or tender area, number of patients in the control and experimental 
groups, presence of ICNB-related complications (pneumothorax 
or hemothorax), and need for chest tube insertion were investigated. 

At the time of the initial outpatient visit or emergency room 
admission, the patients were presented with the Visual Analog 
Scale (VAS), which scores the pain level from 0 to 10 points, and 
the pain level at the time was evaluated objectively (Fig. 1).

For the conventional pain control group (control group) and 
conventional pain control plus ICNB group (experimental group), 
the pain levels during hospitalization (immediately after medica-
tion or ICNB, 1 day later, and 7 days later) were evaluated by us-
ing the VAS, and their values were compared to the initial pain 
level. The length of hospitalization was compared between the 
control and experimental groups. 

RESULTS

Patients’ general characteristics
For the duration of this study, there were 54 patients (44 men, 

10 women) with an average age of 48.50 yr (23-83 yr). The causes 
of thoracic injury consisted of 24 falls, 17 traffic accidents, 11 phys-

ical assauls, and 2 other causes. The most painful or tender area 
was the left side in 28 and the right side in 26. 

Of the 54, 31 received the conventional medication treatment 
(control group) and 23 received the conventional medication treat-
ment along with ICNB (experimental group). There were no IC-
NB-related complications (pneumothorax or hemothorax). 

A total of 17 patients, 11 from the control group and 6 from 
the experimental group, required chest tube insertion due to rib 
fracture-related lung injuries resulting in traumatic hemothorax 
or pneumothorax (Table 1).

Results of treatments 
The average number of fractured ribs in patients from the con-

trol and experimental groups were 3.19 (1-7) and 4.91 (1-9), re-
spectively, a difference that was statistically significant (P=0.008). 
At the time of admission, the average pain scores for the control 
and experimental groups were 8.16 (2-10) and 9.43 (4-10), respec-
tively, but the difference was not statistically significant (P=0.200).

The average pain scores immediately after medication adminis-
tration (procedure) in the control and experimental groups were 
7.42 (2-10) and 5.39 (0-9), respectively, showing a statistically sig-
nificant reduction in pain in the experimental group (P=0.007).

The average pain scores 1 day after medication administration 
(procedure) in the control and experimental groups were 6.16 (2-
10) and 5.04 (1-10), respectively, but were not statistically differ-
ent (P=0.240); after 7 days, the pain scores in the control and ex-
perimental groups were 3.81 (1-8) and 3.65 (1-5), respectively, 
showing no statistically significant difference (P=0.944).

The average hospitalization lengths for the control and experi-
mental groups were 9.35 days (2-49 days) and 10.61 days (4-22 
days), respectively, but no statistically significant difference was 
observed (P=0.133) (Table 2, Fig. 2). 

Table 1. Patient’s general characteristics

Total (n= 54)

Sex Men 44; Women 10 
Age Mean 45.50 yr (23-83 yr)
Causes
 
 
 

Falls 24
Traffic accident 17
Physical assault 11
Other 2

Side Left 28; Right 26
Group Conventional (Control) 31 

Conventional + ICNB (Experimental) 23
Chest tube insertion Control 11

Experimental  6

ICNB, intercostal nerve block.Fig. 1. Visual Analog Scale.

No pain
Pain as bad  
as it can be
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DISCUSSION

In treating rib fractures among all thoracic injuries, optimal 
pain control is most important as it can not only relieve pain but 
also prevent complications in the respiratory system and related 
mortality. The efficacy of oral administration or injection of con-
ventional non-steroidal anti-inflammatory drugs or opioid class 
drugs may vary among patients, but oral medications can general-
ly be discontinued in 2-3 weeks. In this study, the pain reduction 
of the conventional medication were moderately efficient in both 
groups. However, more aggressive pain relief measures are being 
used after considering patient’s demand or advanced age as well as 
to prevent complications from underlying diseases. In this study, a 
statistically significant difference was observed in the number of 
fractured ribs between the control and experimental groups, while 
the pain levels at the time of admission did not show a statistical-
ly significant difference. These results indicated that the patients’ 
subjective pain levels were based on the number of fractures, there-
by reflecting the allocation into the experimental group by patient’s 
request. 

Worthley (1985) and Rauchwerger et al. (2013) stated that pain 
could be controlled by injecting anesthetics or steroids into the 
thoracic epidural space; it was reported to be effective for bilateral 
rib fractures. The technical methodology of ICNB was reported 
by Moore and Bridenbaugh (1962); it includes using medical im-
aging techniques to find the intercostal nerve targeted for block-
ing on the basis of the pain location, and then injecting a local an-
esthetic into the target area. The advantages of ICNB are as fol-
lows: relatively simple for use; no neurological complications due 
to nausea, vomiting, dizziness, or bleeding; and no complications 
from possible misjudgment observed in other measures such as 
thoracic epidural injection or IV PCA. The disadvantages include 
claims that it must be repeated every 6-8 h because its effects do 

not last long (Pederson et al., 1983) and the possibility of compli-
cations such as pneumothorax or hemothorax (Rauchwerger et al., 
2013). Although no complications were observed in this study, 
significant pain reduction was observed immediately after treat-
ment, a pattern of slowed pain reduction emerged 1 day after treat-
ment, which is thought to be due to depletion of the medication 
used in ICNB (Wurnig et al., 2002). In addition, the lack of sta-
tistically significant differences between the two groups in the 
pain levels at 7 days after treatment, pain levels at the time of dis-
charge, and the length of hospitalization leads us to believe that 
ICNB shows maximum efficacy immediately after treatment but 
then gradually diminishes (Fig. 2). Measures to address this effect 
are needed include the use of additional medication such as IV PCA, 
and/or a fentanyl patch. 

Other pain control measures include the intrapleural injection 
of a local anesthetic (Mann et al., 1992) or a paravertebral block, 
which is used primarily in unilateral rib fracture cases. In addi-
tion, although supporting medical evidence may be insufficient, 
pain control in patients with rib fractures by using acupuncture 
has also been reported (Ho et al., 2014). 

Evidence supporting the use of aggressive pain control for rib 
fracture pain includes not only the aforementioned prevention of 
potential complications but also the prevention of sustained dis-
ability that can develop from the pain not being controlled aggres-
sively enough early on, leading to chronic pain. According to the 
report by Gordy et al. (2014) stated that chronic pain developed 
in 28% of patients with rib fractures, and 40% of patients devel-
oped disabilities from chronic pain. 

The limitations of this study include the retrospective nature of 
the study, examination of ICNB only among several possible pain 
control measures, and no differentiation of the pain caused by the 
chest tube insertion. However, this study confirmed the efficacy 

Table 2. Results of treatment

Cont. (n= 31) Exp. (n= 23) P-value

No. rib fx 3.19 (1-7) 4.91 (1-9)    0.008
VAS score (initial) 8.16 (2-10) 9.43 (4-10)    0.200
Post-Tx 
   VAS score (immediately)

7.42 (2-10) 5.39 (0-9)    0.007

Post-Tx
   VAS score (1 d)

6.16 (2-10) 5.04 (1-10)    0.240

Post-Tx 
   VAS score (7 d)

3.81 (1-8) 3.65 (1-5)    0.944

Hospital stay (d) 9.35 (2-49) 10.61 (4-22) 0.133

Cont., control; Exp., experimental.

Fig. 2. Pain relief curve.
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and the characteristics of ICNB use in patients with rib fractures. 
Herein, we can conclude that ICNB has the advantage of show-

ing dramatically more effective pain control, in comparison to 
conventional medications, in the initial stage of treatment of pa-
tients with thoracic injuries. However, such effect did not extend 
for the entire duration of the hospitalization and gradually dimin-
ished, which indicates that when the pain becomes more severe 
after ICNB, more aggressive pain control measures are required. 
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