
www.journalchiromed.com

Journal of Chiropractic Medicine (2008) 7, 146–154
Chiropractic management of a 47-year–old firefighter
with lumbar disk extrusion
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Objective: This case report describes the effect of exercise-based chiropractic treatment on
chronic and intractable low back pain complicated by lumbar disk extrusion.
Clinical Features: A 47-year–old male firefighter experienced chronic, unresponsive low
back pain. Pre- and posttreatment outcome analysis was performed on numeric (0-10) pain
scale, functional rating index, and the low back pain Oswestry data. Secondary outcome
assessments included a 1-rep maximum leg press, balancing times, push-ups and sit-ups the
patient performed in 60 seconds, and radiographic analysis.
Intervention and Outcome: The patient was treated with Pettibon manipulative and
rehabilitative techniques. At 4 weeks, spinal decompression therapy was incorporated. After
12 weeks of treatment, the patient's self-reported numeric pain scale had reduced from 6 to 1.
There was also overall improvement in muscular strength, balance times, self-rated functional
status, low back Oswestry scores, and lumbar lordosis using pre- and posttreatment
radiographic information.
Conclusion: Comprehensive, exercise-based chiropractic management may contribute to an
improvement of physical fitness and to restoration of function, and may be a protective factor
for low back injury. This case suggests promising interventions with otherwise intractable low
back pain using a multimodal chiropractic approach that includes isometric strengthening,
neuromuscular reeducation, and lumbar spinal decompression therapy.
© 2008 National University of Health Sciences.
Introduction

Occupation-related low back injury has a tremen-
dous impact on the economy of the United States.
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Work-related low back injuries and illnesses are
responsible for the highest dollar amount of compensa-
tion in US industry and are the most common causes of
lost-time injury.1 Supervised exercise therapy has been
recommended as a first line of treatment of chronic low
back pain (CLBP) as well as spinal manipulative
therapy (SMT).2 Multidisciplinary treatment empha-
sizing function-centered rehabilitation has also recently
ciences.
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been shown to reduce lost work days when compared
with patient-centered treatment.3 Recent literature
discusses the safety and efficacy of conservative and
surgical treatment of sudden-onset low back pain.4-6

Most (80%-90%) of the patients experiencing acute
low back pain typically recover function and become
pain-free, as a result of treatment or the passage of time,
within 6 to 8 weeks.7

For treatment of CLBP, however, the prognosis is
not as promising.8 Educational programs such as
back schools have shown effectiveness with patients
with recurrent and CLBP in various occupational
settings.9 Exercise therapy has also been indicated as
an effective method of treatment, but it is unclear
which therapeutic option offers the most cost-
effective outcome.10,11 There is also no conclusive
evidence to support a specific type of exercise
recommendation in cases of CLBP.12 Chronic low
back pain often presents with one or more underlying
factors, and each must be discovered and considered
in the treatment plan.

Lumbar stabilization exercise programs have
recently gained interest in the biomedical literature.
Structural changes in disks, altered neuromuscular
recruitment patterns, and/or decreased muscular
endurance has been implicated as potential risk
factors in patients with CLBP. A superior manual
method to test potential risk factors such as decreased
strength, coordination, and a neutral spinal position
remains unclear in the literature.13 In this case, initial
testing involved the application of an external head
and shoulder weight to provide a beginning reference
point with respect to a neutral spinal position and
initial spinal stability. This testing process has been
previously outlined in the literature.14,15 The patient
also presented with several complicating factors,
including a postsurgical procedure and lumbar
transitional segment. Although the use of spinal
decompression therapy (SDT) is controversial,16-18

the benefits for certain subgroups of patients with low
back pain remain undetermined.17 Subgroups with
lumbosacral transitional segments, for example, have
been reported in 2% to 11.5% of the presenting cases
of CLBP.19-22 No conclusive evidence has been
reported that associates transitional segments as a
cause of low back pain; but such a comorbidity may
present clinical complications regarding chiropractic
techniques used and require change, for example, in
line of drive and force applied.23 There also has been
an increased risk of disk protrusion or disk extrusion
above the transitional L5 vertebra in patients with
low back pain.24
This case report discusses the treatment and results
with a patient who had experienced a failed trial of
SMT with CLBP, right extremity pain, and transitional
segment in an occupation requiring elevated physical
fitness standards.
Case report

A 47-year–old firefighter, 5′8″ tall and weighing
200 lb, presented for treatment with chief complaints of
low back pain, right buttock pain, right extremity
paresthesias, and difficulty walking including climbing
stairs. He reported he was fearful of an early exit from
the firefighting profession due to a low back disability.
The patient had a very active lifestyle before his injury,
reporting exercising at least 4 to 5 times per week. His
exercise routine consisted of 2 to 3 days of strength
training alternating with some form of aerobic
conditioning, including bike riding, kayaking, and
using a stair mill. He described the lower back pain as
deep and dull in nature, the right buttock pain as sharp,
and the sensation in the right leg as pins and needles.
He reported eliciting temporary relief from the lower
back and buttock pain by placing his fist in the central
portion of his lower back around the L3 through L5
vertebral level forcing his lower back into slight
extension. The patient also had difficulty sleeping,
reporting that he awakened at least once nightly
because of radicular pain. At the time of presentation,
the patient was not taking any over-the-counter or
prescribed medication. He was applying cold packs
occasionally. Eleven years before presentation, the
patient had an L4-5 herniated disk with a gradual
progression of symptoms over time, which resulted in a
lumbar diskectomy at the involved level. He could not
recall any trauma or any specific date that the
symptoms began. The patient experienced relief of
radicular symptoms within days after the surgery; and
for approximately 7 years after surgery, his radicular
symptoms remained virtually nonexistent. However,
within the past 4 years, he reported an increasing
number of episodes, reporting 3 to 4 within the last
year. The radicular symptoms were managed sympto-
matically with conventional chiropractic management
consisting of high-velocity, low-amplitude (HVLA)
SMT, typically resolving within 2 to 3 weeks of
treatment. The patient had also experienced CLBP
starting approximately 15 years ago with progressive
worsening of symptoms over the past 4 years. The
CLBP was virtually unresponsive to the surgical
procedure or previous chiropractic management.



Table 1 Summary of self-rated pain, function, and
disability findings

Week NPS Score FRI Low Back Oswestry

1 6 21 43%
2 6
3 5
4 8 19 40%
5 7
6 6
7 6
8 3 11 30%
9 3
10 3
11 2
12 1 5 15%

FRI, Functional rating index.

Fig 1. A to C, This figure shows the pre- and posttreatment
obtained an apparent 12° increase in lumbar lordosis when m
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Five weeks before presentation, the patient injured
himself while shoveling snow and sought care from
his previous chiropractor. Recent radiographs were not
available; however, a records request from the
previous chiropractor determined that his care con-
sisted of HVLA side-lying manipulation along with
diversified manipulative techniques for the cervical
and thoracic spine, with no reduction of symptoms for
4 weeks at a frequency of 2 times per week. The
radicular symptoms and associated sensorimotor
deficits did not resolve and were not contraindicated
latera
easure
in the 5-week period. At the time of presentation, the
patient reported on the Oswestry outcome assessment
form, “My pain is neither getting better nor worse,”
with respect to changing pain levels. His low back
Oswestry score was a 21/50 at the time of presentation
to this office.

Magnetic resonance imaging was ordered by this
office, which revealed a large right lateral disk
extrusion at the L4-5 intervertebral level that
completely effaced the lateral foramen. At this clinic,
several forms and rating scales were used to evaluate
and grade patient progress. Numeric pain scale (NPS)
was recorded weekly, whereas functional rating index
and a low back Oswestry were completed at 4-week
intervals (Table 1). Initially, his self-rated NPS pain
score was 6 on the 11-point, 0 to 10 scale; his
functional rating index score was 17 (42% disability);
and his low back Oswestry score was 21 (severe
disability). Straight leg raise test result was positive
on the right at 55° for right extremity radiculopathy
consistent with L5 and partial S1 nerve root
encroachment at the lateral one-third dorsum of the
foot. Sensory testing revealed hypoesthesia to light
and sharp touch over the anterolateral aspect of the
right calf extending to the dorsum of the foot
between the first and second metatarsal. Achilles
reflexes were diminished bilaterally, +1. Although the
patient reported weakness with certain movements,
muscle strength testing revealed the lower extremities
l lumbar radiographs. This patient, after 36 visits in 12 weeks,
d from the posterior aspect of the L1 and L5 vertebral bodies.



Table 2 Summary of pre- and posttreatment muscle
strength/endurance testing

Baseline 90 d

Muscle Strength Leg Press 430 lb 450 lb
Endurance (60 s) Push-Ups 50 Reps 54 Reps

Sit-Ups 31 Reps 42 Reps
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to be equal and full bilaterally. Heel and toe walk was
performed with moderate difficulty due to acute low
back pain and radicular pain in the L5/S1 nerve root
distribution. Thoracolumbar range of motion was
markedly limited in flexion, and mild limitations
were noted in lateral flexion and rotation. A visual
postural examination revealed a high right shoulder,
high left iliac crest, mild antalgic forward and right
upper body lean, and anterior head carriage. Postural
analysis was also used here as a preliminary screen-
ing measure for radiographic studies. Palpatory
examination revealed an active trigger point at the
right piriformis muscle, right side paravertebral
myospasm, and palpable tenderness at the L5 spinous
process. The Sorenson test result was positive, with
the patient performing prone lumbar extension for 38
seconds before failure, suggesting weak lumbar
paraspinal musculature. Pain mildly altered the
patient's gait, causing a limp on the right extremity
with failure to fully extend the right leg. The patient's
diagnosis included L4/L5 right lateral disk extrusion,
sciatica at the L5 and partial S1 nerve root
distribution, and lumbar sprain/strain.

Cervical and lumbar radiographs were taken
initially in both the anteroposterior and lateral views
to quantify the configuration of the cervical and
lumbar spine initially. This case, however, only reports
on the lumbar radiographic evaluation. The radio-
graphic procedures used here were consistent with
those outlined by Jackson et al.25 Evaluation of the
plain films revealed a transitional segment at L5 with
a decrease in disk height at L4/L5, mild lumbar
levoscoliosis, and a reduced lumbar lordosis. Initially,
the lumbar lordosis measured 12° and the sacral base
angle (Ferguson angle) measured 32° (Fig 1).
Secondary outcome assessments included pre-and
posttreatment lateral lumbar radiographic analysis
and several specific muscle testing requirements. At
baseline, the patient was asked to record his 1-rep
maximum leg press performed on a seated leg press
machine measured by a Fitlinxx26 software program
(Fitlinxx, Norwalk, CT). Additional testing procedures
were instructed by the licensed chiropractor with
expertise in such assessment and were witnessed and
recorded by a chiropractic assistant. These data
included the number of push-ups and sit-ups the
patient could perform in 60 seconds and balancing
times on a Posturomed (Haider Bioswing, Bavaria,
Germany).27 The results of the fitness testing are
illustrated in Table 2 and Fig 3. At baseline, the
patient was instructed to discontinue any muscle
strength training regimen. The patient was tested by
the author both pre- and posttreatment with exactly the
same instructions while observing for faulty move-
ments during the testing process. He also was asked to
complete a questionnaire to assess various lifestyle
variables—initially at baseline and then at 3-month
intervals for approximately 1 year to determine the
effectiveness of this treatment regimen. Treatment
goals were designed to address quickly and effectively
the multitude of contributory factors commonly
witnessed in cases of CLBP. In this case, treatment
focused on decreasing pain, improving spinal balance
and proprioception, reducing asymmetrical spinal
loading, enhancing muscular endurance strength, and
educating the patient on proper body mechanics with
his daily living and required occupational activities.

The patient was treated 3 times weekly for the first
4 weeks of care. Office visits began with motion-based
therapy (MBT) exercises on a Pettibon Wobble Chair
(PWC) (Pettibon Institute, Gig Harbor, WA) for
4 minutes with an emphasis on left side lateral flexion
of the lumbodorsal spine. Warm-up procedures were
followed by SMT, neuromuscular reeducation, muscle
stretching/strengthening on a Pettibon Linked Trainer
(PLT) (Pettibon Institute), and positional traction. The
PWC has been previously outlined in the literature.28-31

Spinal manipulative procedures were performed in
accordance with the radiographic findings and con-
sisted of anterior dorsal mobilization from the seventh
through 11th thoracic vertebrae, cervical distractive
adjustment at the level of the fifth and sixth cervical
vertebrae in the y-axis, and mobilization of the level of
the occiput and first cervical vertebra with a drop piece
mechanism in the negative z-axis. A bilateral side
posture lumbopelvic adjustment was also performed to
mobilize the lumbosacral joints. The goal of the
manipulative procedures has been previously reported
in a comprehensive spine care setting.28,29,31,32 Spinal
manipulative procedures were implemented at a
frequency of 1 time per week beginning the first
month and continued through the 12 weeks of
treatment. Immediately after the first trial of manip-
ulative procedures, the patient was fitted with a 4-lb
anterior head weight and an 8-lb left external shoulder
weight and instructed to walk while wearing the



Fig 2. This figure is an illustration of the beginning lumbodorsal fulcrum exercises. The apex of the fulcrum is placed just
below the last rib. These exercises were also performed in the at-home setting.
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weights for 10 minutes. After walking with the anterior
head weight and shoulder weight, a lateral lumbar
stress radiograph was taken to predetermine the
effectiveness of restoring a more normal lumbar
lordosis (Fig 3).

Specific exercises performed on the PLT were
predetermined from radiographic analysis and have
been used in the past in a comprehensive approach to
spinal disorders.28,32 Neuromuscular reeducation was
incorporated through PWC exercises with head and
shoulder weight and balancing on a Posturomed27 with
1 leg while wearing a head and shoulder weight. The
patient did this with eyes open and closed during this
treatment and was timed weekly with his eyes open,
and the data are reported in Fig 2. The timer started
upon lifting the leg and stopped when the body
noticeably leaned or if the elevated leg touched the
platform. After 3 trials, the average time registered was
4.5 seconds on the left leg and 8 seconds on the right
leg. The goal of this exercise was to improve the
patient's postural stability, with the patient ideally
being able to stand on each leg for a greater length of



Fig 3. This figure illustrates the balancing times with the
patient's eyes open on each leg while wearing a 4-lb head
weight and 8-lb shoulder weight throughout the course of
treatment. This procedure was performed after each
manipulative and/or lumbar spine decompression treatment
Despite reinjury at the conclusion of week 4, the patient's
balancing times improved overall.
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time as active adaptive learning occurred over the
course of treatment. Spinal manipulative therapy and
active rehabilitative procedures were followed by a
cool-down session of left side-lying lumbar spinal
molding on a high-density foam roll for a total
of 8 minutes.

At home, rehabilitative therapy consisted of PWC
exercises with the head and shoulder weight to be
performed twice daily for 15 minutes per session. Just
before the conclusion of the first month of care, the
patient subjectively reported that his presenting com-
plaints had improved 25%. However, at the end of the
fourth week of care, the patient reinjured himself when
he lifted a catalytic converter at work. The patient's
symptomatology was worse than the initial visit, with
his self-rated NPS score increasing to 8/10; however,
orthopedic and neurologic examinations remained
unchanged (Table 1).

At this time, the patient was emotionally fatigued,
stating he felt “handicapped” as a result of his low back
issues. A neurosurgical consult was ordered, and he
was determined to be a surgical candidate. Given the
relatively short trial of conservative treatment, how-
ever, the neurosurgeon supported another 4 to 6 weeks
of trial unless neurologic deficits progressed or pain
was refractory to treatment. After a second opinion, the
patient elected to try another trial of chiropractic
management described previously, as well as a trial of
lumbar SDTwith an attempt to reduce symptomatology
and avoid a second diskectomy. Spinal decompression
therapy was not used for the first 4 weeks because the
patient was gradually improving and given the lack of
literature supporting its effectiveness as compared with
spinal manipulation, medication, exercise, etc.16,17

In this case, SDT was used with a Triton Decom-
pression Therapy System (Chattanooga, Hexton, TN)
with the patient in a supine position and the legs
elevated to patient comfort (approximately 65° to the
horizontal) under 2 rubber supports. The SDT treat-
ment was derived from standardized traction settings
and consisted of a 5-minute warm-up and 5-minute
cool down with a 15-minute intermittent traction
setting. Maximum traction poundage used was derived
from a formula taking one half of the patient's body
weight and then subtracting 10. The minimum
poundage used was derived from calculating approxi-
mately 20% of the maximum traction weight. The SDT
was implemented at a frequency of 3 times per week for
the second 4 weeks.

At the conclusion of the sixth week of care, the PLT
was reintroduced; and the patient was instructed in a
beginning fulcrum exercise program (Pettibon Insti-
.

tute), as shown in Fig 3. The 3 levels of fulcrum
exercises are beginning, intermediate, and advanced,
with patient progression in levels after achieving the
ability to complete 10 repetitions maintaining an
isometric contraction for a 5-second count. The lumbar
lordosis may also be enhanced as the patient progresses
through the levels. The goal of the fulcrum exercises is
to provide a sustained stretch and compressive force to
rehabilitate the paravertebral supportive soft tissue of
the spine.

The patient rapidly improved under this treatment
plan, reporting at the end of the 8 weeks of treatment
that he was 50% improved from his initial presentation.
The NPS score (0-10) at week 8 was reported to be a 3
by the patient. At this time, the patient was very
pleased with the results and elected for another 4-week
trial of care. For the remaining 4 weeks, treatment
stayed the same with the exception of the advancement
in fulcrum exercise levels and reduction in frequency
of SDT to 1 time per week. At 8 weeks, the patient
progressed to intermediate lumbodorsal fulcrum exer-
cises and, at 10 weeks, began the advanced level until
completion at 12 weeks.

At the end of 90 days, the patient was essentially
fully recovered. He reported mild episodic pain in the
right buttock with no reported limitations on activities.
The NPS score varied throughout treatment; however,
it was rated at 6/10 on the first visit and at 1/10 at the
conclusion of treatment. Functional rating index score
improved from 17 to 6 (15% disability) and low back
Oswestry from 21 to 5 (minimal disability) at the end of
this treatment trial. Average balance times improved
from an initial average of 4.5 seconds on the left leg and
8 seconds on the right leg to 91.5 left-leg seconds and
85 right-leg seconds, respectively. Radiographic



152 M. J. Schwab
analysis revealed an overall improvement of lumbar
lordosis from 12° to 24°. Muscle testing revealed an
improvement of muscular endurance, with the patient
performing an additional 4 push-ups and 11 sit-ups in a
60-second timeframe, and a 20-lb increase in a 1-rep
maximum leg press. At the end of the 90 days,
reexamination revealed a negative straight leg raise test
result with no reduction in thoracolumbar range of
motion. Achilles reflexes were equal and active
bilaterally, +2. Mild hypoesthesia was noted along the
lateral aspect of the right ankle localized to the lateral
malleolus. The Sorenson test result was also negative,
which the patient was able to perform for more than
60 seconds. Upon completion of the treatment
program, the patient was instructed to continue with
the head and body weighting procedures at home and
advanced fulcrum exercises at a frequency of 1 time per
week for the next 9 months.
Discussion

This case reports on the successful treatment of a
patient with CLBP and right leg pain in an occupation
requiring an elevated level of physical fitness using a
multimodal chiropractic management approach. In this
case, risk factors were assessed at baseline to determine
appropriate candidacy for this exercise program as well
as an initial starting point. Chiropractic physicians need
to consider emphasizing a multidisciplinary treatment
or a comanagement approach given the evidence of the
multifactorial nature of CLBP.

Short-term management focused on pain relief
because duration of symptoms has also been implicated
as a prognostic factor in outcomes of patients with
CLBP.33 Symptom relief was emphasized through
treatment of the large disk extrusion and associated
symptomatology primarily through MBT, SDT, and
SMT. Spinal decompression therapy has been shown to
reduce pressure of the nucleus pulposus34 and possibly
change the disk-nerve interface.35 Because NPS and
low back Oswestry scores were reduced overall
throughout the treatment, it seems that the cumulative
effects of these modalities may have largely contributed
to the reduction in pain. Deficits in neuromuscular
control often found in cases of CLBP may explain why
some individuals are more susceptible to disk degen-
eration due to altered mechanical loading.36 Because it
is doubtful that any mechanical changes of the disk are
maintained after the patient assumes an upright
position, SDT was combined with active therapeutic
intervention. One of these includes MBT of the
lumbosacral spine to initiate and maintain effects of
SDT through use of the PWC.

The multimodal management used in this case,
including MBT, SDT, and SMT, was prescribed in a
specific order to enable the subsequent rehabilitative
procedures to have a more profound effect. The thought
process behind this is that each modality prepares the
appropriate spinal segment, region, etc, for the next
procedure, which enhances effects of each subsequent
procedure. Rationale for this management approach has
been recently supported in the literature. Spinal
manipulative therapy, although effective at activating
superficial muscles, has not been shown to activate
deeper trunk muscles such as the transverse abdom-
inals.37 Thus, harnessing the immediate effects of SMT
was accomplished through application of specific deep
trunk muscle exercises to promote intervertebral
stability. The results witnessed here concur with other
findings indicating that trunk-strengthening exercises
after a lumbar disk surgery are more effective at
reducing pain and improving function when compared
with no exercise at all.38

Spinal manipulative therapy procedures used in this
case were correlated with radiographic line analysis,
transitional segment, and the patient's presentation and
were consistent with the manipulative procedures
taught within the Pettibon curricula.39 Noteworthy to
this patient's case was that he was misdiagnosed while
under previous chiropractic care with a piriformis
syndrome, and disk pathology was not suspected. Side
posture HVLA is the most common treatment modality
used by chiropractors,40,41 as was the initial care in this
case. Therefore, it is questionable as to whether other
techniques would have been used had a pathologic disk
been suspected regardless of the primary diagnosis.
Although previous chiropractic management had not
been successful, it also seemed not to be contra-
indicated with side posture HVLA. The manipulative
procedures performed on the cervical and dorsal spine
may have also influenced the outcomes witnessed here;
however, the patient was receiving SMT at these
regions before presenting at this office. The narrative
design of this report and the fact that the focus is on
1 patient do not allow these results to be definitively
generalized to the general population or even to the
population of firefighters with intractable back pain.
This report does include diagnostic and evaluative
measures, however, to help clinicians decide if such
treatment given the patient in this research might also
be relevant to similar patients under their care.
Furthermore, this single case, as all single-group
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designs, lacks a matched individual or a randomly
assigned group to which a waiting-list no-treatment
“control” treatment might have been assigned to isolate
the effects of treatment and the effects of the simple
passage of time and the body's natural healing
processes. Readers should also not discount the
possible benefit due to the patient's belief that care
would be successful.

As a result, the subjective and objective improve-
ments the patient experienced cannot be directly
attributable to the treatment procedures outlined.
Although pain reduction and functional improvements
were evident at the conclusion of treatment, it is unclear
if time alone would have produced a similar outcome
due to the natural history of disk herniations.42

Nevertheless, because the patient had previously
experienced months of back pain and treatment without
substantial benefit before the most recent and success-
ful course of treatment was offered, and if “all other
factors were otherwise unchanged,” some benefit of the
current protocol might be inferred. This patient was
also very compliant with the home care procedures,
with a self-rated 90% compliance rate. At least 2 other
conservative modalities may have been provided but
were not available in this setting. These include Cox
flexion-distraction43 and Harrison lumbar extension
traction.44 However, with a reduced lumbar lordosis
such as here, Cox flexion-distraction may have been a
contraindication as reported by Harrison and Harri-
son45; and there was no retrolisthesis present.

This patient remains an active full-time firefighter
and is being monitored at 3-month intervals for the next
year through questionnaires to determine the long-term
effectiveness of this treatment regimen.
Conclusion

The patient obtained both subjective and functional
improvement using a comprehensive management
approach including the incorporation of a fulcrum
exercise protocol, which to the author's knowledge
has not been outlined in any previous literature.
Treatment included SMT, SDT, specific muscle
strengthening/stretching exercises, motion-based ther-
apy, neuromuscular reeducation, and education on
maintaining proper posture.

Pre- and posttreatment outcome measures were used
here to evaluate a comprehensive rehabilitative
approach to improve patient function. Outcome
measures included the NPS scale, low back Oswestry,
functional rating index, radiograph analysis, muscular
strength/endurance, lumbar lordosis, and balance. All
of the predefined outcome measures improved; and, at
least temporarily, surgery was avoided. These outcome
measures allowed a viable means of evaluating patient
progress as well as demonstrating the possible effects
of a specific exercise program to enhance physical
fitness levels.

This case supports the premise that a multimodal
rehabilitative protocol with proper diagnosis and
careful consideration of sagittal lordosis, faulty bio-
mechanics, postural abnormalities, and predetermined
occupational risk factors may have clinical and
economical value to professions such as firefighters,
bus drivers, police officers, emergency medical service
workers, and other service-oriented professionals. The
collaboration of other health professionals such as the
neurosurgeon was quite helpful and should be
recognized for others recommending multidisciplinary
management plans. The improvement of physical
fitness and reduction of patient symptomatology
provided useful clinical information in this case and
should be further investigated in chiropractic cases.
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