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ABSTRACT
Background Rib fractures are common among trauma 
patients and may result in significant morbidity and 
mortality. There are numerous treatment options, but 
ideal management is unclear. Delivery of local anesthetic 
via an analgesia catheter for continuous intercostal 
nerve blockade offers an attractive potential option for 
management of patients with rib fractures.
Methods We performed a single- center, retrospective 
case–control analysis of trauma patients with multiple 
rib fractures from 2016 to 2018, comparing patients 
managed with continuous intercostal nerve blockade 
with standard care. Matching was performed in a 
2:1 ratio by Injury Severity Score, age, and gender. 
Respiratory morbidity potentially secondary to rib 
fractures, including unplanned intubation, failure of 
extubation, need for tracheostomy, pneumonia, or 
mortality, were all identified and included. Potential 
complications due to catheter insertion were identified to 
be recorded. The primary outcome of interest was 30- day 
hospital- free days.
Results Nine hundred and thirty- three patients were 
eligible for analysis, with 48 managed using intercostal 
blockade compared with 96 matching controls. No 
complications of intercostal blockade were identified 
during the study period. Controls demonstrated fewer 
rib fractures (6.60±4.11 vs. 9.3±3.73, p=0.001) and 
fewer flail segments (0.8±1.76 vs. 2.0±2.94, p=0.02). 
Those managed with intercostal blockade demonstrated 
significantly more 30- day hospital- free days (15.9±6.43 
vs. 13.2±9.94, p=0.048), less incidence of pneumonia 
(4.2% vs. 16.7%, p=0.03), and lower hospital mortality 
(2.1% vs. 13.5%, p=0.03). When adjusting for number 
of rib fractures and number of flail segments, use of 
continuous intercostal nerve blockade was significantly 
associated with lower hospital mortality (OR 0.10; 95% 
CI 0.01 to 0.91), pneumonia (OR 0.15; 95% CI 0.03 to 
0.76), or need for tracheostomy (OR 0.23; 95% CI 0.06 
to 0.83).
Discussion The addition of continuous intercostal nerve 
blockade may help to improve outcomes in patients with 
multiple rib fractures compared with standard care alone.
Level of evidence Therapeutic/care management; 
level IV.

INTRODUCTION
Rib fractures are among the most commonly encoun-
tered injuries in the trauma population. Poorly 
controlled pain, altered respiratory mechanics, and 
underlying pulmonary injury combine to present 
the clinician with complex management decisions. 

Failure to control pain can result in low tidal volume 
ventilation, inadequate clearance of bronchial secre-
tions, obstructive atelectasis, and progressive respi-
ratory dysfunction. As a result, multiple rib fractures 
are associated with significant increase in length 
of stay and ventilator requirements.1 Furthermore, 
each additional rib fracture has been correlated with 
subsequent increase in mortality, with approximately 
10% of all patients suffering death prior to hospital 
discharge.2 With appropriate analgesia at the fore-
front of management, a multitude of techniques and 
approaches have been investigated. Most treatment 
algorithms employ a combination of narcotic and 
non- narcotic analgesia, but opioids typically serve 
as the bedrock and carry many negative side effects 
and potential dependency issues.

Management of multiple rib fractures should 
seek to maintain normal respiratory mechanics 
and pulmonary toilet through adequate analgesia.3 
Epidural analgesia is often a recommended adjunct 
in the management of multiple rib fractures.4 5 
However, its use may be limited in this population 
due to a variety of reasons, including need for 
interruption of thromboembolic chemoprophylaxis 
or lack of trained personnel available for catheter 
placement.6 An alternative to epidural analgesia 
is subparaspinous continuous intercostal nerve 
blockade (CINB) via an extrathoracic catheter 
inserted below the vertebral paraspinous muscles 
just above and along the ribs. In the elective setting, 
CINB has been shown to provide equivalent pain 
relief compared with thoracic epidural after thora-
cotomy.6 Specific to trauma patients, prospective 
studies have demonstrated equivocal or even supe-
rior pain control between thoracic epidural and 
thoracic paravertebral infusions of local anesthetic 
following multiple rib fractures.7 8

There is limited information available regarding 
the impact that management with CINB has on 
outcomes among trauma patients. Although CINB 
may improve pain scores and lung volumes among 
trauma patients, further information is still needed 
to determine if this limits associated morbidity and 
mortality in patients with multiple rib fractures. We 
hypothesized that use of these catheters in the treat-
ment of trauma patients with multiple rib fractures 
will result in improved outcomes and increased 
30- day hospital- free days compared with patients 
undergoing standard management.

METHODS
The trauma registry at the University of Alabama at 
Birmingham Medical Center (UABMC) was queried 
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for patients with multiple rib fractures from January 1, 2016 
to February 1, 2018. UABMC is a 908- bed tertiary care facility 
for the region and serves as an American College of Surgeons- 
verified level I trauma center.

We performed a retrospective case–control study for patients 
with multiple rib fractures managed with CINB via analgesia 
catheter with standard care (CATH) compared with patients with 
standard care alone (STD). The study design featured 2:1 case–
control matching using nearest neighbor matching according 
to Injury Severity Score (±1), then age, then gender. A larger 
control cohort was identified given the lack of random patient 
selection for the case cohort. Patients with multiple rib fractures 
were identified using International Classification of Diseases-10 
codes S22.41XA, S22.42XA, S22.43XA, and S22.49XA. Exclu-
sion criteria included age <18 years old, death within 48 hours, 
or less than two rib fractures.

Continuous intercostal analgesia was delivered via an ON- Q 
SilverSoaker catheter (Halyard, Alpharetta, GA), either 7.5 
inches or 10 inches in length depending on the number of rib 
fractures. Catheter insertion was performed via a 1 mm incision 
made ~5 mm lateral to the spine, one rib below the most infe-
rior rib desired to undergo nerve blockade. A tunneling device 
with peel- away sheath was then used to gain access below the 
paraspinous muscle above the ribs without entering the pleural 
cavity. The tunneler was then directed cephalad, palpating each 
rib as the tunneler was inserted further. After insertion, the 
tunneler was removed and the ON- Q catheter inserted through 
the sheath, which was then peeled away. The ON- Q catheter was 
then secured with adhesive strips and bandages put into place. 
A variable rate (1–14 cc/hour), ON- Q pump prefilled with 0.2% 
ropivacaine was then attached and local anesthetic instilled. 

Catheters remained in place for up to 5 days after placement. 
There were no other standards for analgesic management for 
either cohort, with patients managed with a mix of narcotic, 
non- narcotic, and topical analgesics according to provider 
preference.

Data regarding patient demographics, injury characteristics, 
and outcomes were extracted from the medical record. Frac-
tures were further defined in terms of three anatomic sectors 
as recommended by the Chest Wall Injury Society.9 As previ-
ously described by Chapman et al,10 fractures were described as 
anterior from the insertion of the serratus anterior to the distal 
rib, lateral from the serratus anterior to the costal angle, and 
posterior from the proximal rib to the costal angle. Respira-
tory morbidity potentially secondary to rib fractures, including 
unplanned intubation, failure of extubation, need for tracheos-
tomy, pneumonia, or mortality, were all identified and included. 
Potential complications due to catheter insertion were identified 
to be recorded, including pneumothorax, hemothorax, abscess, 
or cellulitis. Pneumonia was defined by culture- proven bacterial 
isolate from bronchoalveolar lavage with 1×105 colony forming 
units. Unplanned intubation was identified in patients as any 
intubation after admission, excluding patients who required 
intubation for the operating room. Failure of extubation was 
identified and defined as any patient who required reintubation 
following previous liberation from mechanical ventilation.

Variables were collected and expressed as either percentage 
or mean±SD. Univariate analysis was performed with χ2 and 
independent t- test for categorical and continuous variables, 
respectively. A p value less than or equal to 0.05 was identified 
as statistically significant. Homogeneity of group data was tested 
using Levene’s test for equality of variances.

Multivariate logistic regression was subsequently performed 
to determine the effect of continuous analgesia catheter use 
on the development of potential respiratory complications of 
multiple rib fractures. Potential covariates were selected based 
on the results of the univariate analyses with p<0.2. Hosmer- 
Lemeshow was performed to assess the goodness of fit of each 
model.

The primary outcome of interest was the effect of ON- Q anal-
gesia catheter use for continuous intercostal blockade on 30- day 
hospital- free days. Based on our population, we estimated a 
required sample size of 162 patients to identify a difference of 
3 hospital- free days for α=0.80. The secondary outcomes of 
interest included 90- day hospital- free days, intensive care unit 
(ICU)- free days, ventilator- free days, pneumonia incidence, need 
for tracheostomy, failure to extubate, need for reintubation, and 
hospital mortality.

RESULTS
Nine hundred and forty- eight patients with multiple rib fractures 
were identified from the trauma registry during the study period. 
Fifteen were excluded by age. Of the remaining 933 patients, 48 
(5.1%) were managed with continuous intercostal analgesia and 
included in the CATH cohort. These patients were subsequently 
reviewed and 96 matching controls identified and placed in the 
STD cohort (figure 1).

Patients managed with continuous intercostal blockade under-
went catheter placement on average after ICU day 2, with a 
large mean number of ribs anesthetized (table 1). No patients 
suffered pneumothorax, hemothorax, local cellulitis, or abscess 
as a result of catheter insertion. Comparing the two cohorts, 
both were demographically similar, consisting predominantly of 
middle- aged male patients with blunt traumatic injury (table 2). 

Figure 1 CONSORT diagram for patient selection. CONSORT, 
Consolidated Standards of Reporting Trials.

Table 1 Characteristics of ON- Q analgesia catheter use

Mean±SD

Length of use (days) 4.5±4.10

Number of ribs anesthetized 8.0±3.26

Initial rate of 0.2% ropivacaine infusion (cc/hour) 11.1±3.62

Length of ICU admission prior to catheter insertion (days) 2.3±2.03

Length of ICU stay after catheter insertion (days) 6.6±5.50

Length of mechanical ventilation prior to catheter insertion (days) 1.5±2.09

Length of mechanical ventilation after catheter insertion (days) 1.5±2.44

ICU, intensive care unit.
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There was no difference in Injury Severity Score between the 
two groups. Similarly, there was no difference in the Abbreviated 
Injury Scale score for thorax (p=0.62) or abdomen (p=0.82). 
Patients in the CATH group suffered significantly more rib frac-
tures (p=0.001) and more flail segments (p=0.02). Additionally, 
patients in the CATH cohort were more likely to undergo rib 
fixation (p<0.001) and tube thoracostomy (p<0.001).

Management with CINB resulted in significant improvement 
in 30- day hospital- free days compared with patients managed 
with standard care alone (p=0.048) (table 3). There were no 
differences in ICU- free or ventilator- free days between the two 
cohorts. Patients in the CATH cohort demonstrated significantly 
lower rates of pneumonia (p=0.03) and hospital mortality 
(p=0.03). When patients were further subdivided to compare 
those managed with rib fixation independent from those with 

medical management or CINB, those with medical management 
had significantly greater number of rib fractures than the CINB 
or rib fixation cohorts (p<0.001) (table 4). Those receiving 
medical therapy alone had significantly fewer 30- day hospital- 
free days than those with CINB (13.4±9.89 vs. 16.7±6.51, 
p=0.03). There were no significant differences in the outcomes 
of patients managed with either rib fixation or CINB. Subanal-
ysis of patients with rib fractures with removal of all patients 
managed with rib fixation demonstrated similar outcomes as our 
previous analyses (table 5).

Comparing opioid analgesic requirements between patients in 
the CATH and STD cohorts, there were no significant differ-
ences in the oral morphine equivalents (OME) required for the 
total hospitalization (2741±1960 vs. 3429±4251, p=0.19) 
(table 6). Patients with six or more rib fractures required signifi-
cantly less OME when managed with CATH compared with 
STD (2641±1990 vs. 4900±5443, p=0.01).

Multivariate regression modeling was performed adjusting 
for the total number of rib fractures and the number of flail 
segments. Use of continuous intercostal analgesia was signifi-
cantly associated with decreased risk of hospital mortality, pneu-
monia, need for tracheostomy, or overall complication due to rib 
fractures (table 7).

DISCUSSION
In our case–control study, we compared patients with multiple 
rib fractures treated with the addition of CINB with those 
managed with standard therapy alone. Patients treated with 
CINB had significantly more rib fractures and flail segments 
than those managed with standard therapy. Regardless, patients 
in the CATH cohort demonstrated increased 30- day and 90- day 
hospital- free days, as well as lower rates of pneumonia, hospital 
mortality, and overall rib fracture complications. When adjusting 
for possible confounding covariates, use of continuous intercostal 

Table 2 Comparison of demographic and injury characteristics in 
patients with multiple rib fractures based on use of ON- Q catheter for 
continuous intercostal nerve blockade

ON- Q 
catheter 
(CATH)
(n=48)

No ON- Q 
catheter 
(STD)
(n=96) P value

Demographics

  Mean age (years) 56.8±18.30 56.4±18.72 0.91

  Gender (%)

   Male 31 (64.6) 69 (71.9) 0.37

   Female 17 (35.4) 27 (28.1)

  Mechanism of injury (%)

   Blunt 46 (95.8) 93 (96.9) 0.75

   Penetrating 2 (4.2) 3 (3.1)

Injury characteristics

  Injury Severity Score 24.9±9.81 24.7±9.73 0.93

  Abbreviated Injury Scale score area

   Head 1.2±1.34 1.8±1.61 0.02

   Head >3 (%) 4 (8.3) 16 (16.7) 0.14

   Neck 2.9±0.88 2.8±0.83 0.72

   Thorax 1.5±1.73 1.6±1.76 0.62

   Abdomen 1.5±1.11 1.4±1.33 0.82

  Number of rib fractures 9.3±3.73 6.60±4.11 0.001

   Anterior 3.6±4.42 2.9±3.95 0.32

   Lateral 3.2±4.16 1.3±2.20 0.004

   Posterior 3.9±3.44 2.9±3.44 0.06

  Six or more rib fractures (%) 39 (81.3) 44 (48.9) <0.001

  Number of flail segments 2.0±2.94 0.8±1.76 0.02

  Three or more flail segments (%) 15 (31.3) 16 (19.8) 0.14

  Bilateral rib fractures (%) 15 (31.3) 46 (47.9) 0.06

  Tube thoracostomy (%) 34 (70.8) 37 (38.5) <0.001

  Thoracotomy (%) 3 (6.3) 5 (5.2) 0.80

  Video Assisted Thorascopic Surgery 
(VATS) (%)

2 (4.2) 5 (5.2) 0.78

  Rib fixation (%) 10 (20.8) 3 (3.1) <0.001

  Laparotomy (%) 5 (10.4) 15 (15.6) 0.39

Results shown as mean±SD unless otherwise noted.
Estimates from Pearson’s χ2 and independent t- test for categorical and continuous 
variables, respectively.
CATH, patients with multiple rib fractures managed with continuous intercostal 
nerve blockade; STD, patients with multiple rib fractures managed without 
continuous intercostal nerve blockade.

Table 3 Comparison of outcomes in patients with multiple rib 
fractures based on use of ON- Q catheter for continuous intercostal 
nerve blockade

ON- Q catheter 
(CATH)
(n=48)

No ON- Q 
catheter 
(STD)
(n=96) P value

Outcomes

  30- day hospital- free days 15.9±6.43 13.2±9.94 0.048

  90- day hospital- free days 74.7±12.53 63.3±28.12 0.001

  ICU- free days 4.9±3.71 6.0±5.65 0.18

  Ventilator- free days 9.4±4.57 9.8±8.15 0.68

  Unplanned intubation (%) 2 (4.2) 6 (6.3) 0.61

  Failed extubation (%) 4 (8.3) 10 (10.4) 0.69

  Required tracheostomy (%) 4 (8.3) 17 (17.7) 0.13

  Pneumonia (%) 2 (4.2) 16 (16.7) 0.03

  Hospital mortality (%) 1 (2.1) 13 (13.5) 0.03

   Cardiopulmonary (%) 1 (2.1) 7 (7.3) 0.11

  Rib fracture complication* (%) 8 (16.7) 33 (34.4) 0.03

Results shown as mean±SD unless otherwise noted.
Estimates from Pearson’s χ2 and independent t- test for categorical and continuous 
variables, respectively.
*Either unplanned intubation, failed extubation, pneumonia, tracheostomy 
requirement, or hospital mortality.
CATH, patients with multiple rib fractures managed with continuous intercostal 
nerve blockade; ICU, intensive care unit; STD, patients with multiple rib fractures 
managed without continuous intercostal nerve blockade.
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blockade was still significantly associated with decreased odds of 
pneumonia, need for tracheostomy, hospital mortality, or overall 
rib fracture complications. Lastly, we identified that patients 
managed with CATH trended toward lower opioid narcotic use 
than those with STD management, a finding which was signif-
icant when comparing patients with six or more rib fractures.

Our study is consistent with previous works that highlight 
the advantages of CINB via a paraspinous catheter over other 
potential therapies in the management of multiple rib frac-
tures.7 11 These findings may be explained by the advantages 
inherent in use of the subcutaneous, extrathoracic catheter. As 
in our study, no other previous work has reported any catheter- 
related or drug- related complication associated with ON- Q or 
any other subcutaneous catheter delivery system for CINB.7 8 12 13 
Due to its anatomic location, catheter placement is relatively 
simple and straightforward and may be performed by the trauma 
team almost immediately following presentation. We choose to 
employ the ON- Q system as an immediately available alterna-
tive to epidural analgesia that could be inserted by the trauma 
service. Extrathoracic catheters avoid the need for intraoperative 
insertion, whereas avoiding the epidural space obviates concerns 
for concomitant injury, sympathetic- related hypotension, or 
coagulopathy that may accompany and delay epidural catheter 
placement.14 15 Overall, this may allow for earlier intervention 
in patients at high risk of development of complications due to 

their thoracic injuries and may explain the improved outcomes 
seen in patients in the CATH cohort.

Although our study did not examine differences in pain 
scores among patients in the CATH and STD cohorts, patients 
managed with CATH demonstrated significantly lower opioid 
requirements in patients with more severe injury patterns. Fewer 
OMEs were seen in all cohort comparisons between CATH 
and STD. The failure to detect a significant difference is likely 
due to the limited number of patients in our study. Standard 
analgesic management in all patients with multiple rib frac-
tures at our institution consists of multimodal therapy with a 

Table 4 Comparison of patients with multiple rib fractures based on 
management with standard medical management, rib fixation, or ON- 
Q catheter for continuous intercostal nerve blockade

ON- Q 
catheter 
without rib 
fixation
(n=38)

Rib fixation
(n=13)

Standard 
medical 
management
(n=93) P value

Age 56.0±18.94 54.9±17.24 56.9±18.69 0.92

Number of rib 
fractures

9.0±3.78 11.2±3.14 6.4±4.00* <0.001

Number of flail 
segments

1.2±2.25 4.5±3.28* 0.8±1.69 <0.001

30- day hospital- free 
days

16.7±6.51 11.5±7.15 13.4±9.89 0.09

90- day hospital- free 
days

75.1±13.83 70.2±9.94 63.4±28.46 0.04

ICU- free days 4.7±3.83 5.6±3.62 6.0±5.69 0.44

Ventilator- free days 8.9±4.34 11.5±5.13 9.7±8.22 0.51

Unplanned 
intubation (%)

2 (5.3) 0 6 (6.5) 0.63

Failed extubation (%) 3 (7.9) 3 (23.1) 8 (8.6) 0.23

Required 
tracheostomy (%)

2 (5.3) 3 (23.1) 16 (17.2) 0.14

Pneumonia (%) 2 (5.3) 1 (7.7) 15 (16.1) 0.20

Hospital mortality 
(%)

1 (2.6) 0 13 (14.0) 0.06

Rib fracture 
complication† (%)

6 (15.8) 5 (38.5) 30 (32.3) 0.12

Results shown as mean±SD unless otherwise noted.
Estimates from Pearson’s χ2 and analysis of variance for categorical and continuous 
variables, respectively.
*P≤0.05.
†Either unplanned intubation, failed extubation, pneumonia, tracheostomy 
requirement, or hospital mortality.
ICU, intensive care unit.

Table 5 Comparison of outcomes in patients with multiple rib 
fractures based on use of ON- Q catheter for continuous intercostal 
nerve blockade, excluding patients with rib fixation

ON- Q catheter 
(CATH)
(n=38)

No ON- Q 
catheter 
(STD)
(n=76) P value

Outcomes

  30- day hospital- free days 16.7±6.51 12.2±10.05 0.005

  90- day hospital- free days 75.1±13.83 60.8±29.47 0.001

  ICU- free days 4.7±3.83 6.3±6.09 0.09

  Ventilator- free days 8.9±4.33 10.2±8.79 0.29

  Unplanned intubation (%) 2 (5.3) 6 (7.9) 0.72

  Failed extubation (%) 3 (7.9) 8 (10.5) 0.75

  Required tracheostomy (%) 2 (5.3) 15 (19.7) 0.04

  Pneumonia (%) 2 (5.3) 14 (18.4) 0.06

  Hospital mortality (%) 1 (2.6) 12 (15.8) 0.04

  Rib fracture complication* (%) 6 (15.8) 28 (36.8) 0.02

Results shown as mean±SD unless otherwise noted.
Estimates from Pearson’s χ2 and independent t- test for categorical and continuous 
variables, respectively.
*Either unplanned intubation, failed extubation, pneumonia, tracheostomy 
requirement, or hospital mortality.
CATH, patients with multiple rib fractures managed with continuous intercostal 
nerve blockade; ICU, intensive care unit; STD, patients with multiple rib fractures 
managed without continuous intercostal nerve blockade.

Table 6 Comparison of opioid analgesic requirements in patients 
with multiple rib fractures based on use of ON- Q catheter for 
continuous intercostal nerve blockade

Analgesic requirements (oral 
morphine equivalents)

ON- Q catheter 
(CATH)

No ON- Q 
catheter 
(STD) P value

All patients CATH (n=48) STD (n=96)

  Total for hospitalization 2741±1960 3429±4251 0.19

   Prior to ON- Q placement 1265±1284 –

   After ON- Q placement 1477±1247 –

Six or more rib fractures CATH (n=39) STD (n=44)

  Total for hospitalization 2641±1990 4900±5443 0.01

Bilateral rib fractures CATH (n=15) STD (n=46)

  Total for hospitalization 3292±2317 4660±5259 0.17

Three or more flail segments CATH (n=15) STD (n=16)

  Total for hospitalization 3569±2671 5678±5834 0.21

Results shown as mean±SD unless otherwise noted.
Estimates from independent t- test.
CATH, patients with multiple rib fractures managed with continuous intercostal 
nerve blockade; STD, patients with multiple rib fractures managed without 
continuous intercostal nerve blockade.
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combination of non- narcotic analgesics, muscle relaxants, and 
opioid analgesia. CATH is typically added to our standard 
maximal medical management in patients with the most severe 
injuries, evidenced by either poor respiratory effort by bedside 
spirometry or complex fracture pattern on CT. Anecdotally, the 
improvement in pain management is significant, with numerous 
patients reporting it as the most significant factor in their pain 
relief and outcome.

Previous studies comparing the use of CINB with other 
modalities have shown similar findings with regard to pain 
control.7 8 11 However, studies of individual, non- CINB show only 
transient improvement in pain scores without any difference in 
outcomes.16 17 The difference is likely secondary to the method of 
intercostal nerve blockade. Non- catheter- based intercostal nerve 
blockade requires drug delivery via needle directly into the inter-
costal muscle adjacent to the neurovascular bundle, resulting in 
anesthetization of that corresponding nerve.18 This differs from 
the extrathoracic, subcutaneous, catheter- based approach for 
CINB. Rather than local nerve blockade, extrathoracic catheter 
CINB may actually act over a wider tissue plane. Recent cadav-
eric examination demonstrated that the paraspinous, subrhom-
boidal space into which the ON- Q catheter is inserted actually 
is a large, continuous space below the erector spinae, rhomboid, 
serratus, latissimus dorsi, and upper external obliques, encom-
passing the dorsal rami of the thoracic intercostal nerves and the 
lateral cutaneous branches of the thoracic intercostal nerves.12 
Local anesthesia may therefore spread via the catheter to have a 
more diffuse effect and result in improved analgesia throughout 
the affected hemithorax, possibly explaining why patients 
managed with CINB demonstrate improved outcomes rather 
than those treated with only intercostal nerve blockage.

Our study is limited by the retrospective nature of its design. 
It is limited by patient number to detect significant differences 
in several of our outcome measurements. Further it suffers from 
possible selection bias given the lack of specific indication for 
ON- Q placement. We attempted to compensate for this through 
our multivariate analysis in which we adjusted for the number 
of rib fractures and flail segments. However, further study 
is needed to prospectively evaluate the use of CINB with the 
ON- Q catheter in comparison with multimodal analgesia and 
thoracic epidural catheter use. Further studies should include 
larger patient populations to allow the analysis to control for 
additional variables, such as individual body area injury scores. 
Additionally, prospective use of pain intensity and opioid 
consumption scores may assist in better quantifying the effect 
of ON- Q.

Given that multiple rib fractures are among the most 
common injury patterns encountered while also carrying major 

implications in terms of morbidity and mortality, our study 
carries major implications given the improvement in outcomes. 
In particular, we identified that management with CINB was 
associated with significantly lower mortality and respiratory 
complications, even when controlling for the number of rib frac-
tures and flail segments. If prospectively demonstrated, use of 
CINB may significantly improve the care of this large patient 
population.

CONCLUSION
CINB, via a paraspinous, subcutaneous catheter, decreases 
complications in patients with multiple rib fractures while also 
increasing hospital- free days. Multivariate analysis adjusted for 
number of rib fractures and number of flail segments demon-
strated a significant reduction in pulmonary complications 
among patients managed with CINB.
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