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Objective
To evaluate the effect of timing of spine fracture fixation on
outcome in multiply injured patients.

Summary Background Data

There is little consensus regarding the optimal timing of spine
fracture fixation after blunt trauma. Potential advantages of
early fixation include earlier patient mobilization and fewer
septic complications; disadvantages include compounded
complications from associated injuries and inconvenience of
surgical scheduling.

Methods

Patients with spine fractures from blunt trauma admitted to an
urban level 1 trauma center during a 42-month period who
required surgical spine fracture fixation were identified from
the registry. Patients were analyzed according to timing of fixa-
tion, level of spine injury, and impact of associated injuries (mea-
sured by injury severity score). Early fixation was defined as
within 3 days of injury, and late fixation was after 3 days. Out-
comes analyzed were intensive care unit and hospital stay, venti-
lator days, pneumonia, survival, and hospital charges.

Results
Two hundred ninety-one patients had spine fracture fixation,
142 (49%) early and 149 (51%) late. Patients were clinically

similar relative to age, admission blood pressure, injury sever-
ity score, and chest abbreviated injury scale score. The inten-
sive care unit stay was shorter for patients with early fixation.
The incidence of pneumonia was lower for patients with early
fixation. Charges were lower for patients with early fixation.
Patients were stratified by level of spine injury. There were
163 cervical (83 early, 80 late), 79 thoracic (30 early, 49 late),
and 49 lumbar fractures (29 early, 20 late). There were no dif-
ferences in injury severity between early and late groups for
each fracture site. The most striking differences occurred in
the thoracic fracture group. Early fixation was associated with
a lower incidence of pneumonia, a shorter intensive care unit
stay, fewer ventilator days, and lower charges. High-risk pa-
tients had lower pneumonia rates and less hospital resource
utilization with early fixation.

Conclusions

Early spine fracture fixation is safely performed in multiply in-
jured patients. Early fixation is preferred in patients with tho-
racic spine fractures because it allows earlier mobilization and
reduces the incidence of pneumonia. Although delaying fixa-
tion in the less severely injured may be convenient for sched-
uling, it increases hospital resource utilization and patient
complications.

There are several advantages to early mobilization ainced skeletal traction. Retrospective studies were then
multiply injured patients. Lower rates of pulmonary com-published reporting lower rates of death and complications
plications and venothromboembolic events are the majawith aggressive fracture management with internal fixa-
benefits. Perhaps the best example of this concept is illusion.*~3In a prospective randomized trial, Bone &t @m-
trated in the evolution of the management of femur fracturegared early surgical stabilization (within 24 hours) with
in trauma patients. Historically, standard therapy was balelayed fixation. They showed that the incidences of pul-
monary dysfunction, adult respiratory distress syndrome,
and pulmonary emboli were all reduced. Ventilator and
Presented at The Southern Surgical Association, 112th Annual Sessitrospital days were also reduced in the early fixation group.

December 2000. ~_Seibel et d further showed that 10 days of traction in
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tients with immediate fracture fixation had a significantly
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with those in prolonged traction. The authors emphasizedvithin 7 days. All patients had prophylaxis against deep

the importance of mobilization (bed to chair) to reducevein thrombosis with subcutaneous heparin (unfractionated

pulmonary failure. or fractionated), calf compression devices, or a combina-

Although some have questioned early fixation in high-tion. Patients with spinal cord injuries had vena cava filters

risk patients (severe associated injuries, including chest anglaced.

brain injuries);"® others have found that fixation within 72

hours (preferably 24 hours) is beneficfal.Little work has o

been done in the important area of spine fracture fixationDefinitions and Outcomes

We conducted this study to try to answer three questions: patients were analyzed according to the timing of spine

Does the timing of spine fracture fixation affect nonneuro-gractyre fixation, the level of spine fracture, and the impact

Ioglc. oytcomes’? Do the location of th? spine fracture ancyt 5ssociated injuries. Total body injury was measured by

the timing of repair affect nonneurologic outcomes? Doespe Injury Severity Score (ISS; range 0—75). Brain injury

the timing of spine fracture fixation affect patients with \yas measured by the score on the Glasgow Coma Scale

neurologic deficits? (GCS; range 3-15). Severity of chest injury was measured
by the Abbreviated Injury Score (AIS; range 1-5). Func-
tional outcome was measured by the Functional Indepen-

METHODS dence Measure Score (FIM; range 3-12), which uses three

All patients with blunt trauma admitted to the Presley cOmponents: feeding, locomotion, and expression.
Regional Trauma Center (Memphis, TN) during a 42-month Early spine fracture fixation was defined as surgical sta-
period ending December 1999 with spine fractures thaPilization within 3 days of injury. Late spine fracture fixa-
required surgical stabilization were included in the study.tion was defined as surgical stabilization greater than 3 days
These patients were identified from the trauma registryfrom injury. A diagnosis of pneumonia required broncho-
Patients whose cervical spine fractures were treated onl§Copy with bronchoalveolar lavage, with cultures of the
with a halo vest were not included. lavage effluent yielding at least 1@olony-forming units/

All patients were admitted to the trauma service. SpinenL. Other outcomes analyzed were ventilator days, inten-
fracture fixation was performed by either the orthopedic orsive care unit (ICU) days, hospital length of stay, and
neurologic surgeons, alternating according to the hospitdiospital charges.
admission date. The decision to operate was at the discretion
of the orthopedic or neurosurgical attending surgeon. Gen-
eral indications for surgical spine fracture fixation includedStatistical Analysis
spine fracture with significant neurologic deficit, and an

unstable fracture pattern. Discrete variables were compared using chi-square anal-

ysis or the Fisher exact test. Continuous variables were
compared using the unpaired Studéemést. Statistical sig-

General Patient Care nificance was set & < .05.

Patients underwent standard resuscitation protocols that
included crystalloid (lactated Ringer’s) and blood. Abdom'RESULTS
inal evaluation for hemodynamically unstable patients in-
cluded abdominal ultrasound or diagnostic peritoneal lavage Over the 3.5-year study period, there were 11,296 blunt
if the ultrasound was equivocal. Patients with significanttrauma admissions. Of these, 1,756 (16%) had some type of
hemoperitoneum underwent emergent celiotomy. Hemodyspine fracture, and 291 (17% of spine fractures, 3% of blunt
namically stable patients had computed tomography anddmissions) had surgical fixation of their spine fracture.
celiotomy if necessary. Long bone fractures were repaired’hese patients form the basis of this report. Patients with
within 24 hours unless there were compelling reasons fopenetrating spine injuries were not included.
delay, such as severe brain injury with intracranial There were 212 male patients (73%) and 79 female
hypertension. patients (27%). Mean age was 34 years, and mean ISS was
Patients with spine fractures were not mobilized (i.e., bed24. Mechanism of injury was a motor vehicle crash in 71%,
to chair) until fixation was accomplished. These patientsa fall from height in 14%, a motorcycle crash in 7%, a
were log-rolled in the interim. Indications for mechanical diving accident in 5%, and an assault in 3%. The location of
ventilation included severe brain injury, airway protectionthe spine fracture was cervical in 56%, thoracic in 27%, and
after maxillofacial trauma, and respiratory failure. Weaninglumbar in 15%. The overall incidence of spinal cord injury
from mechanical ventilatory support was instituted whenwas 50% (145 patients). In these patients, the location of
the problem for which the patient was intubated had respine fracture was cervical in 50%, thoracic in 31%, and
solved. For patients who would likely require prolongedlumbar in 10%. Overall pneumonia incidence was 27%, and
airway protection, tracheostomy was performed, usuallyoverall death rate was 4%.
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Patients were assigned to orthopedics or neurosurgery

based on the admission date. Orthopedics managed 149 Table 1. PATIENT INJURY

patients (51%) and neurosurgery 142 (49%). Early fixation CHARACTERISTICS

was accomplished in 52% for orthopedics and 45% for Early Late
neurosurgery. There were no outcome differences between Fixation Fixation P Value
the patient groups.

Table 1 describes the patient characteristics relative to thE!™er 132 122 o
timing of surgical spine fracture fixation. Although there arelsgse o3 o5 NS
statistical differences between the early and late fixatiomgmission SBP 120 121 NS
groups, these differences are of questionable clinical signifAdmission GCS 13.5 12.4 .02
icance. The chest AIS was greater in the late group probablg&hr transfusions 1.4 1.4 NS
because of the greater number of thoragpine fractures. gﬁéﬁd njury 50%'7 500/20'3 ,\?;
Four patients had multiple-level fractures (two cervical andiervical fracture 58% 549% NS
thoracic, two thoracic and lumbar). Three of these had earlynoracic fracture 21% 33% o1
fixation and one had late fixation. Thus, the early and late.umbar fracture 21% 13% NS

fracture fixation groups were well matched for injury severity. . , .
Patient outcomes after spine fracture fixation relative td>S: "ury Severity Score; SBP, systolic blood pressure; GCS, Glasgow Coma
L . . ... Scale Score; AIS, Abbreviated Injury Score.
the timing of surgery are shown in Table 2. Despite similar.
severity of injury, those who underwent late spine fracture

fixation had a significantly higher incidence of pneumonia . .
. . shorter | nd hospital lower pneumonia r n
and longer ICU and hospital stays. These translated |ntS orter ICU and hospital stays, a lower pneumonia rate, and

- ai’ess resource utilization, but a significantly increased death
. rate. For older patients (50 years or older), early fixation
t|on: When .the FIM scores were compared, the.re were n(Y)vas associated with shorter ICU and hospital stays, lower
stat:stlca; (c)hf\reresnzes between the groups relative to tOt%neumonia and death rates, and significantly less resource
scores (9.0 vs. 8. h) vzed di he level ]utilization. For patients with significant brain injury (GCS

.Pa“.e’?ts were eén analyzed according tq t. € ‘evel oL 10), early fixation was associated with shorter ICU and
spine injury. Table 3 |ISFS thg patient characteristics for eadﬁospital stays, a slightly lower pneumonia rate, a higher
fracture level and fixation time. Each fracture level 9"UPyeath rate, and less resource utilization. Patients without
was fairly well matched relative to injury severity. Those ’

) . Y significant associated injuries (ISS 25) were also com-
with thoracic fractures who underwent early fixation were g J ( )

. o ared in a similar fashion. There were 73 patients who had
younger than those in the late fixation group, but there Wer%arly fixation and 62 who had late fixation. The groups were
otherwise no substantial clinical differences between .

. S well matched with respect to ISS, GCS, chest AlS, and
groups. Despite the similarity between groups, there wer

significant outcome differences (Table 4), primarily among%euroIOgIC deficit, The early group was younger (30 vs. 37

patients with thoracic spine fractures. Delayed fixation was ears,l? = 'O.l)' There were statistically significant differ-
significantly associated with a prolon.ged ICU stay regard—ences in ventilator days (0.2 early vs.'2.5 \&e; .02), ICY
less of the fracture site and a prolonged hospital stay fo?tay (3.6 vs. 8.2 day$: < '.001)’ hospital stay (8.7 vs. 17.9
patients with thoracic and lumbar fractures. In patients wit days,P < .001), gnq hospital charges ($55’288 vS: $8.4 1252,
thoracic fractures, ventilation days and the incidence o = .001). The incidence of pheumonia was lower in the
. ' S . -~ “early group (1% vs. 8%), but this difference was not

pneumonia were both S|gn|f|cqntly gre_ater with late f'xat'o.n':?ignificant.
Late fixation was "?"SO assomateq W!t.h mcr.easec_j hosp|.ta Given the association between the severity of chest injury
charges, and the difference was significant in patients with
thoracic fractures. There were no significant differences in
FIM scores by fracture level relative to the timing of fixa-
tion. Thus, it appears that delayed fixation, when comparing
all patients with surgical spine fractures and by individual
fracture levels, is detrimental. Early Late

However, other reasons for delayed fixation may exist in Fixation Fixation P Value

patients with blunt trauma, including multiple associated

Table 2. OUTCOMES RELATIVE TO
TIMING OF SPINE FRACTURE FIXATION

injuries, advanced age, or brain injury. Therefore, patientz%/em"ator days 83 94 NS
ified according to these factors (Table 5). Within - 0¥ %9 15.9 001
were strati 9 Tabple 5). Within . iia ays 19.3 28.0 001
each patient group, there were no substantial clinical differpneumonia 219 33% 03
ences relative to severity of injury. Table 6 shows theDeath 5.6% 2.7% NS
outcomes for these groups according to the timing of fracJotal charges $104,486 $141,295 003

ture fixation. For patients with significant associated injuriesICU o ]
(ISS= 25), early spine fracture fixation was associated with__"o o co° ™
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Table 3. PATIENTS ACCORDING TO LEVEL OF SPINE FRACTURE AND TIMES OF

FIXATION
Cervical Thoracic Lumbar

Early Late Early Late Early Late
Number 83 80 30 49 29 20
Age 34 38 26* 35*% 33 33
ISS 24 26 23 25 19 21
Admission SBP 113 119 129 124 130 121
Admission GCS 12.8 1.7 14.9* 13.5* 14.3 13.5
48-hr transfusion 0.7 1.7 2.6 1.3 2.4 0.5
Chest AIS 1.1 1.6 3.7 3.7 1.2 1.6
Spinal cord injury 57% 48% 50% 61% 31% 30%

ISS, Injury Severity Score; SBP, systolic blood pressure; GCS, Glasgow Coma Scale score; AlS, Abbreviated Injury Score.
*P < .05.

and the subsequent development of pneumonia, 143 patierntients with neurologic deficits. For those without neurologic
with significant pulmonary injury (chest AIS- 2) were  deficits, there were significant resource utilization reduc-
analyzed relative to the timing of fixation (60 early, 83 late).tions and a lower incidence of pneumonia. Thus, early
Patients were similar according to age, ISS, admissioffixation resulted in a better outcome and less resource
blood pressure, transfusions, and incidence of cord injuryutilization regardless of neurologic deficit.
There were significant differences in ICU stay (10.8 days Thromboembolic complications were evaluated. There were
for early vs. 18.4 for latel? < .003), hospital stay (22.5 vs. no instances of pulmonary emboli in the study population. In
32.9 days,P < .02), and hospital charges ($120,815 vs.12 patients (4%) deep vein thrombosis (iliac or femoral) de-
$164,854P < .02). The incidence of pneumonia was alsoveloped. The incidence of deep vein thrombosis was signifi-
significantly higher in patients with late fixation (23% vs. cantly lower in the early group (1% vs. 78,< .04).
48%,P < .003). Thus, early fixation was associated with an There were 12 deaths (4%). Eight (6% of early) occurred
improved outcome and resource utilization in patients within the early group and four (3% of late) in the late group
associated chest injury. (P = NS). The causes of death in the eight patients with
Table 7 compares patients with and without paralysisearly fixation were sepsis and organ failure in five (all of
Equivalent numbers underwent early and late fixation. Pawhom had respiratory failure), brain injury in two, and
tients with paralysis and early fixation had a higher GCS butracheoesophageal fistula in one. All had cervical fractures,
were otherwise well matched. Patients without neurologicand seven had quadriplegia. The causes in the late group
deficit and delayed fixation were older and had a slightlywere sepsis and organ failure in three (all had respiratory
higher ISS. Table 8 illustrates outcomes in patients relativdailure) and withdrawal of support in one. Three had cervi-
to spinal cord injury and the timing of fixation. Early cal fractures (two with quadriplegia) and one had a thoracic
fixation resulted in significant resource reductions for pa-fracture with no neurologic injury.

Table 4. OUTCOMES RELATIVE TO LEVEL OF SPINE FRACTURE AND TIMING OF

FIXATION
Cervical Thoracic Lumbar
Early Late Early Late Early Late

Ventilator days 13.5 12.7 1.2* 7.6* 0.6 1.0
ICU days 12.9t 18.71 7.0* 156.1* 4.1* 7.1
Hospital days 24.3 29.4 13.0* 30.3* 11.2¢ 16.7*
Pneumonia 34% 39% 3%* 37%* 3% 0%
Death 9.7% 3.8% 0% 2% 0% 0%
Total charges $125,376 $151,908 $84,011* $146,087* $70,200 $82,472

ICU, intensive care unit.
*P <.001.
TP <.05.
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Table 5. PATIENTS STRATIFIED BY ISS, AGE, AND BRAIN INJURY RELATIVE TO
TIMING OF FIXATION

ISS > 25 Age > 50 GCS <10

Early Late Early Late Early Late
Number 69 87 16 28 28 48
Age 34 36 57 62 40 36
ISS 33 33 29 27 30 32
Admission SBP 118 118 124 137 102 99
Admission GCS 138.3* 11.8* 12.1 12.9 7.9 7.2
48-hr transfusions 2.1 2.0 2.0 2.2 1.3 2.5
Chest AIS 2.4 3.0 1.6 2.1 1.3* 2.5%
Spinal cord injury 81% 76% 57% 43% 71% 73%
ISS, Injury Severity Score; SBP, systolic blood pressure; GCS, Glasgow Coma Scale score; AlS, Abbreviated Injury Score.
*P < .03.
DISCUSSION that early surgery <72 hours) may improve neurologic

recovery in patients with cervical cord injuries. Although
ng-term neurologic outcome was not addressed in the
current study, there were no differences in the FIM scores

The timing of spine fracture fixation is controversial.
Several studies have evaluated the neurologic outcome, b

there is no consensus on the timing of spine fixation. Wag

ner and Chehra¥ reported that surgical decompression between tho.se with early arld late spine fractur.e fixation.
within 48 hours of injury in 44 patients had no effect on Comparative data regarding the timing of spine fracture

neurologic recovery. Tator et&lcompared surgical and fixation and nonneurologic outcome have not adequately

nonsurgical therapy in 208 patients with spinal cord injuryP€€n addressed in the literature. Mirza efajornpared
and found no difference in neurologic outcome. Marshall efatients with early cervical spine fracture fixation at one
multiinstitutional study and found that although neurologic They found that early fixation was associated with fewer
deterioration was uncommon (5%), no deterioration ochonneurologic complications. However, given the study de-
curred when surgery was performed after 5 days_ A proSign (tWO different institutions with different management
spective randomized study was conducted by Vaccaro €&chemes), these outcomes are difficult to interpret. Levi et
al*® comparing early €72 hours) and lateX5 days) spine  al** compared early and late fixation in 103 patients with
fixation. They found no neurologic benefit with early sur- cervical cord injuries and ISS higher and lower than 18.
gery. Others have suggested that early fixation may result ihhey showed improved resource utilization in the early
improved neurologic outcome. Levi et‘4showed, in 103  surgery groups, but the groups were relatively small. Schle-
patients, functional improvement with early<24 hours) gel et at® had similar findings in a group of 138 patients.
spine fixation. Mirza et &P studied 43 patients and stated The results of other studies have suggested that early fixa-

Table 6. OUTCOMES BY ISS, AGE, AND BRAIN INJURY RELATIVE TO TIMING OF

FIXATION
ISS > 25 Age > 50 GCS < 10

Early Late Early Late Early Late
Ventilator days 16.7 14.4 10.3 10.3 23.1 18.9
ICU days 16.5 21.4 6.7t 18.8t 19.6 241
Hospital days 30.4 35.2 16.9 31.5 32.1 39.9
Pneumonia 42% 51% 19% 39% 54% 60%
Death 12%+ 2%t 6% 14% 14% 6%
Total charges $156,665 $178,916 $94,905* $165,579* $161,666 $196,170

ISS, Injury Severity Score; GCS, Glasgow Coma Scale score; ICU, Intensive care unit.
*P < .04.
1P < .001.
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Table 7. PATIENTS STRATIFIED BY
NEUROLOGIC DEFICIT AND TIMING OF

FIXATION
Paralysis No Paralysis

Early Late Early Late
Number 71 74 71 75
Age 34 34 30* 39*
ISS 30 32 151 18t
Admission SBP 119 114 121 128
Admission GCS 13.3* 11.5* 13.8 13.3
48-hr transfusions 1.5 1.6 1.4 1.2
Chest AIS 2.1 2.9 1.3 1.7

ISS, Injury Severity Score; SBP, systolic blood pressure; GCS, Glasgow Coma
Scale score; AlS, Abbreviated Injury Score.

*P < .001.

1P < .03.

Ann. Surg. « June 2001

Early fixation enabled more timely mobilization of patients,

resulting in a lower incidence of pneumonia and less re-
source utilization. Patients with cervical and lumbar frac-
tures also had less resource utilization. Early mobilization is
extremely important in these patients, most of whom have
significant associated pulmonary injuries.

A criticism of this retrospective study is that the early and
late fixation groups were statistically different relative to
age, GCS, and chest AIS (see Table 1). These confounding
variables may skew the analysis because they are all asso-
ciated with pulmonary complicatiort$:*® Thus, high-risk
groups were analyzed separately: patients were stratified
according to injury severity, age 50 years or older, GCS
score 10 or less, and severity of chest injury. There was no
advantage to late spine fracture fixation in the high-risk
groups of older age and significant brain injury. Patients
with chest AIS of more than 2 and early fixation had a

significantly lower incidence of pneumonia and less hospital
resource utilization. However, there was a significantly
tion does not result in improved nonneurologic out-higher death rate with early fixation in the most severely
comes:t®1118and one group showed a higher frequency ofinjured patients (ISS= 25), although the numbers were
thromboembolic complications in the surgical grddp. small. A possible explanation is that the incidence of cer-
The current study emphasized nonneurologic outcomegical cord injury (the highest-risk patient) was greater in the
relative to the timing of spine fracture fixation in a large, early group (85%) versus the late group (73%). In addition,
single-institution series. The groups were well matched fothe ISS was greater in those who died (37 vs. 29), suggest-
injury severity, level of spine fracture, and incidence ofing more severe injury. Further, exclusion of deaths not
neurologic deficit. Patients with early fixation had a signif- related to the spine fracture resulted in no significant dif-
icantly lower incidence of pneumonia and shorter ICU andference in death rates. It is clear that this select group of
hospital stays, resulting in lower hospital charges. Thusseverely injured patients warrants careful consideration of
when evaluating all patients with spine fractures, there is aisks and benefits before spine fracture fixation. In general,
distinct advantage to fracture fixation within 3 days of it appears that early fixation in all these high-risk groups is
injury relative to nonneurologic outcome. This is likely due beneficial.
to earlier patient mobilization and its advantages to overall In conclusion, spine fracture fixation within 72 hours of
patient care, similar to the findings for early long boneinjury is beneficial in trauma patients. Fixation even sooner
fracture fixation. Indeed, fixation at 24 or 48 hours may alsamay also improve outcomes and should be studied. Signif-
be beneficial, but these time frames were not addressed inant reductions in the incidence of pneumonia were seen
this study. Further studies may elucidate a better time fowith early fixation in patients with thoracic spine fractures,
fixation. patients with severe associated chest injuries, and patients
The most striking outcome and resource utilization dif-without neurologic deficit. Significant reductions in hospital
ferences were seen in patients with thoracic spine fracturesesource utilization were seen with early fixation in patients

Table 8. OUTCOMES OF PATIENTS BY NEUROLOGIC DEFICIT AND TIMING OF FIXATION

Paralysis No Paralysis

Early Late Early Late
Ventilator days 15.9 14.7 0.6t 4.3t
ICU days 15.9* 22.1* 3.8t 9.8t
Hospital days 29.1 36.2 9.3* 19.9*
Pneumonia 39% 51% 3%* 15%*
Death 6% 3% 1% 1%
Charges $146,716* $183,701* $60,755t $100,631t

ICU, intensive care unit.
*P < .05.
1 P < .003.
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with thoracic spine fractures, severe associated chest inju8. Hoyt DB, Simons RK, Winchell RJ, etal. A risk analysis of pulmonary

ries, and fewer associated injuries (1SS 25), and in complications fqllowmg major trauma. J Trauma 1993; 3_5:524—531.

. . . . . . lthouah earl 19. Croge MA, Fabian TC, ngdle Smlth.L, et al. Identification of early
Patlgms with or without ”e“ro'og_'c defICI_t. A 9 . y_ predictors for post-traumatic pneumonia. Am Surg 2001; 67:105-110.
fixation may cause problems with surgical scheduling, it .
does allow early mobilization of patients. Further studiesPiscussion
should be performed, ideally in a prospective randomized DR. GRACE R. ROZYCKI (Atlanta, Georgia): President Aust, Secre-
fashion, to determine the full impact of the timing of spine tary Townsend, members, and guests. Init‘iatives devoted to st_reamlining
fracture fixation. the care of the injured patient are not only important for quality improve-

ment but integral to the financial survival of a department.
In this study, the authoranalyzed data on 291 patients who required
operative spine fracture fixation relative to the timing of the fracture
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cervical spine trauma: does the timing of surgery affect the outcome?ty orthopedic procedures? Was there a difference in the type of fixation,
Neurosurgery 1991; 29:216-222. especially in the cervical group, in terms of open fixation versus use of

15. Mirza SK, Krengel WF lll, Chapman JR, et al. Early versus delayedhalos? Was there a difference in the complexity of the spine fracture in the
surgery for acute cervical spinal cord injury. Clin Orthop 1999; 359: distribution of complete and partial neurologic injury? Did all patients
104-114. receive steroids in the perioperative period?

16. Schlegel J, Bayley J, Yuan H, et al. Timing of surgical decompression Given the retrospective design, is it impossible to be sure that the groups
and fixation of acute spinal fractures. J Orthop Trauma 1996; 10:323-were truly comparable? Indeed, the delayed group was older, with more
330. severe chest injuries.

17. Wilmot CB, Hall KM. Evaluation of the acute management of To help account for these differences, and keep dependent variables at
tetraplegia: conservative versus surgical treatment. Paraplegia 198®ay, a multivariate analysis would be more appropriate to help control for
24:148-153. group differences, and | wonder if you have carried that out.
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| enjoyed this paper and | think it is safe to conclude that early spinewould really preclude that except in the unusual case of open abdomen
fixation is safe in the appropriately selected patient, but not necessarilyith subsequent multiple reexplorations.
better until we have a more thorough multivariate analysis of the data or a To address Dr. Cioffi's question, why 3 days: we chose 3 days for a
prospective study. Thank you. number of different reasons. First, there is really no consensus in the
DR. MARTIN A. CROCE (Memphis, Tennessee): I'd like to thank Dr. literature. If one evaluates the limited data for nonneurologic outcomes,
Rozycki and Dr. Cioffi for their comments. First, I'd like to address Dr. early and late is defined as anywhere from 24 hours to 5 days.
Rozycki's questions. Did all patients receive steroids? Yes, they did, and the standard protocol
Indeed, the highest complication rates in the entire study were in patientfor 24 hours. Relative to the issue of group inequality and, perhaps, those
who had cervical spine fractures with neurologic deficit. We had nowho had cervical spine fractures, again, as | mentioned, people who were
comparison with nonoperative patients because we only included in théreated only with halo vests were not included in the study.
study those patients who underwent operative spine fracture fixation. Relative to the overall differences between groups, yes, this is a retro-
Patients who had halo vests were not included in this study population. Wepective study, but | am not here to apologize for the data. Retrospective
did, however, briefly look at those patients who did have halo vests placedstudies have inherent problems, and I'd like to paraphrase, | guess, Bill
I'm here to tell you that that is not an innocuous procedure. These patientRarcells, coach of the Giants, who at the time was asked about his team’s
do not typically jump up and run out if they don’t have neurologic deficit, record, and he says, “We are what we are.” Well, to paraphrase that, I'd say
because a halo vest is a restrictive device placed on the chest. Anthe data is what it is, with no definition of “is” required.
especially in patients with multiple injuries, halo vests are associated with Rather than force the data to fit some sort of model with multivariate
a significant incidence of pneumonia and other pulmonary complicationsanalysis, we chose to analyze each high-risk group separately. | think in
The second question dealt with patients who had multiple-level injuriesthis sort of analysis, it then makes the interpretation a little bit more
That occurred in about 2% of the population. Those patients did typicallymeaningful. With multiple outcomes that were measured, manipulating a
undergo staged procedures. For the purpose of this particular study, theyultivariate analysis is certainly possible and one can manipulate it to
entered into the group which enabled them to be mobilized. Most patientsvhatever sort of evaluation you want. We did perform such a multivariate
with multiple spine injuries, therefore, went into the late group becauseanalysis and found that pneumonia and increased resource utilization was
with staging the procedures, they weren't able to get out of bed until theirassociated with injury severity and delayed spine fracture fixation.
final spine fracture was fixed, which would put them past the 3-day limit. Not only is early fixation safe, we think it is really beneficial, with
The third question dealt with penetrating injuries. We did not evaluateimproved outcomes and improved resource utilization. There certainly is
penetrating injuries, although typically those types of injuries are stableno advantage to delayed spine fracture fixation. Much does depend on the
fractures and their incidence of operative fixation is not nearly as high asndividual hospital resources. But if the hospital chooses to care for these
those patients who had blunt spine injuries. We think it is still imperative particular patients, then it should provide the resources to allow surgeons
that they be measured for their brace or whatever sort of device that they'r® perform early spine fracture fixation.
going to get in a very timely fashion, and I'm not sure that laparoscopy I'd like to thank the Southern for the privilege of presenting this data.



