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Introduction: Cervical disc replacement (CDR) surgery is well established for the treatment of disc degeneration
from C3-C7, but there is little data regarding the safety and efficacy of CDR at the cervicothoracic junction, C7-
T1. CDR is an appealing option, in terms of range of motion preservation, symptom relief, and absence of risk for
nonunion. Currently, C7-T1 CDR is not approved by the Food and Drug Administration, and the existing liter-
ature is limited to two case reports that describe the results of a combined two patients. This series explores
whether C7-T1 CDR is a reasonable treatment and alternative to fusion.

Methods: We present a case series of seven consecutive patients who underwent CDR at C7-T1 by a single surgeon
from January to December of 2019. There were five females and two males with an average age of 61.3 + 6.4
years.

Results: Average follow up was 18.9 + 2.5 months. The average postoperative NDI score was 22.6 % =+ 14.0. We
also recorded qualitative data regarding patient satisfaction and revision surgery status. There was one
complication of disc subsidence following three months of complete pain resolution. The six other patients re-
ported being very satisfied with their surgical outcome.

Conclusion: These seven cases dramatically increase the volume of data in the literature on clinical outcomes and
patient satisfaction following CDR at the cervicothoracic junction. Additionally, the heterogeneity of cases shows
the effectiveness of this treatment in many real-world cases. A greater volume of cases with longer follow up will
be necessary to better establish long-term clinical success.

1. Introduction

C7-T1 pathology often presents as neck pain, radiating arm pain to
digits 4 and 5, along with numbness, tingling, and weakness [1]. These
symptoms arise from the compression of the C8 nerve root, which exits
the foramen at the cervicothoracic junction [2]. Spinal cord compression
at C7-T1 causing myleopathic symptoms can also occur, but is less
common. Sources of spinal cord and nerve root compression at C7-T1
include disc degeneration, bulging discs, spinal stenosis, osteophyte
formation, and disc herniation [3].

Anterior cervical decompression and fusion (ACDF) is an effective
treatment for many patients with pathology at C7-T1 [1,2,4-6]. There is
little data regarding the results of cervical disc replacement (CDR) at the
cervicothoracic junction.

Multiple studies on the subaxial cervical spine have shown CDR to
have similar or superior outcomes in comparison to ACDF, in terms of
preserved range of motion, recovery time, adjacent segment degenera-
tion, and need for future surgery [7-9]. An extensive literature search
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yielded only two case reports describing C7-T1 disc replacement in one
patient each [11,12].

The purpose of this study is to present a consecutive case series of
patients with a spectrum of pathology that underwent C7-T1 CDR by a
single surgeon. This series has been reported in line with the PROCESS
2020 guideline [13].

2. Methods

This case series includes seven consecutive patients who underwent
cervical disc replacement at C7-T1 by the senior author between
January and December of 2019. The group consists of five females and
two males with an average age of 61.3 + 6.4 years at the time of surgery.
Of the seven patients, five had a previous ACDF, four of which involved
the C6-7 level, and two had no prior neck surgery. All of the patients
presented in clinic with radicular symptoms consistent with C8 nerve
root compression due to degenerative changes. No patients had signs or
symptoms of myelopathy. Three of the seven patients experienced
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concurrent significant symptoms arising from stenosis at the C5-6(1)
and C6-7(3) levels. Diagnosis of the symptomatic level was established
by clinical symptoms with concordant examination findings and radio-
graphic evidence of stenosis on MRI. Fig. 1 contains sagittal and axial
views of one patient's preoperative MRI, showing severe foraminal ste-
nosis at C7-T1. After conservative treatment options, including in-
jections, medication, and physical therapy failed to resolve their
symptoms, a C7-T1 decompression and disc replacement was recom-
mended. All patients received the Prestige LP implant (Medtronic,
Dublin). Two patients also received a C6-7 CDR and one patient
received concurrent CDRs at C6-7 and C5-6. One of the patients with
prior C6-7 ACDF had a nonunion that was treated with a conversion to a
CDR under the same anesthetic.

The C7-T1 disc space was approached through a left sided transverse
skin incision within a prominent skin crease in the lower neck, as per the
surgeon's standard practice. The traditional dissection described by
Smith-Robinson provided access to the cervicothoracic junction in all
cases [14]. Self-retaining retractors were placed beneath the longus coli
muscles bilaterally to protect adjacent structures. A complete dis-
cectomy, resection of the PLL and foraminotomy were performed in all
cases. The endplates were carefully preserved. The implant size that best
approximated the patient's disc space dimensions was selected and
inserted. In all cases a Medtronic Prestige LP implant was used, based on
surgeon preference. Fig. 2 shows postoperative flexion and extension X-
ray images in the same patient from Fig. 1. In no case was there excessive
bleeding and in no case was a drain used. Research registry number was
obtained for this series [UIN: researchregistry8009].

3. Results

With average follow-up of 18.9 + 2.5 months, ranging from 17 to 23
months, we obtained new Neck Disability Index (NDI) scores and sur-
veyed the patients regarding satisfaction and revision status. The NDI
scores showed one patient with no disability, five with mild disability,
and two with moderate disability. The average NDI score was 22.6 % +
14.0. None of the patients have undergone further neck surgery.
Excluding the patient whose implant subsided, the other six patients
report being very satisfied with the surgery and say they would highly
recommend this operation to someone else with the same issue.

There were no intraoperative or immediate postoperative compli-
cations, and all patients reported meaningful improvement following
surgery. There was only one postoperative complication three months
out from surgery. The patient had been completely pain free for three
months when he woke up one morning with recurrent cervical radi-
culitis causing radiating pain down the left arm. A CT scan was obtained
and confirmed that the implant had subsided into the superior endplate
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of T1. The patient had no history of osteopenia/osteoporosis. The pa-
tient was counseled on the options of living with symptoms versus a
repeat epidural steroid injection versus an additional surgery involving
C7-T1 posterior arthrodesis. The patient chose to live with symptoms for
the time being.

4. Discussion

The C7-T1 level has unique anatomic and mechanical factors relative
to the subaxial cervical spine. Serving as the transition from the cervical
spine to the more rigid thoracic spine, the cervicothoracic junction has
less flexibility than the cervical spine. There are no uncovertebral joints
present at C7-T1, making lateral disc herniations more likely [2]. C7-T1
disc herniations account for 3.5-8 % of all cervical disc herniations [1].
Due to anatomic constraints, the C7-T1 disc may not be accessible via a
traditional anterior approach for a subset of patients with caudally
oriented discs, high riding T1 ribs or an especially thick soft tissue en-
velope. Further, the proximity of thoracic structures such as the thoracic
duct, the pleura, the thymus gland, brachiocephalic trunk and the arch
of the aorta place these structures at increased risk with a C7-T1 surgical
approach [4]. Despite these potential issues, Mostofi et al. conducted a
study on the differences between the posterior and anterior fusion ap-
proaches in 21 patients with C7-T1 disc herniations and found no sig-
nificant differences between the outcomes for each group [1].

Cervical disc replacement at C7-T1 has theoretic appeal due to its
preservation of motion, avoidance of nonunion risk, reduction of stress
on adjacent levels and the prospect for improved patient outcomes
relative to arthrodesis [7-9]. Contraindications for cervical disc
replacement include underlying instability, spondyloarthropathies, poor
bone quality, and infection [3].

In 2005, Sekhon detailed the case of a 25-year-old woman with a
history of C5-6 and C6-7 ACDF who presented with degeneration of
C4-5 and C7-T1 [11]. In order to preserve range of motion in the young
patient, they proceeded with C4-5 and C7-T1 CDR. There were no
complications, and at the 10-month follow-up there was maintained
range of motion and no reoccurrence of pain. A report from Australia in
2016 presented the case of a 43-year-old man who underwent a hybrid
surgery consisting of ACDF at C5-6 and CDR at C7-T1 [12]. All of his
preoperative symptoms were resolved by the 3 month follow up. At the
2 year follow up, there was no reoccurrence of symptoms. Outside of
these reports, a few C7-T1 disc replacements have been included in
larger studies on cervical disc replacement devices [10]. However, they
do not include level specific data or discussion to add to the literature on
C7-T1 disc replacements.

This case series adds greatly to the current literature on C7-T1 CDR
by expanding the number and diversity of cases. All seven patients

Fig. 1. Preoperative MRI showing (A) a sagittal view of the right foraminal stenosis at C7-T1, (B) a sagittal view of the left foraminal stenosis at C7-T1, and (C) an

axial view of the C7-T1 disc.
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Fig. 2. Anteroposterior projection cervical radiograph: Postoperative flexion (A) and extension (B) x-ray images demonstrate a well-placed implant and 5 degrees of
motion at the cervicothoracic junction, 2 years out from surgery, in the same patient from Fig. 1.

reported meaningful improvement in their symptoms following surgery.
There were no intraoperative complications, and only one patient
experienced a postoperative complication of subsidence three months
after surgery. There is no established rate of subsidence at C7-T1, but
subsidence is not unique to the cervicothoracic junction. The rate of
clinically significant subsidence is disputed; however large studies
report it as less than 3 % [15]. Despite this unfortunate complication, the
patient's NDI score 18 months out from surgery was 38 %, significantly
improved from the preoperative score of 72 %. Figs. 1 and 2 demonstrate
pre- and post-operative images of one of the seven patients two years
after a primary C7-T1 CDR.

Our average NDI of 22.6 % approximately 1.5 years out from surgery
is similar to the average NDI following 2-level CDR and ACDF at other
levels of the cervical spine, as reported in a 10-year IDE follow-up study
of the Prestige LP implant [16]. For the CDR group, Gornet et. Al re-
ported an average NDI score of 15.7 % at year 1 and 15.0 % at year 2.
The average NDI for the ACDF group at these time points was 20.6 % and
20.0 %. The IDE study included 148 CDR patients and 118 ACDF pa-
tients, who did not differ significantly in terms of preoperative condi-
tion, previous surgery, medication usage, and symptom duration. This
series of seven patients represents an especially challenging cohort due
to many requiring multi-level procedures and or revision surgery. It is
expected, therefore, that this cohort might have a higher mean post-
operative NDI than a less complex collection of patients. Our group of
seven patients includes one primary single level CDR, one primary 3
level CDR, three single level CDRs adjacent to a previous fusion, and two
2 level CDRs adjacent to a previous fusion.

As four of the seven patients had previous C6-C7 fusions, we thought
this unique solution of a CDR rather than an extension of fusion to the
level below would significantly help preserve the range of motion at the
cervicothoracic junction, as well as prevent further degeneration at the
adjacent levels.

The similar results of this series of seven patients to that of other

published ACDF series provide evidence that C7-T1 CDR is an effective
treatment for a variety of real-world cases involving symptomatic
degenerative C7-T1 pathology.

5. Conclusion

The current series provide promising results for the viability of cer-
vical disc replacement as a treatment for various pathologies at the
cervicothoracic junction. To the authors' knowledge, this case series is
the largest reported collection of data regarding C7-T1 cervical disc
replacements. The preliminary results of this study warrants further

research with longer follow up and more patients to show the long-term
clinical outcomes.
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