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Purpose: The purpose of this case series is to report on changes in pain levels experienced by 69
postsurgical continued pain patients who received Cox Technic Flexion Distraction (CTFD).
Methods: Fifteen doctors of chiropractic collected retrospective data from the records of the
postsurgical continued pain patients seen in their clinic from February to July 2012 who were
treated with CTFD, which is a type of chiropractic distraction spinal manipulation. Informed
consent was obtained from all patients whomet the inclusion criteria for this study. Data recorded
included subjective patient pain levels at the end of the treatments provided and at 24 months
following the last treatment.
Results:Fifty-four (81%) of the patients showed greater than 50% reduction in pain levels at the end
of the last treatment, and 13 (19%) showed less than 50% improvement of pain levels at the end of
active care (mean, 49 days and 11 treatments). At 24-month follow-up, of 56 patients available, 44
(78.6%) had continued pain relief of greater than 50% and 10 (18%) reported 50% or less relief. The
mean percentage of relief at the end of active carewas 71.6 (SD, 23.2) and at 24monthswas 70 (SD,
25). At 24 months after active care, 24 patients (43%) had not sought further care, and 32 required
further treatment consisting of chiropractic manipulation for 17 (53%), physical therapy, exercise,
injections, and medication for 9 (28%), and further surgery for 5 (16%).
Conclusion: Greater than 50% pain relief following CTFD chiropractic distraction spinal
manipulation was seen in 81% of postsurgical patients receiving a mean of 11 visits over a 49-day
period of active care.
E-mail address: Jcox200@fro

ttp://dx.doi.org/10.1016/j.jcm.2016
556-3707/© 2016 National Univer
© 2016 National University of Health Sciences.
⁎ Corresponding author: James M. Cox, DC, DACBR, 12108 Golden Harvest Dr, Fort Wayne, IN, 46845.

ntier.com (J. M. Cox).

.04.004
sity of Health Sciences.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcm.2016.04.004&domain=pdf
mailto:Jcox200@frontier.com
http://dx.doi.org/10.1016/j.jcm.2016.04.004
http://dx.doi.org/


122 M. R. Gudavalli et al.
Introduction
Persistent low back and extremity pain following
spine surgery is reported in up to 50% of patients. 1–3

Specific clinical outcome of spine surgery with fusion
for degenerative lumbar spine conditions in 208
patients showed 62.5% satisfied, 19.7% partially
satisfied, and 17.8% of patients dissatisfied. 4 Postsur-
gical continued pain (PSCP) sends patients to the
offices of physicians, surgeons, and pain specialists
alike in overwhelming numbers.5 Although surgery for
radiculopathy caused by herniated lumbar disk and
symptomatic spinal stenosis shows improved short-term
benefit compared with nonsurgical care, the benefits
diminish long term.

Choi et al6 found that low back and radicular pain
returned within 6 months or longer in 70% of 707
postsurgical cases and that 19% experienced no relief or
had immediate aggravation of pain after surgery.
Complementary alternative care was chosen by 47% of
these patients, as opposed to conventional medicine,
including herbal medicine, acupuncture, electro- and
pharmacupuncture, bee venom, manual therapy, and
physical therapy. Blond et al7 report that spine surgery
can cause morphological change in neural tissue causing
"neuropathic back pain" with increased response of
peripheral nervous system receptor input to the central
nervous system. Successful clinical pain relief of PSCP
patients under chiropractic spinal manipulation is
reported in this and other studies. Spinal manipulation
is recommended by the American Pain Society and the
American College of Physicians for primary care of low
back pain.8

The financial burden of lumbar disk disorder care is
in excess of 100 billion dollars a year to treat with 5%
of the patients absorbing 75% of the cost. 9 Spine care
annual expenditures increased by 95% between 1999
and 2008. Chiropractic expenditures were stable,
whereas physical therapy was the most costly ser-
vice. 10 Readmission rates for spinal stenosis decom-
pression among Medicare patients are approximately
8%-10% per year, and fusion did not protect against
subsequent readmission. 11 On second opinion for 155
consecutive patients who were suggested to have spine
surgery, less than 44% were recommended to have it. 12

The frequency and outcomes of chiropractic treat-
ment of PSCP patients are not sufficiently documented.
PSCP patients seeking care following spinal fusion are
often diagnosed with sacroiliac joint pain, internal disk
disruption, and zygapophyseal joint pain. 13 A trial of
conservative management which includes chiropractic
manipulation has been recommended as appropriate
prior to surgical intervention. 14

At present, there is little literature about the response
of postsurgical patients to chiropractic care. Therefore,
the purpose of this case series is to report on changes in
pain levels experienced by 69 PSCP patients who
received Cox Technic Flexion Distraction (CTFD).
Methods

Fifteen chiropractic physicians in North America
retrospectively collected data from the records of 69
PSCP patients who sought their care for continued or
recurrent spine and/or lower extremity pain following
spine surgery. The patient treatment period was from
February 2012 through July 2012. Informed consent
was obtained from all patients who were included in
this study. Information regarding subjective patient
pain levels at the end of the treatment period and again
24 months later was retrieved from the records.

Two protocols of CTFD were administered depend-
ing on the patient symptoms. Both were performed
with the patient lying prone on a specially designed
manipulation table having a stationary thoracic piece
and a moveable caudal section.15 In performing lumbar
spine CTFD, the lumbar spine is positioned on the
thoracic section of the table and lower extremities on
the caudal section. All motions were tested for patient
tolerance prior to delivery. This was done by perform-
ing CTFD starting at low application force and building
to tolerable levels of treatment force but not exceeding
tissue tolerance. The doctor’s thenar hand contact is on
the spinous process above the spinal segment as CTFD
is applied. If no spine fusion was present, each vertebral
segment to be distracted and manipulated was tolerance
tested and treated. If spinal fusion is present, the
unfused levels of the spine adjacent to the spinal fusion
were treated. The treated spine levels were from the
lower thoracic spine to the lumbosacral spine. 15

Protocol I was used in treating patients with lower
extremity radicular pain. Protocol II was used on
patients exhibiting low back pain and lower extremity
pain not extending below the knee or having attained
50% relief of their radicular pain while treated with
Protocol I. Protocol I CTFD consists only of manual
flexion or automated long y-axis distraction at a fixed
flexion of the table’s caudal section and delivered to
patient tolerance. This is used in treating patients with
radiculopathy and is the only form of CTFD used until
the patient exhibits 50% objective and subjective relief



Table 1 Details on Prior Surgery Before Coming to
Chiropractic Consultation

Months
Last Lumbar
Spine Surgery

Less than 1 mo 0
1-3 3
3-6 0
6-9 6
9-12 3
12-18 2
12-24 4
More than 2 y 50
Patient did not answer 1

Number of Lumbar Spine
Surgical Procedures

Number of Patients That
Had Lumbar Spine
Surgical Procedures

1 55
2 11
3 2
4 0
5 1

Table 2 The Percentage of PatientsWhoReported Relief
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of radicular pain. The application of CTFD consists of
three 20-second distraction sessions at the selected
vertebral segment. Each 20-second distraction session
consists of five 4-second cyclic applications of long
y-axis or manual CTFD at the contacted spinal
segment. Protocol II CTFD is used in treating patients
without radiculopathy and/or patients who are at least
50% relieved of their radicular pain under Protocol I
spinal manipulation. 15 Protocol II application consists
of distraction of the spine as in Protocol I with the
addition of mobilizing facet joints into the physiolog-
ical ranges of motion: flexion, lateral flexion, exten-
sion, and circumduction.

Patient medical records reflect data collection for
typical care which included the following. Before
treatment began, patient information was recorded:
demographics, time period of pain recurrence follow-
ing surgery, factors causing postsurgical pain recur-
rence, presurgical diagnosis, type of spine surgery, and
the patient’s pain relief following surgery on a
numerical pain scale (NPS) of 0%-100%. At the end
of active chiropractic spinal treatment and 24 months
following active care, information was collected from
patients regarding their NPS pain relief.

During medical record review, the number of
treatments and days of care were recorded. Additional
care received during the 24-month posttreatment period
was documented as well. All data and consents were
retrieved and submitted to the lead author of this study.
Because this is a descriptive observational study, no
statistical tests were used. The data collected on the 69
patients were tabulated and descriptively analyzed.
or Worsening of Immediate Postsurgical Intervention

Percentage
Relief or
Worsening

Number of
Patients
That Had
Relief of
Back and
Lower
Extremity
Pain

Number of
Patients
That Had
Worsening
of Back and
Lower
Extremity
Pain

0% 6 43
10% 0 2
20% 2 1
30% 2 1
40% 1 0
50% 10 1
60% 4 1
70% 8 2
80% 7 2
90% 12 0
100% 16 0
N/A 0 1
Patient did not answer 1 15
Results

Fifteen male doctors of chiropractic with 4-49 years
of clinical experience (mean, 24 years; SD, 12 years)
collected the data from the patient records for this
study. The participating doctors of chiropractic grad-
uated from 8 different chiropractic colleges in the
United States and had additional training and certifi-
cation using the specialized CTFD techniques (mean,
13 years; SD, 12 years).

The cases included consisted of 29 men and 40
women. The mean age was 61 years old, with a mean
height of 176 cm, a mean weight of 86 kg, and a mean
body mass index of 29.6. Table 1 provides the details of
the time period between prior spinal surgery and the
start of seeking chiropractic care. The majority of the
patients had surgery more than 2 years prior to
chiropractic consultation, and 12 patients had surgery
within the last year. The majority of patients had 1
surgery, and 11 patients had 2 surgical procedures prior
to chiropractic consultation.

Table 2 provides details on the percentage change
(relief andworsening) of pain immediately following spine
surgery. The majority of patients reported 50%-100%



Table 3 Details on the Surgery of the 69 Patients
(Lumbar Surgery With Fusion)

Fusion Lumbar Surgery (26 Patients)

Number of Levels Fused
Number
of Patients

1 6
2 8
3 2
4 1
5 1
Patient did not answer 8

Spinal Segment Fused Number of
Patients

L2-L3 1
L3-L4 1
L4-L5 10
L5-S1 1
L1-S1 1
L4-S1 3
T10-L3 1
Patient did not answer 8

Type of Surgery Performed Number of
Patients

Decompression laminectomy with fusion with
screw and rod

10

Decompression laminectomy with bone fusion 6
Intertransverse process fusion 0
Other (cage fusion, spondylolisthesis bolt fusion) 3
Patient did not answer 7

One patient did not answer. Two patients had fusion surgery as
well as nonfusion surgery. (One of them had L3-L4 decom-
pression laminectomy with bolt and rod fusion and 3-level
decompression laminectomy without fusion; the second had 2
levels of metal cushions/hardware at L4-L5.)
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relief immediately after surgery. Six patients reported no
relief after surgery.

Table 3 outlines the fusion levels when performed and
number of fused segments and the type of fusion surgery
reported for 26 of the 29 known fusion patients. The
majority of the 26 spinal fusion patients had only 1 or 2
levels fused; 1 had 5 levels fused. The majority of the
fusions were at the L4-L5 level. Decompression lami-
nectomy with fusion was the dominant fusion surgery.

Table 4 provides information on the details of 40
nonfusion surgical patient procedures. One or 2 levels
of surgery and microdiscectomy and decompression
laminectomy without fusion were the procedures most
patients received.

Table 5 provides the information on presurgical
diagnosis. Most of the patients had disk herniations
followed by spinal stenosis and other conditions.
Fifty-four of 67 patients (81%) reported greater than
50% improvement in pain levels at the end of the last
treatment provided, 13 (19%) reported less than 50%
improvement in pain levels, and 2 patients did not
answer (Fig 1). The NPS percentage of relief for the
patients varied from 10% for 3 patients, 20% for 2, 40%
for 4, 50% for 4, 60% for 7, 70% for 11, 80% for 14,
90% for 14, and 100% for 8 patients following active
CTFD. The average number of treatments given was 11,
and the average number of days of care was 49. At
24-month follow-up, data were obtainable from only 56
patients. Of these 56 patients, 44 (78.6%) had continued
pain relief of greater than 50%, 10 (18%) reported 50%
or less pain relief, and 2 patients did not answer (Fig 2).
The mean percentage of relief at the end of initial active
care was 71.6% (SD, 23.2) and at 24 months was 70%
(SD, 25). Twenty-four months after active treatment, 24
patients (43%) had not sought further care, and 32
required further pain management consisting of 17
(53%) having further chiropractic manipulation; 9 (28%)
having physical therapy, exercise regimens, injections,
and medication; and 5 (16%) having repeat spinal
surgery. One patient did not reply.
Discussion

Disability and back pain have biopsychosocial
health relationships with the physical, psychological,
and social factors of patients. 16 Studies support this
finding. Surgical decompression of the lumbar spine in
older patients had a 24% reoperation rate, 17 and a
20-fold increase in lumbar surgical fusion rates among
Medicare enrollees is reported. 18 Lumbar cage fusion
rates increased from 3.6% in 1996 to 58% in 2001, and
the result was increased complication risk without
improved disability or reoperation rates. 19 Adjacent
segment degenerative changes and instability at the
level immediately above single-segment fusion with
clinical deterioration are shown in up to 90% of the
cases. 20–23 The incidence of radiographic adjacent
segment disease following fusion has been reported to
be as high as 50% in the cervical spine and 70% in the
lumbar spine at 10 years. However, the incidence of
clinically relevant symptomatic adjacent segment
disease is quite lower, estimated at 25% in the cervical
spine and 36% in the lumbar spine at 10 years. 24

Comparing surgery with nonsurgical treatment for
back and radicular pain shows that intensive rehabil-
itation is more effective than fusion surgery, 25 and
nonsurgical treatment of low back and radicular pain



Table 4 Details on the Nonfusion Surgery Patients

Without Fusion Lumbar Surgery (40 Patients)

Number of Levels of Surgery
Number of
Patients

1 18
2 14
3 3
4 1
5 3
Patient did not answer 1

Type of Surgery Performed Number of
Patients

Microdiscectomy 15
Decompression laminectomy without fusion 19
Disk replacement 0
Microdiscectomy and decompression
laminectony without fusion

1

Other 5

Table 5 Description of Diagnosis That Required
Surgery

Primary Presurgical Diagnosis

Diagnosis
Number of
Patients

Lumbar herniation 39
Spinal stenosis 11
Spondylolishthesis 2
Tumor 0
Scoliosis 0
Fracture 1
Discogenic back and leg pain 5
Lumbar herniation and spinal stenosis 1
Spinal stenosis and spondylolishthesis 1
Spinal stenosis and scoliosis 1
Scoliosis and DDD 1
Discogenic back and leg pain and scar tissue 1
Others (spondylosis w neuroforaminal narrowing
and radiculopathy, cauda equina syndrome,
right L4 synovial cyst, left L5 synovial cyst)

4

N/A 2

DDD, degenerative disc disease.
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patients is reported to reduce lumbar disk surgery by
approximately two-thirds.26 Chronic low back pain in 349
patients aged 18-55 years found no evidence that surgery
was anymore beneficial than intensive rehabilitation.27 A
study of 600 single-operated low back patients showed
that 71% did not return to work 4 years after surgery, and
400 multiple-operated backs showed that 95% did not
return to work 4 years later.28 Treating lumbar disk
herniation and spinal stenosis patients successfully with
conservative care is documented.29–32 Chiropractic
manipulation prior to spine surgery is appropriate.14
PSCP Spinal Manipulation Clinical Treatment and
Benefit Outcomes

Previous reports of the biomechanical changes in the
spine when CTFD spinal manipulation is applied
include33 decreased intradiscal pressure; intervertebral
disk foraminal area increase; increased intervertebral
disk space height; and physiological range of motion of
the facet joint.

Aspegren and Burt 34 reported that the incidence of
PSCP patients seeing a doctor of chiropractic was 68 of
1939 patients (3.75%) in a study of 12 chiropractic
practices over a 30-day period. Thirty-two of the 68
cases were male (47%) and 36 were female (53%), with
the average age being 52 years. Twelve percent of the
68 patients had undergone more than 1 lumbar spine
surgery, and the average time since surgery was 14.5
(0.5-41) years. Thirteen of the 68 PSCP patients (19%)
stated being worse following spine surgery. 34 It is
hypothesized that the PSCP patient is 3 times more
likely to visit a doctor of chiropractic than the average
citizen, whereas 70% of patients 4-17 years after
discectomy still complain of low back pain with more
than a third still under active treatment. 34 Aspegren and
Burt and this study agree on the treatment incidence of
PSCP patients by doctors of chiropractic.

O’Shaughnessy et al35 cited positive outcomes follow-
ing spinalmanipulation for 8 patientswith PSCP following
total disk replacement. Other studies report positive
outcomes in treating the PSCP patient with chiropractic
spinal manipulation.36–40 Coulis and Lisi41 reported on 3
cases (1 cervical, 2 lumbar) of PSCP. They reported that
15% to 61% of spine surgery patients report persistent or
recurring pain postsurgically, with 2.3% to 12% of them
presenting to chiropractic offices. A 31-year-old man who
suffered continuing PSCP with bilateral lower extremity
pain 2.5 years following surgery was treated with CTFD
after high-velocity, low-amplitude spinal manipulation
increased the patient’s pain. His pain levels reduced to 4 of
10 from 7 of 10 following 16 treatments in 4 weeks. A
60-year-old man complaining of low back and right
anterior lower extremity pain following an L3-5 laminect-
omy 27 years prior for herniated disks received combined
CTFD and side posture adjusting. His pain was rated 7 to
10 of 10. Five visits over a 5-week period reduced his
overall pain to a tolerable level that satisfied his quality of
life.41

Kruse and Cambron42 reported that mean NPS
pretreatment scores of 6.4 decreased to 2.3 in treating
32 PSCP patients (average age was 50.6 years, 50%
equal male and female) with CTFD. Time from the first
surgery to receiving spinal manipulation was 8.5 years.



Fig 1. Active care clinical outcome of patients receiving CTFD spinal manipulation.
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No adverse events were reported for any of the PSCP
patients. Cox et al43 reported the clinical outcomes of
treating 1000 low back and radicular pain patients with
CTFD. Data for 1000 cases were collected from 30
chiropractic clinics with each treating at least 20
consecutive low back and leg pain patients who sought
their care. A 293-variable data collection document was
used by all clinics. In that study, L4-L5 and L5-S1 disk
herniation patients showed 60.7% and 65.8% good to
excellent response.

Limitations of the Study

This study is a retrospective case series report;
therefore, it is nonexperimental and lacks a control or
placebo group. There was no centralized treatment
center with controlled clinical parameters for partici-
pating doctors; thus, there was diminished data
collection control. Clinical treatment other than
CTFD (eg, electrical stimulation, acupuncture, mas-
Fig 2. Twenty-four-month clinical outcome of patients receiving CTFD.
sage, or other nonsurgical care) may have occurred in
conjunction with care and therefore may have influ-
enced results. Not all data were able for all patients, and
some were lost during the 24-month follow-up, which
may have influenced final results. This study requires
further basic science and clinical trial investigations to
best define the role of chiropractic spinal manipulation
in the treatment of postsurgical continued pain patients.
Conclusion

Sixty-nine PSCP patients received active chiropractic
care for an average of 11 treatments over a 49-day period.
Pain relief was 71.6%. Twenty-four months later, the
sustained pain relief was 70%, with 32 patients needing
further care to maintain pain relief. Postsurgical continued
pain patients did demonstrate pain relief following specific
chiropractic distraction spinal manipulation.
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