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Abstract. Optimal pain management is essential in blunt trauma patients 
sustaining significant chest trauma. The purpose of this randomized 
prospective trial was to measure the difference in pulmonary function in 
nonintubated patients with unilateral muttiple rib fractures receiving two 
modalities of pain relief: systemic narcotic medications alone or local 
anesthetics given by intrapleural catheter (IPCs). Forty-two patients were 
randomized to receive systemic narcotic medications or IPCs for pain 
control. The patients with IPCs statistically had more compromised 
pulmonary function as measured by forced vital capacity (FVC) on 
admission; however, they tended toward a greater objective improvement 
of FVC on discharge. When analyzing a cohort of severely impaired 
patients (initial FVC < 20%), half of the systemic medication patients 
compared to only 10% of the IPC group failed and required another mode 
of therapy. Catheter complications were minor and did not contribute to 
overall morbidity. The IPC patients had fewer failures than the systemic 
medication patients. 

Rib fractures in trauma patients may be associated with significant 
morbidity and mortality. Complications that may occur include 
acute hemopneumothoraces, paradoxical chest wall movement, 
atelectasis, aspiration, pneumonia, respiratory failure, delayed 
hemorrhage, and death [1-5]. For these reasons three or more rib 
fractures have been described as an indication to transport 
patients to trauma centers [6, 7]. 

The management of patients with rib fractures depends on the 
extent of pulmonary contusion, the amount of mechanical dys- 
function, and the level of pain experienced by the patient [8]. For 
the nonintubated patient, effective pain control and adequate 
chest physiotherapy is essential to avoid complications of atelec- 
tasis and pneumonia, which would increase pulmonary shunting 
and lead to hypoxemia with the possibility of intubation later in 
the patients' hospital stay. Pain control measures include systemic 
narcotic medication administered either orally or parenterally, 
local instillation of analgesics via chest tubes, intercostal nerve 
blocks, transcutaneous electrical nerve stimulation [9], IPC local 
anesthetics [10-13], or continuous epidural infusions [14-18]. To 
determine the efficacy of IPC local anesthetics compared to 
systemic narcotic medications, a randomized prospective trial of 
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all nonintubated patients with unilateral multiple rib fractures was 
performed. The purposes of this study were to objectively mea- 
sure the difference in pulmonary function after two modalities of 
pain relief, evaluate the safety of a relatively new modality (IPC) 
of pain control, identify possible cohorts of patients who may 
benefit from this therapy, and determine if complications such as 
delayed intubation, pneumonia, and atelectasis can be reduced in 
a group of patients with demonstrated respiratory compromise 
due to rib fractures. 

Methods  

The study was conducted at Hartford Hospital, an American 
College of Surgeons verified level I trauma center located in 
Hartford, Connecticut. On an annual basis, approximately 1200 
trauma patients are admitted from the 90,000 emergency depart- 
ment visits. Indications for admission to the trauma service 
included high kinetic energy incidents, noncranial penetrating 
trauma, or whenever more than one body system is bluntly 
injured. 

A prospective randomized clinical trial was conducted from 
January 1990 through February 1992. Nonintubated patients older 
than 15 years were included if they sustained more than one 
unilateral rib fracture, presented to the emergency department 
within 12 hours of injury, and had an initial forced vital capacity 
(FVC) of less than 70% of predicted (see below). Patients were 
excluded if they were comatose, required mechanical ventilation, 
sustained spinal cord injury or an unstable spinal fracture, were 
allergic to bupivacaine, or had evidence of infection overlying the 
potential intrapleural catheter site. An initial evaluation of each 
patient for eligibility into the study was conducted within 24 hours 
of injury by one of the authors. Randomization was conducted 
utilizing an odd/even distribution based on the sequentially as- 
signed admission number. 

After informed consent was obtained, patients were randomly 
assigned to the systemic narcotic group or IPC group. Patients 
randomized into the systemic narcotic group received either 
morphine sulfate, demerol hydrochloride, hydromorphone hydro- 
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chloride, buprenorphine hydrochloride, oxycodone, codeine phos- 
phate, or levophanol tartrate for pain control according to their 
individual subjective needs. Conversion to morphine narcotic 
equivalents was performed to compare the amount of narcotics 
administered in both groups [19]. IPCs were inserted by the 
anesthesia pain service according to the following technique: A 
Perifix (Burron Medical, Bethlehem, Pennsylvania, U.S.A.) epi- 
dural tray with an 18-gauge Tuohy needle and a 20-gauge nylon 
catheter was utilized. Patients were placed in a lateral decubitus 
position with the injured hemithorax uppermost, although in rare 
instances placement was accomplished in the supine position 
because of severe pain associated with movement. Needle entry 
was performed between the posterior axillary line and the mid- 
scapular line using an intercostal space anywhere between the 5th 
and 10th ribs, depending on the fracture sites. After a sterile 
preparation and draping procedure, the skin was anesthetized and 
the Tuohy needle was placed in contact with the rib with the bevel 
directed toward the midline. A "hanging drop" method was 
utilized to identify the pleural space as follows: The needle stylet 
was removed and the shaft and hub of the needle filled with saline. 
The needle was then advanced over the cephalad edge of the rib 
and inserted slowly until the fluid completely evacuated the hub of 
the needle, indicating entry into the intrapleural space with its 
negative pressure. The catheter was then threaded several centi- 
meters into the space, the needle removed, and a sterile transpar- 
ent dressing applied. The dosing schedules used for the catheters 
were either 20 ml of 0.5 % bupivacaine with epinephrine 1:200,000 
every 6 hours (400 mg/day) or 15 ml of the same solution every 4 
hours (450 mg/day). The patient was placed in a supine position 
for 20 minutes after each dose to encourage drug spread to the 
upper intercostal spaces, which were often involved. Patients who 
had chest tubes in place without significant air leaks had the chest 
tube placed to waterseal for a 20-minute interval after each IPC 
dose. 

All patients were objectively monitored using serial FVC 
measurements at approximate 12-hour intervals. A small group of 
experienced respiratory therapists performed the FVC measure- 
ments with a Breon Spirometer (model 2400; Spirometrics, Au- 
burn, Maine, U.S.A.). Based on age, height, and gender, predicted 
FVCs were calculated according to the formulas [20]: 

Female: 0.115 • height - 0.024 (years) - 2.85 = predicted FVC 

Male: 0.148 • height - 0.025 (years) - 4.24 = predicted FVC 

The percentage of predicted FVC was calculated by dividing the 
measured FVC by the calculated predicted FVC. 

Early during the study period subjective pain scale assessments 
were utilized; however, patient responses were thought to be 
inconsistent by the data collectors and so these scales discontin- 
ued. A crossover design was utilized in that if a patient's docu- 
mented valid FVC measurement decreased more than 10% from 
the previous measurement, the systemic medication group under- 
went placement of an IPC, and the IPC group was evaluated for 
epidural catheter pain control. 

Data collected included age of the patient, mechanism of injury, 
medical history, initial arterial blood gas assays (ABG), number 
and location of rib fractures, presence of chest tube, injury 
severity score (ISS), thoracic anatomic injury score (AIS), initial 
percent predicted FVC, AFVC (discharge percent predicted FVC 
minus the initial percent predicted FVC), length of intensive care 

Table 1. Population characteristics. 

Systemic 
Variable treatment IPC treatment p 

Patients (no.) 21 21 
Age (~) 61 51 NS 
Gender 

Male 14 (67%) 12 (57%) NS 
Female 7 (33%) 9 (43%) 

ISS (~) 13.6 13.5 NS 
Thoracic AIS (~) 3.2 3.0 NS 
Rib fractures (2) 4.4 3.4 <0.05 
Init. FVC (~) 39% 25% <0.05 
Chest tube (yes) 10 (48%) 8 (38%) NS 

ISS: injury severity score; thoracic AIS: thoracic abbreviated injury 
score; Init. FVC: initial forced vital capacity; NS: not significant. 

unit stay, length of hospital stay, complications, number of 
treatment failures per group, mean FVC per day, and the amount 
of narcotic medications on a daily basis. Complications were 
recorded as overall and catheter-related. Treatment failures were 
the patients who crossed over into another treatment modality or 
who required intubation for pulmonary support. 

Statistical evaluation was performed in three stages. First, the 
two treatment groups were compared to assess the randomization 
process. Second, the outcome variables were compared to evalu- 
ate the effect of the treatment modalities. Third, a cohort of 
severely impaired patients (defined by having an initial FVC of < 
20%) were compared based on treatment modalities. The first 
stage of statistical calculations involved the comparison of group 
size, age, and gender distributions, mechanisms of injury, ISS, 
thoracic AIS, number of unilateral rib fractures, presence or 
absence of chest tube placement, time from injury to entrance into 
the study (AT1), initial ABG determinations, initial FVC, and 
preexisting pulmonary conditions. Categorical, nominal, and dis- 
crete variables were compared using a chi-square test or Fischer's 
exact test (one-tail). Continuous variables such as age, thoracic 
AIS, and AT1 were compared using a Student t-test. 

The second and third stages involved outcome analyses. Cross- 
over and complication rates were compared using a Fischer's 
exact test. The change in the FVC for each group was compared 
using a paired t-test. Systemic narcotic use was analyzed by first 
determining the morphine sulfate equivalency doses per day for 
each patient and then comparing the mean equivalency doses per 
day between the treatment groups, utilizing a repeated measures 
general linear model [21]. 

The study design and patient consent forms were approved by 
the Hartford Hospital Institutional Review Board. 

Results  

During the 25-month study interval, 48 patients qualified for 
inclusion into the study. Six patients were eliminated for the 
following reasons: refusal to consent to participation (n = 1), 
inability to perform an FVC on the Breon spirometer (n = 1), 
refusal of IPC placement after consent was obtained (n = 2), and 
nonadherence to study protocol (n = 2). 

Population characteristics for the two groups are listed in Table 
1. Most of the patient demographics were similar for the two 
groups. The two dissimilarities were the number of rib fractures 
and the initial FVC measured on admission. Preexisting pulmo- 
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Table 2. Mechanisms of injury. 

Systemic 
Injury treatment IPC treatment 

Motor vehicle accident 11 (52%) 10 (48%) 
Motorcycle accident 4 (19%) 2 (10%) 
Fall 4 (19%) 5 (24%) 
Bicycle accident 2 (10%) 2 (10%) 
Pedestrian accident 0 1 (4%) 
Assault 0 1 (4%) 

Total 21 (100%) 21 (100%) 

Table 3. Outcome of severely impaired versus less severely impaired 
patients on admission. 

Initial mean % FVC Initial mean % FVC 
<- 20 > 20 

Systemic IPC Systemic IPC 
treatment treatment treatment treatment 

Patients 4 t0 17 11 
Age (R) 41.5 44.5 66.0 56.0 
ISS (R) 15.7 15.2 13.2 12.0 
Thoracic AIS (R) 3.5 3.1 3.1 2.8 
Rib fractures (Vpt) 5.2 3.8 4.2 3.0** 
Init. FVC (R) 18.2% 11.9% 43.3 37.2 
AFVC (R) 26.0% 21.8% 10.7 23.1"* 
LOS 8.2 days 7.5 days 8.6 days 8.8 days 
ICU LOS 0.2 days 1.9 days 0.6 days 0.6 days 
Crossover 2 (50%) 1 (10%)* 1 (6%) 0 

AFVC: change in forced vital capacity (admission to discharge); LOS: 
length of stay; ICU LOS: intensive care unit length of stay. 

*Systemic versus intrapleural, FVC -< 20%: p = 0.099. 
**Systemic versus intrapleural, FVC > 20%; p < 0.05. 

nary conditions (e.g., pneumonia, bronchitis, and previous trauma 
or thoracic surgery) and the values of the initial arterial blood 
gases did not differ for the two groups. The mean number of rib 
fractures was greater in the systemic medication group (mean 4.4) 
compared to the intrapleural group (mean 3.4); however, the 
initial FVC in the systemic group was better than that of the IPC 
group (with means of 39% and 25%, respectively). To account for 
the variability in patient size, all FVCs are reported in percent of 
predicted FVC. 

As in previously reported series, most patients were injured in 
motor vehicle accidents [1] (Table 2). The mechanisms of injury 
were similar for the two groups studied. 

The outcome measures comparing the two treatment groups 
(AFVC, amount of systemic narcotic medication required, length 
of stay (LOS) in hospital, LOS ICU, and overall treatment 
failures) showed no statistical difference between the two groups. 
An interesting trend observed was that whereas the initial FVCs 
differed for the two groups the IPC group tended toward having a 
greater change in improvement of FVC on discharge compared to 
the systemic treatment group. The initial FVC for the systemic 
group was 39%, increasing by a mean of 14% during the admis- 
sion, for a final mean FVC on discharge of 43%. In contrast, the 
IPC group began with a mean FVC of 25%, increasing by 22% 
during the admission, for a final mean FVC on discharge of 46%. 

Table 3 compares the population characteristics and outcome 
measures for patients severely impaired on admission (defined as 
an initial mean FVC -< 20%) to less severely impaired patients 

Table 4. Morbidity and mortality (n = 42 patients). 

Systemic 
Complications treatment IPC treatment 

Atelectasis 2 1 
Wound infection 1 1 
Cardiac arrest 1 0 
Respiratory failure 0 1 
ETOH withdrawal 1 0 
Deep venous thrombosis 1 0 
Urinary tract infection 0 1 
Pneumonia 0 1 
Confusion 0 1 

Total 6 5 

Table 5. Intrapleural catheter complications. 

Complication 
No. of 
patients 

Inflammation 2 
Tinnitus 1 
Leaking catheter 1 
Withdraw blood from catheter 1 

Total 5 

(defined as an initial mean FVC > 20%). Demographics for the 
impaired group were the same for the systemic and IPC treatment 
arms. Although the outcomes measures show no statistical differ- 
ences, it should be noted that half of the patients receiving only 
systemic medications failed and required crossover into another 
therapy compared to a 10% failure rate in the IPC group. The 
only failure in the less impaired group occurred in the systemic 
treatment arm. 

The number and distribution of overall complications was 
similar in the two groups (Table 4). Wound infection was defined 
as chest tube site infections, both of which cases were treated with 
local drainage and antibiotic therapy. No empyemas were found 
in either group of patients. There was one death in the systemic 
group of patients, a 57-year-old previously healthy man admitted 
with four rib fractures and no initial hemopneumothorax who was 
discharged 1 day after admission. At the time of discharge he 
denied any significant amount of pain and insisted on an early 
hospital discharge. He returned 4 days later in cardiac arrest. 

There were three patients in the systemic treatment group who 
failed treatment and required crossover to IPC; that is, they had 
a verified > 10% decrease in their measured FVC. There was one 
patient in the IPC group who failed therapy and required intuba- 
tion. 

The minor complications attributed to the IPC treatment did 
not contribute to overall morbidity (Table 5). No pneumothoraces 
or catheter-related hemorrhage occurred in the IPC group. 

Discussion 

Twenty-five percent of all traumatic deaths are a result of thoracic 
trauma [22]. Blunt injuries predominate, with the most frequent 
mechanisms of injury being motor vehicle accidents and falls. Rib 
fractures, isolated and multiple, may be associated with significant 
morbidity and mortality that early in the disease process is usually 
related to the underlying visceral injury component (i.e., the 
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degree of pulmonary contusion, presence of hemopneumothorax, 
or aortic injury). Delayed morbidity for patients with rib fractures 
is often a result of hypoventilation leading to atelectasis and 
retained secretions, which predispose to pneumonia and respira- 
tory failure with or without adult respiratory distress syndrome 
(ARDS). 

Reported mortality rates of patients of all ages with rib 
fractures range from 3.4% to 42.0% depending on the group of 
patients analyzed [6, 7, 23]. In a recent population-based study of 
all patients with three or more rib fractures admitted to Maryland 
hospitals, a mortality of 3.4% was documented [7] and compared 
to a Maryland trauma center population, where an 11.5% mor- 
tality for the same group of patients was found [6]. Presumably, 
patients triaged to the trauma center had more severe associated 
injuries accounting for the differences in survivals. Pulmonary- 
related morbidity of patients with multiple rib fractures ranges 
from 13% to 69% [3, 8, 24]. Avoiding intubation seems to 
decrease the infectious complication rate of patients with multiple 
rib fractures [24]. 

To avoid pulmonary complications in patients with more than 
one rib fracture, several treatment modalities have been em- 
ployed. Systemic narcotic medications may provide adequate pain 
control while at the same time precipitating lethargy, which may 
lead to hypoventilation and respiratory failure. Frequent instilla- 
tion of local analgesics into a chest tube has been utilized for chest 
wall pain control, but the risk for empyema in this sealed drainage 
system is a concern. Intercostal blocks may be performed, but 
multiple punctures may lead to an increased risk of hemopneu- 
mothoraces. Transcutaneous electrical nerve stimulation, thought 
to be effective by causing release of endorphins in the spinal cord, 
has been shown to provide subjective pain relief in a randomized 
control trial in patients with rib fractures [9]. This method of pain 
control has not been utilized extensively for thoracic trauma 
patientS. 

Two invasive modalities to control chest wall pain in trauma 
patients are intrapleurat catheter local anesthetics or thoracic 
epidural continuous infusions [10-18]. Several theories describing 
IPC effectiveness have been proposed. One theory is that the 
anesthetic agents diffuse through the pleura and create an in- 
trathoracic intercostal nerve block [25]. Retrograde diffusion from 
the pleural space to the intrathoracic sympathetic chain has also 
been hypothesized [26]; however, Horner syndrome or brady- 
arrhythmias are not reported. Another mechanism is possible 
splanchnic nerve block. None of these theories has been scientif- 
ically documented [27]. When radiopaque dye is injected in the 
catheter, the material spreads to extrapleural tissue planes-- 
vertically and horizontally into the paravertebral area along the 
thoracic aorta [10]. Variability in effectiveness may occur as a 
result Of catheter placement, thickness of the pleura, and ease of 
anesthetic diffusion in the presence of hemothorax. Nonetheless, 
intrapleural catheter pain management was chosen because of its 
reported pain relief in nontrauma patient populations [26-29], a 
low incidence of complications [30], and a placement procedure 
well tolerated by the patient; moreover, an intensive care unit is 
not required for catheter insertion. The patients thought to 
benefit from this procedure include those with unilateral rib 
fractures, as the catheter is placed on the side of the injury. For 
this group of patients, epidural catheter placement is an alterna- 
tive method, although it is more invasive, is associated with its own 

complications, and in many institutions requires intensive care 
unit monitoring. 

The systemic medications and IPC groups differed in the mean 
number of rib fractures and their initially measured FVC. It is 
interesting to note that the group that had a larger number of rib 
fractures (systemic treatment) also had the better initial FVC 
measurements. The reverse was true for the IPC group (fewer rib 
fractures but worse initial FVC). This unusual relation suggests 
that pain and limitation from rib fractures is not related solely to 
the number of rib fractures; the amount of underlying soft tissue 
damage may be a contributing factor. For the entire population of 
patients, no significant clinical benefit could be identified for those 
patients receiving IPC treatment. For the IPC patients the 
amount of increase in FVC during admission trended toward 
better improvement than the systemic group. This numerical 
measurement did not, however, manifest in any clinical difference. 
Perhaps the selection criteria of including all patients with an 
initial FVC < 70% represented patients who are not overly 
compromised and therefore do not benefit from one modality 
over another. 

An additional analysis was designed to address the issue of 
differing patient populations. Perhaps those patients who ulti- 
mately benefit from IPC placement are those with significant 
impairment. Hence the entire patient population was divided into 
seriously impaired and less impaired based on the initial mea- 
sured FVC. The numbers of patients in each of the four groups is 
relatively small, yet in the impaired group the demographics of the 
patients in the two treatment arms are similar. More failures 
occurred in the impaired systemically treated patients than in the 
impaired IPC treatment patients. In addition, the one failure in 
the nonimpaired group occurred in the systemic treatment group. 

Both groups yielded low pulmonary complication rates. This 
result was not unexpected given the patient population studied. 
Complications attributed to the catheter were documented in 5 of 
the 24 patients (21 initially randomized to IPC plus three of the 
systemic group who crossed over to the IPC group). Although the 
complication rate of 21% at an initial review appears high, the 
complications were minor and resulted in no overall morbidity. 
Inflammation at the catheter site was treated with close observa- 
tion and catheter removal if necessary, none of which sites became 
acutely infected. Tinnitus was thought to be related to IPC 
dosage, and it disappeared when the dose of the anesthetic was 
decreased. The leaking catheter was removed, and the patient 
suffered no untoward events. Finally, in one patient blood was 
withdrawn from the IPC, suggesting migration and intravascular 
location. This patient did exhibit signs of confusion that resolved 
after catheter removal. 

The isolated death occurred in the systemic medications group. 
The etiology was a delayed thoracic hemorrhage presumably 
originating fr0m the trauma and resultant rib fractures [5]. This 
patient was in the systemic treatment group and never underwent 
attempts at catheter placement. 

The limitations of the study relate primarily to the nonmatched 
overall patient population and the small number of patients when 
analyzing the effect of treatment on the severely impaired group. 
Although the IPC patients tended to demonstrate fewer failures 
of treatment than the systemic treatment group, an analysis of the 
current impaired sample sizes with a 40% difference in failure 
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rates yielded a power of 0.26. By accruing more patients, these 
preliminary results, if they continue, would identify a benefit from 
IPC in the more severely impaired patients. 

In summary, intrapleural catheters are increasingly being uti- 
lized in trauma and nont rauma populations. In a group of 
nonintubated trauma patients with unilateral multiple rib frac- 
tures, no clinical differences could be documented for patients 
with initial mean  FVCs < 70% for two treatment  modalities. For  
the more significantly impaired patient (FVC < 20% on admis- 
sion), a t rend for decreased failures in the IPC group compared to 
the systemic t reatment  group was noted. Both methods of treat- 
ment  yielded overall low complication rates. The relatively new 
modality for applying pain relief to t rauma patients, intrapleural 
catheters, was found to be safe for treating patients with unilateral 
rib fractures. 

R6sum~ 

I1 est essentiel de bien traiter la douleur post t raumatique du 
thorax. Le but  de cette 6tude randomis6e a 6t6 mesurer la 
fonction pulmonaire des patients non  intub6s avec de multiples 
fractures costales recevant deux sortes d'antalgiques, des narco- 
tiques par vole syst6matique ou une  anesth6sie locale par cath6ter 
intra pleural (CIP). Quarante  deux patients ont 6t6 randomis6es 
pour recevoir l 'une ou l 'autre des modalit6s th6rapeutiques. Les 
patients dans le groupe CIP avaient une capacit6 vitale totale 
diminu6e par rapport  aux autres fi l 'admission. Leur CIP 
s'am61iorait davantage ~ la sortie. Lorsqu 'un groupe de patients 
plus s6vSrement atteints (CIP <20%) 6taft analys6s, la moiti6 des 
patients dans le groupe trait6 par vole syst6matique 6taft soulag6 
alors que 90% des patients trait6s par  CIP ont eu de boris 
r6sultats. Les complications en rapport  avec le cath6ter 6talent 
mineures et n 'on t  pas influenc6 les rdsultats. Les patients avec un  
CIP ont  mieux rdpondu au traitement. 

Resumen 

E1 manejo 6ptimo de dolor es un componente  esenciai en los 
pacientes con t rauma torficico cerrado. E1 prop6sito de este 
ensayo prospectivo y randomizado fue determinar diferencias en 
la funci6n pulmonar  entre pacientes con fracturas mfiltiples 
unilaterales no intubados y recibiendo dos modalidades de control 
del dolor: medicacidn narcdtica sistdmica solamente o anestdsicos 
locales por catdter intrapleural. Cuarenta y dos pacientes fueron 
randomizados para recibir medicaci6ns sist6mica o anestdsicos 
locales por cat6ter intrapleural. Los pacientes con el cat6ter 
demostraban estadisticamente mayor compromiso de su funci6n 
pulmonar,  segtin medicidn de la capacidad vital forzada (FVC) en 
el momento  de la admisi6n; sin embargo, mostraron una  tenden- 
cia hacia una mayor mejorfa objetiva de !a FVC en el momento  de 
su egreso. A1 analizar una cohorte de los pacientes mils severa- 
mente afectados (FVC <20%),  la mitad de los tratados mediante 
narcdticos sistdmicos comparado con s61o 10% del grupo del 
cat6ter fallaron y requir ieron una modalida terap6utica diferente. 
Las complicaciones de catdter fueron menores y no contribuyeron 
a la morbilidad global. Los pacientes con cat6ter exhibieron 

menos fallas terapduticas que los tratados con medicaci6n sis- 
t6mica. 
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Invited Commentary 

Lewis Flint, M.D. 

Department of Surgery, Tulane University School of Medicine, New 
Orleans, Louisiana, U.S.A. 

The article by Gabram and associates serves to remind all 
clinicians of the enormous difficulties encountered by those who 
wish to conduct quality clinical research using as subjects the 
highly variable injured patient. Those who have cared for patients 
with multiple rib fractures have learned from experience that the 
patient who fails to cough effectively, clear secretions, and rein- 
flare atelectatic tung areas is at risk for developing pneumonia and 
may require endotracheal intubation and ventilator support with 
all the implications for morbidity and cost associated with these 
complications. Some of these high risk patients have pain that 
seems to limit cough effectiveness. An effective, nonsedating 
analgesic would be a welcome addition. More often than not, 
however, when subjected to scientific analysis, pain and pain relief 
are not strongly related to the risk of chest injury complications 
and are less important variables in determining morbidity of chest 
injury than overall injury severity and the extent of pulmonary 
contusion. Investigators are faced with several difficult problems, 
including the need to deal with questions of quantifying the 

response to narcotics (these authors discarded pain scales because 
of "inconsistent responses") and whether it is better to prevent 
pain or treat the pain after it is a problem. This paper illustrates 
all of these challenges to a greater or lesser degree. Decisions the 
authors made appear, in retrospect, to have weakened the study. 
For example, missing from the current paper are detailed descrip- 
tions of systemic analgesic dosing so that a valid comparison of 
systemic narcotic analgesia and bupivacaine instillation via iri- 
trapleural catheter cannot be made. The observations reported 
document the safety of the intrapleural catheter and the effec- 
tiveness of pain relief in improving one index of adequacy of 
ventilation (FVC) by relieving pain in patients who have severe 
pain. The only obvious conclusions to be drawn from reviewing 
the experience of Gabram et al. are that, in the total picture of 
chest injury, analgesia is one small detail in the management of 
the patient and that intelligent analgesia, by whatever means, 
cannot be evaluated as an isolated dependent variable related in 
some way to indices of lung function or morbidity. Although this 
trial fails as a randomized clinical trial, the effort is worthy; and I 
hope that trauma surgeons working in academic trauma units will 
continue their attempts to study injured patients. An unfortunate 
truth is that a high-minded study section would probably ridicule 
and would almost certainly" fail to fund this study. This fact cannot 
deter trauma surgeons from continued trials relating to chest 
injury and other worthy subjects. 


