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Chiropractic Care of a Female Veteran After
Cervical Total Disk Replacement: A Case
Report
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ABSTRACT
Objective: The purpose of this case study is to describe chiropractic care of the cervical spine for a patient who
previously underwent cervical total disk replacement (CTDR) of the C5-6 and C6-7 disks.
Clinical Features: A 42-year-old female veteran of the U.S. Army presented to a Veterans Affairs chiropractic clinic
with chronic cervical pain and radiculopathy. She had previously undergone CTDR surgery of the C5-6 disk 9 years
earlier, but the pain had become severe and radicular symptoms had returned in the upper left extremity. Imaging taken
before the chiropractic referral demonstrated signiﬁcant joint space narrowing and disk herniation of the C6-7 disk
with protrusion to the left side.
Intervention and Outcome: The patient received spinal manipulative therapy, trigger-point therapy, and manual
traction to the cervical spine. However, these treatments were not effective in reducing her cervical pain and
radiculopathy. She then opted for CTDR of the C6-7 disk. After surgery, the patient reported that radicular symptoms
were mostly relieved and cervical pain had decreased by 50%. After 6 additional spinal manipulative therapy treatments,
she reported having no neurologic symptoms and that her pain had decreased more than 70% from presurgery levels.
Conclusion: This case report is the ﬁrst reported example of chiropractic care after CTDR within an integrated health
care environment. The patient’s cervical pain and radiculopathy improved with CTDR along with postsurgical
chiropractic care. (J Chiropr Med 2022;21;60-65)
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TAGEDH1INTRODUCTIONTAGEDEN
Cervical total disk replacement (CTDR) is gaining popularity among spinal surgeons for its ability to preserve spinal
movement while incurring lower rates of adverse side effects
than anterior cervical diskectomy and fusion (ACDF).1-3 The
market for CTDR devices is expected to exhibit a growth
rate of 21.7% in upcoming years.4 Cervical total disk
replacement is indicated for people with underlying cervical
degenerative disk disease, clinical presentation of cervical
radiculopathy, and lack of response to conservative
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treatment.1,5-9 Contraindications to CTDR include but are
not limited to cervical instability, adjacent cervical fusion,
posttraumatic vertebral body deﬁciency or deformity, and
neck or arm pain of unknown etiology.1
Cervical total disk replacement differs from ACDF in that
instead of fusing the consecutive vertebrae together, the disk
is replaced with a prosthetic to preserve spinal mobility.
While CTDR has lower rates of adjacent-segment degeneration and other complications (eg, arthroplasty, reoperation
rates) than ACDF, follow-up studies have found that up to
37% of people who receive CTDR may develop adjacentsegment degeneration and require secondary surgeries.5,10-12
Before attempting a second surgery, these individuals are
strongly recommended to ﬁrst seek conservative treatments
to manage their neck or arm pain.10,11
To our knowledge, research on chiropractic treatment
speciﬁc for people who have had CTDR has not yet
been published. Although chiropractic care is recommended for chronic cervical and radicular pain13 and
has been demonstrated to have potential beneﬁt after
lumbar TDR,14 no guidance is available for people who
have received CTDR. Therefore, the purpose of this
case report is to describe the chiropractic management
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of chronic cervical pain and radiculopathy for a US veteran after 2 CTDRs.

TAGEDH1CASE REPORTTAGEDEN
A 42-year-old female veteran of the U.S. Army
Reserves presented with lower cervical spinal pain and
radicular symptoms in the left upper extremity. During
deployment, she had been involved in a military vehicle
accident that led to a C5-6 disk herniation and bilateral
upper extremity radiculopathy. Her symptoms continued to
progress, and 5 years later, she elected to have CTDR of
the C5-6 disk using the Prodisc C (Centinel Spine, West
Chester, Pennsylvania) disk prosthetic (Fig 1). This surgery
was effective for eliminating her symptoms at the time, but
the cervical pain and radicular symptoms in the left upper
extremity eventually returned. Four years after the CTDR
of the C5-6 disk, the patient was referred by her primary
care physician to a Veterans Affairs (VA) chiropractic outpatient clinic to address her symptoms.
The presentation was different from the initial injury that
led to the C5-6 disk prosthetic. Her symptoms followed the
cervical radiculopathy nerve root pattern of C7 and were
consistent with dermatomal paresthesia in the left upper
extremity, including the forearm to the hand. Examination
(manual muscle test) revealed weakness of the left triceps (4
+/5) and loss of reﬂex in the left triceps (1+). The Spurling
test, which was used to test for compression of the cervical
neuroforamen, increased C6/C7 nerve root distribution of

Fig 1. Prodisc C (Centinel Spine, West Chester, Pennsylvania)
semiconstrained disk prosthetic, used for both C5-6 and C6-7 cervical total disk replacement surgeries.
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the left arm.15,16 Radiographs showed a decrease in the C6-7
disk height compared to adjacent disks, and the MRI showed
a C6-7 disk herniation with protrusion to the left side (Fig 2).
This herniation within the lateral foraminal interspace of C67 was in contact with the left-side C7 nerve root, appearing
to cause C7 nerve root entrapment.
During the exam, there was a loss of cervical range of
motion (ROM), with ﬂexion at 30°, extension at 40°, left lateral ﬂexion at 20°, and left rotation at 50° (degrees were
documented from the provider’s subjective visual observations). The Neck Disability Index (NDI), Visual Analogue
Pain Scale (VAS), and Numerical Rating Scale (NRS) were
used to document subjective pain. Before treatment, the
patient reported her pain to be severe (VAS 88 mm and
75 mm for the neck and arm, respectively, NDI 45/50, NRS
8/10). During this time, the patient was also taking prescribed muscle relaxants and pain medication. No other prior
nonoperative treatments were seen in the health record.
The chiropractor recommended a treatment trial of 6 visits to alleviate symptoms, followed by re-examination and
continued treatment as needed. During each visit, the chiropractor applied spinal manipulative therapy contacting the
cervical paraspinals in the supine position using the highvelocity, low-amplitude diversiﬁed technique, trigger-point
therapy in the form of manual ischemic pressure on the
upper trapezius and cervical spine, and unaided intermittent
manual traction for 3 minutes. The patient tolerated the
treatments without incident, but there was no change in her
pain or radicular symptoms. After the ﬁfth visit, the provider recommended an orthopedic surgical consultation,
and the patient agreed to CTDR of the C6-7 disk (Fig 3).
This procedure was performed by her original orthopedic
spinal surgeon using an anterior approach, which leaves
the posterior elements and the muscles untouched during
the excision of the entire disk before its replacement with a
Prodisc C prosthetic.17
Two weeks after surgery, the patient reported her radicular symptoms to be mostly relieved (slight return of C7 dermatomal paresthesia), and there remained mild lower
cervical pain (neck VAS 44 mm, NRS 4/10, NDI 14/50).
At 6 weeks after CTDR, the patient revisited the VA chiropractic clinic for her residual cervical pain and radicular
symptoms in the upper left extremity. After re-examination,
the chiropractor consulted the spinal surgeon for guidance
on the patient’s outpatient care after CTDR. Although the
surgeon was in favor of chiropractic care after surgery, he
was not aware of any existing recommendations regarding
reinitiating spinal manipulation to manage residual symptoms. The patient and chiropractor agreed to a short new
trial of chiropractic care consisting of twice-a-week spinal
manipulative therapy of the cervical spine.
Chiropractic manipulative therapy was performed with
the cervical spine in neutral sagittal alignment, and aimed
not to increase in ﬂexion or extension, using the diversiﬁed
technique. This technique was chosen based on provider
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Fig 2. Prechiropractic care radiograph and MRI. Disk herniation of the C6-7 disk with protrusion to the left side can be seen (right),
as well as the previous cervical total disk replacement of the C5-6 disk (left).

and patient preference. Manipulation was done with the
patient in the supine position and the chiropractor’s hands
supporting the cervical spine in a neutral position that was
then laterally bent and rotated to optimize the manipulation.
The chiropractor incorporated trigger-point therapy in the

form of manual ischemic pressure on the upper trapezius
and cervical spine, and unaided intermittent manual traction in conjunction with each spinal manipulation.
The chiropractor took care to reduce the applied level of
amplitude during the ﬁrst manual manipulation of the C6-7

Fig 3. Radiograph of C6-7 after cervical total disk replacement. The cervical total disk replacements of both the C5-6 and C6-7 disks
are visible in these lateral (left) and posteroanterior (right) radiographs.
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segment without reduction in velocity. The amplitude was
subjectively increased according to patient tolerance in the
following visits. There were no adjunct therapeutic exercises prescribed during the ﬁrst 6 treatments, as the chiropractor wanted to solely evaluate the effectiveness of the
treatments without interference from exercises that could
potentially confound the patient’s response.
After the sixth visit in the trial of care, the patient was no
longer experiencing radicular symptoms and had only
intermittent mild pain (VAS 25 mm and 0 mm for the neck
and arm, respectively, NDI 11/50, NRS 0-2/10), and ROM
was restored to anatomically normal cervical ROM.17 The
patient received spinal manipulation and was then encouraged to use isometric therapeutic exercises to strengthen
her postural muscles. She tolerated adjustments without
reporting adverse events.
At 1-year follow-up visits, the patient’s condition was
stable, without any radicular symptoms and with only intermittent mild cervical pain (NRS 0-2/10), manageable
through nonoperative treatments. The patient continues to
receive chiropractic care once a month for mobility and tertiary prevention, with the addition of medical massage and
ongoing therapeutic exercises. The goals of ongoing management of her pain, although mild and intermittent, were
to minimize her need for pain medications, maintain therapeutic gains, and maximize her capacity for activities of
daily living.13 Consent for publication was obtained from
the patient.

TAGEDH1DISCUSSIONTAGEDEN
This is the ﬁrst instance, to our knowledge, of a published case of chiropractic manipulation after CTDR.
Before this case report, there was no available literature to
guide chiropractic care after CTDR. This will hopefully
serve as a call for future research to guide clinicians in the
management of patients after CTDR. Evidence-based
guidelines for chiropractic care after CTDR would be of
value for chiropractors and other health care practitioners
in guiding optimal patient care. This case report will hopefully stimulate discussion and future efforts to create a
guideline for postsurgical chiropractic care in CTDR.
The optimal treatment dosage for chiropractic treatment
depends on the severity, chronicity, and demographic characteristics of the patient.13 Whalen et al published a chiropractic best practice recommending treatment of acute neck
pain 3 times per week for 4 weeks, and chronic neck pain
2 times per month for several months; additionally, chronic
neck pain with radiculopathy may take several months to
treat, with an initial trial of care consisting of treatments
3 times per week for 4 weeks and then tapering in frequency as the patient improves.13 In attempting to be consistent with guidelines recommended by the VA
Chiropractic Field Advisory Committee, the initial trial of
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care consisted of 6 visits, which was stretched over 3
weeks.18 After the initial 6-visit trial, care was continued
twice a week for several weeks before treatment frequency
was tapered as the patient improved.
The treating provider used the minimal force necessary
during the initial cervical manipulations, to limit potential
adverse reactions. Before treatment, the patient was put in
a lateral preload position to assess her tolerance and suitability for spinal manipulation. Although audible cavitation
does not necessarily provide evidence for physiological
beneﬁt of a manipulation,19 audible cavitation, the patient’s
subjective pain assessments, and improved ROM were
noted to determine treatment success. By the sixth visit, the
patient was adjusted at the normal velocity and amplitude
of the high-velocity, low-amplitude diversiﬁed technique.
Although there is a paucity of studies on outpatient care
after CTDR, some studies have explored care pathways
after lumbar TDR. In a study by Braxton et al, a surveyed
panel of spinal surgeons agreed that physical therapy could
be initiated 2 to 4 weeks after surgery.20 In another study
by Green et al, clinic-based physical therapy initiated 4
weeks after CTDR signiﬁcantly improved functional disability, pain, and quality-of-life outcomes compared to
self-mediated rehabilitation.21
The type of artiﬁcial disk used—the Prodisc C semiconstrained “ﬁxed” center-of-rotation disk prosthetic (Fig 1)—
prevents spondylolisthesis or scoliosis compared to those
seen with unconstrained “mobile” core CTDR types.22 In
the present case, the device also had small ﬁns which are
ﬁtted into the adjacent bony endplates, allowing for immediate stability during the early period in which endplate
bone grows into the device’s ingrowth surfaces. An additional feature that differs between CTDRs is the amount of
endplate coverage, or “footprint,” of the prosthesis. A large
footprint prevents device subsidence and minimizes heterotopic ossiﬁcation and recurrent foraminal stenosis.23 These
features expedite healing and aid in stability, which
allowed for the decision to attempt spinal manipulative
therapy 6 weeks after surgery.

Limitations
While this case report contributes to the sparse literature
on chiropractic care after CTDR, it is important to recognize that generalizations from a case report are limited;
each patient case must be considered individually. This
case used many subjective measurements that may not be
reproducible in future studies. It is important to acknowledge that not all prosthetics are suitable for spinal manipulation 6 weeks after surgery, and some may require a
lengthier protected healing time to ensure stability. For
example, in a study by Gofﬁn et al, the unconstrained
“mobile” Bryan disk implant had problems in maintaining
focal cervical lordosis, and postoperative malalignment
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was frequently reported.24 In addition, there could have
been confounding variables that resulted in the patient outcomes. More research is needed to guide chiropractic care
of patients after CTDR.

TAGEDH1CONCLUSIONTAGEDEN
This case report is the ﬁrst reported example of chiropractic care after CTDR. The patient’s cervical pain and
radiculopathy improved with CTDR along with postsurgical chiropractic care.
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Practical Applications

This case report is the ﬁrst reported example
of chiropractic care after cervical total disk
replacement within an integrated health care
environment.
 After a course of chiropractic care, the patient
reported improvements in cervical pain and
radiculopathy that were not fully relieved previously by the double cervical total disk
replacement.
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