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A B S T R A C T

Objective: The purpose of this study is to compare the efficacy and safety of anterior cervical discectomy and
fusion (ACDF) and cervical total disc replacement (CTDR) as revision surgeries for symptomatic adjacent seg-
ment degeneration (ASD) in cases with previous ACDF.
Patients and methods: Between 2010 and 2014, 41 patients with previous cervical fusion surgery underwent
ACDF or CTDR for symptomatic ASD. Twenty-two patients in the ACDF group underwent 26 ACDFs, and 19
patients in the CTDR group underwent 25 arthroplasties for symptomatic ASD. Clinical outcomes were assessed
by a visual analogue scale (VAS) for arm pain, the neck disability index (NDI) and Odom’s criteria. Radiological
evaluations were performed preoperatively and postoperatively to measure changes in the range of motion
(ROM) of the cervical spine and adjacent segments and arthroplasty level. The radiological change of ASD was
assessed in radiographs.
Results: Clinical outcomes as assessed with VAS for arm pain and Odom’s criteria were significantly improved in
both groups. The CTDR group showed better NDI improvement after surgery (P < 0.05). The mean C2-7 ROM
of the CTDR group revealed faster recovery than did that of the ACDF group and the preoperative values were
recovered at the last follow-up visit. There was a significant difference in the ROM of the inferior adjacent
segment between the ACDF and CTDR groups (P < 0.05). The ACDF group had a higher incidence of radi-
ological changes in the adjacent segment compared with the CTDR group (P < 0.05).
Conclusions: The 2-year clinical results of CTDR for symptomatic ASD are safe and are comparable to the out-
comes of ACDF in terms of arm pain relief and functional recovery. The CTDR group showed better NDI im-
provement, faster C2-7 ROM recovery, less of an increase in ROM in the inferior adjacent segment, and a lower
incidence of adjacent segment degeneration than did the ACDF group.

1. Introduction

Anterior cervical discectomy and fusion (ACDF) for the treatment of
degenerative cervical disease has produced successful clinical outcomes
with a high fusion rate (80–90%) using autologous iliac crest bone grafts
[1–4]. In spite of the success of this procedure, a frequently recognized
potential complication is the accelerated degeneration of adjacent segment
disc levels, also termed adjacent segment disease (ASD) [5]. Subsequently,
the same disease was described in the cervical spine after ACDF [5,6]. ASD
may occur as a result of excessive motion and stress because of bio-
mechanical changes at levels adjacent to a fused segment [7–9]. In one
study, symptomatic ASD was detected in 25.6% of patients who under-
went ACDF. Among them, additional surgery was required in about half of

the patients who failed conservative treatment [10].
Other reports in the literature have described surgical outcomes fol-

lowing the treatment of a symptomatic adjacent level following fusion
surgery. In one study, the fusion rate was significantly lower (63%) than
seen with primary ACDF when ACDF was performed adjacent to a prior
fusion [6].

Additionally, significant loss of normal cervical range of motion (ROM)
did occur. It is possible that consecutive two-level fusion may give rise to
excessive motion and accentuate the degeneration of the remaining mobile
segment. For this reason, a motion preservation procedure (arthroplasty)
for the treatment of symptomatic ASD following previous fusion surgery
could be a good alternative procedure. Recent prospective randomized
studies have demonstrated that primary CTDR produces favorable
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outcomes concerning pain, neurologic outcomes, and return to work
compared to ACDF [11–13]. Additionally, comparisons of clinical out-
comes and biomechanical parameters associated with two-level fusion
versus hybrid surgery consisting of ACDF and CTDR using the neck dis-
ability index (NDI) and visual analog scale (VAS) score for arm and neck
pain have revealed significant improvement in the hybrid group and hy-
permobility of the adjacent level in the two-level fusion group compared to
the hybrid surgery [14,15]. These results suggest the potential clinical and
biomechanical advantages of ACDF-CTDR hybrid surgery.

The purpose of this study was to compare the clinical and radiologic
outcomes of additional CTDR or ACDF for symptomatic ASD after a pre-
vious ACDF.

2. Materials and methods

2.1. Patient selection

Between 2010 and 2014, 41 patients who had previously received

cervical fusion surgery underwent ACDF or CTDR adjacent to the initial
fusion level at our hospital. We retrospectively analyzed the records of
these 41 patients after gaining approval from the Institutional Review
Board of our hospital. All 41 patients were observed clinically and
radiologically for more than 2 years after their second operation.
Adjacent segmental disease was defined as the presence of newly de-
veloped clinical symptoms that corresponded with neural compression
at levels adjacent to a previous fusion site. Surgical indications were a
diagnosis of symptomatic ASD and radicular or mild myelopathic
symptoms refractory to conservative treatments for a minimum of 6
weeks. Selection of ACDF or CTDR for symptomatic ASD was made
using preoperative dynamic radiographs and cervical spine computed
tomography (CT) scanning. In cases in which target levels were mobile
and non-spondylotic segments, CTDR was performed (Fig. 1). On the
other hand, if there was no motion, instability, presence of facet de-
generation, or gross bony spur at the target level, CTDR was excluded
and ACDF was performed (Fig. 2). The exclusion criteria of ACDF and
CTDR were determined as follows: 1) cervical stenosis caused by

Fig. 1. Surgical indication of CTDR for symptomatic ASD.
A 56-year-old man developed upper level adjacent segment disease 11 years after primary C5/C6 ACDF with iliac bone. Disc space at C4/C5 level is well preserved and no osteophyte was
observed on lateral radiograph (A). Sagittal T2 MR image (B) shows a large disc herniation with cord compression. Postoperative extension and flexion lateral radiographs (C and D) show
the placement of Prodisc-C at C4/C5 level. Note that motion is preserved with the disc shell tilting at treated levels in flexion and extension.

Fig. 2. Surgical indication of ACDF for symptomatic ASD.
A 54-year-old woman developed upper level adjacent segment disease 8 years after primary C5/C6/C7 ACDF. Preoperative lateral radiograph (A) and CT scan (B) indicate intervertebral disc space
narrowing, anterior bony spur and retrolisthesis at C4/C5 level. Sagittal T2 MR image (C) indicates disc herniation at C4/C5 level. Postoperative lateral radiograph (D) shows ACDF at C4/C5.

S.-B. Lee, K.-S. Cho Clinical Neurology and Neurosurgery 162 (2017) 59–66

60



Download English Version:

https://daneshyari.com/en/article/5626920

Download Persian Version:

https://daneshyari.com/article/5626920

Daneshyari.com

https://daneshyari.com/en/article/5626920
https://daneshyari.com/article/5626920
https://daneshyari.com

