WWW.jkns.or.Kr 10.3340/kns.2011.49.4 212 Print ISSN 2005-3711 On-line ISSN 1598-7876

J Korean Neurosurg Soc 49 : 212-216, 2011 Copyright © 2011 The Korean Neurosurgical Society

New Technical Tip for Anterior Cervical Plating :
Make Hole First and Choose the Proper Plate Size Later
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Objective : It is well known that plate-to-disc distance (PDD) is closely related to adjacent-level ossification following anterior cervical plate place-
ment. The study was undertaken to compare the outcomes of two different anterior cervical plating methods for degenerative cervical condition.
Specifically, the new method involves making holes for plate screws first with an air drill and then choosing a plate size. The other method was
standard, that is, decide on the plate size first, locate the plate on the anterior vertebral body, and then drilling the screw holes. Our null hypothesis
was that the new technical tip may increase PDD as compared with the standard anterior cervicat plating procedure.

Methods : We retrospectively reviewed 49 patients who had a solid fusion after anterior cervical arthrodesis with a plate for the treatment of cervi-
cal disc degeneration. Twenty-three patients underwent the new anterior cervical plating technique (Group A) and 26 patients underwent the stan-
dard technique (Group B). PDD and ratios between PDD to anterior body heights (ABH) were measured using postoperative lateral radiographs. In
addition, operating times and clinical results were reviewed in all cases.

Resuits : The mean durations of follow-up were 16.42+5.99 (Group A} and 19.83+6.71 (Group B) months, range 12 to 35 months. Of these pa-
rameters mentioned above, cephalad PDD (5.43 versus 3.46 mm, p=0.005) and cephalad PDD/ABH (0.36 versus 0.23, p=0.004) were signifi-
cantly greater in the Group A, whereas operation time for two segment arthrodesis (141.9 versus 170.6 minutes, p=0.047) was significantly lower
in the Group A. There were no significant difference between the two groups in caudal PDD (5.92 versus 5.06 mm), caudal PDD/ABH (0.37 versus
0.32) and clinical results.

Conclusion : The new anterior cervical plating method represents an improvement over the standard method in terms of cephalad plate-to-disc

distance and operating time.

Key Words : Cervical vertebrae - Diskectomy - Spinal fusion - Degeneration - Intervertebral disk.

INTRODUCTION

Anterior cervical discectomy and fusion (ACDF) is an estab-
lished procedure for the treatment of patients with cervical ra-
diculopathy and/or myelopathy secondary to degenerative disc
disease. Many technological modifications and postoperative
degenerative changes have been reported since the technique
was originally described by Smith and Robinson'®.

Adjacent-level ossification'” or late degenerative changes™?
can occur commonly after anterior cervical arthrodesis. Adja-
cent heterotopic ossification in which new bone formation in
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soft tissue does not ossify under normal conditions is impor-
tant complication after ADCF'™®. In most cases, postoperative
adjacent ossification changes may be unavoidable, but there is
evidence that those were partially dependent on surgical tech-
nique. This is supported by some authors that have recom-
mended the use of the shortest plate possible to avoid extending
the plate into adjacent discs**”'?. Furthermore, there is a gen-
eral consensus among spine surgical specialists that for the ma-
jority of ACDF procedures, a longer plate-to-disc distance
(PDD) reduces the risk of developing postoperative unavoid-
able degenerative changes, including adjacent level ossification.
The purpose of this study was to investigate the merits of a new
technical tip for anterior cervical plating, by comparing the out-
comes of two different anterior cervical plating methods for de-
generative cervical disease. Specifically, new technique involves
making plate screw holes first with an air drill and then choosing
a plate size, whereas the other method, the standard method, in-
volves first deciding on plate size, locating the chosen plate on the
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anterior vertebral body, and then drilling screw holes.

MATERIALS AND METHODS

We retrospectively reviewed 49 patients who had a solid fu-
sion after anterior cervical arthrodesis with a plate for the treat-
ment of cervical disc degeneration refractory to conservative
treatment at a single institution. No patient had previously un-
dergone cervical spine surgery prior to index arthrodesis. The
patients were divided into two groups by surgical method. In
Group A; making holes for plate screws first with an air drill
and then choosing a plate size. In Group B; the standard meth-
od was use, namely, first decide on plate size, locate the plate on
the anterior vertebral body; and then drill the screw holes. Group
A contained 23 patients and Group B 26 patients. All surgical
procedures were performed by two surgeons in single institu-
tion. To exclude the surgical skill bias, among 23 patients of
Group A, 11 patients were operated by one surgeon and 12
were operated by the other. In addition, among 26 patients of
Group B, 13 patients were operated individually.

Clinical assessments were performed using the Oswestry Dis-
ability Index (ODI) and a Visual Analog Scale (VAS), before sur-
gery and at 12 months after operation. In addition, operation
times and radiologic parameters plate-to-disc distance (PDD),
PDD/ABH (PDD to anterior body height) ratios were also as-
sessed.

Radiologic Parameters

PDD (Fig. 1) and PDD/ABH were determined (both cepha-
lad and caudal to disc spaces) (Fig. 2) in both groups on last fol-
low-up postoperative plane radiographs. All radiographic anal-
yses were performed independently by an independent spine
surgeon and a neuroradiologist who were unaware of treatment
details. Each of these independent observers determined dis-
tances twice and the averages of four measurements were used
in the analysis.

Operative technique
The same cages and plates were used in all cases; Cervios cag-

Fig. 1. Radiologic parameters on postoperative lateral plane radio-
graphs. Cephalad plate to disc (A) and caudal plate to disc (B) distances
are measured.
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es (Synthes, Oberdorf, Germany) and Atlantis plate (Medtronic
Sofamor-Danek, Memphis, TN). Furthermore, all patients were
placed in a supine position and underwent general anesthesia.
A Smith-Robinson anteromedial approach to the cervical spine
was performed through a transverse incision. Complete inter-
vertebral discectomy was performed and cartilaginous end
plates were removed using curettage and a high-speed burr in a
combination. Cage heights were selected to obtain a 2 mm disc
height distraction to establish proper compressive forces on the
cage-end plate interface”. A high-speed burr was used to re-
move osteophytes and to smooth the anterior surface of involved
vertebrae to allow proper fixation of the plate and its insertion
with the new technique (Group A) or the standard technique
(Group B). Specifically, the new method involves making holes
for plate screws first with an air drill and then choosing a plate
size. The other method was the standard technique, that is, de-
ciding the plate size first, then locating the plate on the anterior
vertebral body, and then drilling the screw holes.

Distance from center of holes on Atlantis plate (Medtronic
Sofamor-Danek, Memphis, TN, USA) is 10 mm. Holes were
made which were placed as close as possible to the endplate, 5
mm far from Caspar pin (Fig. 3A). The holes were made just
through the cortex and did not need to drive deeply because
screw for plate is self tapping one. Subsequently, the distance
between the upper and lower hole was measured with a com-
pass and the plate size was chosen (Fig. 3B).

Statistical analysis

SPSS for Windows (Version 12.0K; SPSS, Chicago, IL, USA)
was used for the analysis. Intergroup comparisons were made us-
ing the paired t-test, the Mann-Whitney test, or the Chi-Squared
test. p values of <0.05 were considered statistically significant.

RESULTS

Of the 49 patients (34 men and 15 women), 23 were in Group
A and 26 in Group B. Mean age at time of surgery was 52 years

(range, 33 to 80 years). The mean durations of follow-up were
16.42+5.99 (Group A) and 19.83+6.71 (Group B) months, range

Fig. 2. Radiologic parameters on postoperative lateral plane radio-
graphs. Cephalad plate-to-disc distance (PDD)/anterior body height
(ABH) (a/b), and caudal PDD/ABH {c/d) are being measured.
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Table 1. Radiologic outcomes and operation time

Fig. 3. New technical tip regarding anterior cervical plating. First, four holes are made (white ar-
rows) as close as possible to the endplate for plate screws before placing the plate over the insert-
ed cage, 5 mm far from Caspar pin (gray arrow) (A). Then, the distance between the upper and low-
er hole is measure {from A to B) with a compass and choose the appropriate plate size (B).

ters mentioned above to 1-level and
2-level ACDE In cases of 1-level ACDF
(Group A; 15, Group B; 15), cephalad
PDD (4.63 versus 3.03 mm, p=0.029)
and cephalad PDD/ABH (0.32 versus
0.21, p=0.049) were also significantly
greater in Group A (Table 1). In cases of
2-level ACDF (Group A; 8, Group B;
11), cephalad PDD (6.94 versus 4.04,
p=0.026) and cephalad PDD/ABH (0.42
versus 0.26, p=0.017) were also signifi-
cantly greater in Group A (Table 1).
Mean operation time was also signifi-
cantly shorter in Group A (141.88 versus
170.64 minutes, p=0.047). To exclude

All patients Group A (n=23) Group B (n=26) p the surgical skill bias, among 23 patients
PDD (Cephalad, mm)* 543423 3.46%2.3 0.005 of Group A, 11 patients were operated
PDD (Caudal, mm) 5924229 5.0623.6 >0.05 by one surgeon and 12 were operated by
PDD/ABH (Cephalad)t 0.3620.1 0.23+0.1 0.004! the other. In addition, among 26 patients
PDD/ABH (Caudal) 0.37£0.1 0.3240.1 >0.05 of Group B, 13 patients were operated
Operation time (minutes) 120.35£32.4 138.04+43.0 >0.05 individually.
1level ACDF n=15 n=15 With regards to the clinical outcomes,
PDD (Cephalad, mm) 4632.0 3.0342.1 0.029¢ no significant intergroup difference was
PDD (Caudal, mm) 559+2.0 47523 5005 found. In Group A mean VAS score
PDD/ABH (Cephalad) 03220.1 02120.1 0.049* (from 0 to 100) was improved from a
PDD/ABH (Caudal) 0.3640.1 031201 50,05 preoperative 80.4 to a postoperative 23.0,
Operation time (minutes) 108.87+24.7 114.13+29.7 50,05 and Group B _also improved from 83.4 o
2 Jevel ACDF - e11 25.8, respectively, at 12 months. Mean
i = . . . d
PDD (Cephalad, mm) 6.9422.9 404126 0.026* ,OI?)I :gore()suwser(ec;fmﬁﬁnszggfgio
PDD (Caudal, mm) 6.5242.8 547425 >0.05 10 Dot group up A ’
16.24, Group B : from 31.56 to 15.52) at
PDD/ABH (Cephalad) 0.42+0.1 0.26+0.1 0.017+ 12 months
PDD/ABH (Caudal) 0.39+0.1 0.32+0.1 >0.05 '
Operation time (minutes 141.88+35.6 170.64+36.7 0.0474
P ) DISCUSSION

PDD : plate-to-disc distance (Fig. 2). PDD/ABH : The ratio for the PDD/ anterior body height (Fig. 3). *Signifi-

cance was assessed using the Mann-Whitney U test

12 to 35 months. Diagnoses were cervical myelopathy, radicu-
lopathy, or myeloradiculopathy secondary to a herniated cervi-
cal disc or spondylosis. Thirty one-level and 19 two-level ACDF
procedures were performed C4/5 in 4, C5/6 in 18, C6/7 in 8,
C4/5/6 in 5, and C5/6/7 in 14. C5/6 was the most common level
treated by one-level ACDE and C5/6/7 the most common level
for two-level ACDE In Group A, 15 patients underwent 1-level
ACDF and 8 underwent 2-level ACDE and in Group B, 15 un-
derwent 1-level ACDF and 11 underwent 2-level ACDEF. No sig-
nificant intergroup differences were found in terms of ages, fol-
low-up period, or gender. A summary of radiologic outcomes
and operation times is presented in Table 1. In terms of radio-
logic outcomes, cephalad PDD (5.43 versus 3.46 mm, p=0.005)
and cephalad PDD/ABH (0.36 versus 0.24, p=0.004) were sig-
nificantly greater in Group A (Table 1).

Caudal PDD and caudal PDD/ABH showed no significant
statistic difference between groups. We subdivided the parame-

Anterior cervical discectomy and fu-
sion is currently the most commonly selected surgical approach
for the treatment of cervical disc herniation or degeneration be-
cause it is effective at achieving immediate stability, restoring
the normal lordotic curve, and increasing fusion rates*'"'5%,
Although there are some debates regarding the efficacy of rigid
plate fixation in one-level ACDE, the application of an anterior
cervical plate has gained widespread acceptance in terms of
promoting successful fusion, restoring segmental lordosis, and
reducing the period of immobilization!3*2,

However, adjacent level ossification seems to occur with in-
creased frequency after plate fixation if the plate is 5 mm of less
away from an adjacent disc space'”, and this is a major recent
concern of spine surgeons after anterior cervical plating'**?V,
Furthermore, a number of reports have concluded that cervical
arthrodesis is associated with adjacent level degenerative changes,
such as, osteophyte development, disc degeneration, facet hyper-
trophy, spinal canal stenosis, and segmental instability>*”*17.
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The mechanism of adjacent-level ossification in anterior cer-
vical arthrodesis has achieved a level of consensus™. Irritation
of the anterior aspect of the adjacent disc space, stripping of an-
terior longitudinal ligament, Caspar pins, or anterior fibers of
the annulus fibrosus by a cervical plate are accepted causative
factors, and there is evidence that some of these postoperative
radiographic changes are technique-dependent'**®. Mahring'
described two types of anterior spondylophyte formation, ‘nos-
es and bridges, at segments adjacent to fused segments and
stressed that a careful operative technique can reduce postopera-
tive spondylophyte formation at adjacent segments, and Yang et
al® concluded that adjacent level ossification is infrequent
when certain techniques, such as, minimal stripping of the ante-
rior longitudinal ligament and the avoidance of Caspar pins and
anterior plates, are adhered to. However, in most cases adjacent
segment degeneration or ossification may be unavoidable.

Several authors have recommended the use of the shortest
possible plate to avoid undesirable changes caused by excessive
extension of the plate into adjacent healthy discs”'?. Further-
more, the findings of biomechanical studies and anecdotal evi-
dence suggest that ideally anterior cervical spine plates should
have longer plate-to-disc distances to adjacent disc levels to re-
duce the likelihood of adjacent-level ossification. Goffin et al.”
found late degenerative changes at disc levels adjacent to fused
regions in 15 of 25 patients with fractures and/or dislocations of
the cervical spine, and recommended the use of the shortest
plate possible to avoid extending the plate into adjacent discs.
Tye et al."¥ suggested that the risk of developing adjacent level
ossification is increased in the setting of plate placement within
5 mm of an adjacent unfused disc space and another study also
reported that a PDD of at least 5 mm from adjacent disc spaces
reduces the likelihood of moderate-to-severe adjacent-level os-
sification, and that the risk of adjacent-level ossification is high-
er at cephalad adjacent levels than caudal adjacent levels'®. As
mentioned above, there is a general consensus that use of the
shortest plate and the longest PDD possibly reduces the likeli-
hood of developing postoperative degenerative changes, includ-
ing adjacent level ossification, after ACDE However, no previ-
ous study has examined the effects of technical modifications to
the anterior cervical plating procedure versus the standard an-
terior cervical plating method in terms of PDD, PDD/ABH,
and operation time.

In the present study, cephalad PDD and cephalad PDD/ABH
were significantly greater for the devised method. However,
caudal PDD and caudal PDD/ABH were not significantly dif-
ferent, which we attribute to different vertebral body end plate
and disc directions. During operation, the disc/endplate direct-
ed usually superiorly (Fig. 4). Therefore, surgeons usually tend
to use long plate not to penetrate the inferior endplate. Howev-
et; if you use new technique, it is possible to choose precise and
smaller plate than classical method. In the caudal screw, if a
surgeon inserts the screw vertically at operation field, it is usu-
ally inserted closely to the endplate (Fig. 4). From caudal verte-
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bral characteristics, we can explain the result of caudal PDD
and caudal PDD/ABH that showed no significant statistic dif-
ference between groups. In addition to these radiologic find-
ings, many authors have described a clinical correlation between
these late degenerative changes and recurrent pain, radiculopa-
thy, and myelopathy. However, this topic has some controver-
sies”. Ipsen et al.'” reported a correlation between clinical out-
come and PDD, but in this previous study, average distance from
the plate to the cephalad disc space was only 3.3 mm and no ad-
verse effects were observed because of short term follow up.

From this study, we failed to find any postoperative clinical
difference between the two groups, but mean operation time
for 2-level ACDF was significantly shorter when the suggested
technique was used. We used transverse incision for 2-level
ACDE because sometimes surgeon faces trouble to check entire
plate from end to end and all screw holes at a time on operation
field and surgeon tends to worry about the location of plate and
screw holes. To confirm the plate and hole locations precisely;
more time would be necessary. However, if new technique is
used, we do not need to check entire cervical plate and screw
holes. Measurement of the distance between the upper and
lower hole with a compass (Fig. 3B) is only step to choose the
plate. Screw for plate is self tapping screw, so if the screw is lo-
cated closely on already made hole, screw usually can be insert-
ed easily. However, to show efficiency of time, time span for
only plating should be checked. It is difficult to classify only
time for plating. During the plating, sometimes we spend time
because of other procedures such as bleeding in the cage, or
bony spur removal. Surgical time is also dependent on surgical
skill and level of surgeon’s skill. To figure out the exact efficiency
of time, we need more study.

Some limitations of this study deserve mention. We empha-
size that the results and conclusions of this study are based on a
relatively short-term clinical follow-up, and that the long-term
clinical and radiological outcomes of the devised anterior cervi-

Fig. 4. Lateral plane radiographs of herniated cervical disc C5/6. During
operation, disc (black line) and endplate (white line) directed superiorly.
In the caudal screw, if the screw is inserted vertically on operation field,
it usually is inserted close to the endplate (white arrow).
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cal plate procedure are needed to be verified. In addition, this
short-term clinical follow-up precludes our commenting on ad-
jacent-level ossification. Nevertheless, we now routinely try to
use the described modification during anterior cervical plating,
and the shortest plate possible.

CONCLUSION

In the present study, cephalad PDD and cephalad PDD/ABH
were significantly greater in the new cervical plating method
group. However, caudal PDD and caudal PDD/ABH were not
significantly different. In addition, there was no dinical differ-
ence between the new method group and standard methods
group, with the exception of mean operation time for 2-level
ACDE. Mean operation time for 2-level ACDF was significantly
shorter when the suggested technique was used.
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