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Effects of Anterior Plating on Achieving
Clinically Meaningful Improvement
Following Single-Level Anterior
Cervical Discectomy and Fusion
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Shruthi Mohan, Cara E. Geoghegan, Kern Singh
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Objective: The clinical utility of anterior cervical plating for anterior cervical discectomy
and fusion (ACDF) procedures remains controversial. This study aims to compare the im-
pact of cervical plating on achievement of minimum clinically important difference (MCID)
up to 2 years following ACDF.

Methods: Patients undergoing primary, single-level ACDF procedures were grouped based
on whether their procedure included application of an anterior cervical plate. Demograph-
ics, preoperative spinal diagnoses, operative characteristics, and patient-reported outcome
measures (PROM:s) were compared between plating groups. Achievement of an MCID was
assessed using the following previously established thresholds: 12-item Short Form health
survey physical component summary (SF-12 PCS) 8.1, visual analogue scale (VAS) neck
2.6, VAS arm 4.1, Neck Disability Index (NDI) 8.5. Rates of MCID achievement were
compared between groups.

Results: The cohort included 192 patients of whom 102 received plating and 90 received no
plating. Plating status was significantly associated with Charlson Comorbidity Index and
insurance status. Operative duration and estimated blood loss were significantly greater for
the plating group. Both groups demonstrated significant improvements at the majority of
postoperative timepoints. Significant intergroup differences in PROM improvement were
demonstrated for VAS neck and NDI at 6 weeks. Rates of MCID achievement differed sig-
nificantly between groups for NDI at 6 weeks, and 12 weeks, and SF-12 PCS overall.
Conclusion: Patients improved significantly in terms of pain, disability and physical func-
tion, regardless of plating status, and with the exception of early neck pain and disability,
these improvements were similar between groups. Patients that underwent plating as part
of their ACDF procedure achieved an MCID for physical function at lower rates overall.

Keywords: Cervical vertebrae, Spinal fusion, Visual analogue scale, Patient-reported out-
come measures

INTRODUCTION associated with ACDF may be owed to substantial evolution in
operative techniques since its introduction. While autografts

Anterior cervical discectomy and fusion (ACDF) is a com- alone were initially used to achieve fusion, use of metal plates
monly performed spinal procedure to treat cervical radiculopa- ~ and screws to decrease subsidence, and now the integration of

thy and myelopathy, with approximately 130,000 performed in ~titanium or polyether ether ketone interbody cages have con-

the United States every year.'” The procedure itself provides  tributed to continually effective treatment of cervical spine pa-

significant benefits, with one study reporting 78% of patients  thologies.

were satisfied with their surgical outcomes.* Part of the success Plating has been utilized to strengthen the graft area, provide

www.e-neurospine.org 315


http://crossmark.crossref.org/dialog/?doi=10.14245/ns.2142214.107&domain=pdf&date_stamp=2022-06-30

Lynch CP, et al.

Plating MCID ACDF

stability, and help maintain sagittal alignment;’ however, its ben-
efits are still heavily debated due to associated complications
such as esophageal irritation or damage, injury to vasculature,
higher rates of adjacent segment disease (ASD), and dyspha-
gia.*® In addition to soft tissue damage, challenges to the integ-
rity of the plate instrumentation can occur with screw misalign-
ment, plate loosening, or breakage causing subsequent damage
to surrounding tissues.’

Although the stability added to the area of implantation by
anterior plating may be advantageous, its associated complica-
tions may raise concerns when considering its use in addition
to an interbody cage. With the rise of stand-alone cages that
anchor directly into the vertebral bodies, the use of anterior
plates has been further called into question. ACDF procedures
using a stand-alone cage have demonstrated reduced rates of
common postsurgical complications, such as dysphagia and
ASD.'*" Although use of stand-alone cages has become com-
mon practice for ACDE this technique is not without its own
reported disadvantages, such as increased subsidence, vertebral
dislocation, and kyphosis."?

The currently available literature provides no clear consensus
as to whether a stand-alone cage or a cage-plate combination is
preferable, as compelling pros and cons have been presented for
each and similar rates of fusion have been reported.*"' One
method that may aid in resolving this debate is the use of pa-
tient-reported outcome measures (PROM:s) to quantify patient
perceptions of health and functional status. A number of stud-
ies have explored the use of plates and stand-alone cages and
their subsequent effects on PROMs but provide inconclusive
evidence. For instance, studies focusing on perceptions of dis-
ability and pain have demonstrated no significant differences
between ACDF procedures utilizing stand-alone cages vs. cages
with anterior plating."* Conversely, several investigators have
reported outcomes that favor one technique over the other.*"

Although the use of PROMs may offer a patient-centered per-
spective on key clinical symptoms, a simple comparison of their
values fails to capture a change which patients perceive as a true
clinical difference. More recent use of the minimum clinically
important difference (MCID) may provide physicians with bet-
ter insight into the true difference in postoperative symptoms.
Defined as the smallest meaningful difference in scores that a
patient perceives as beneficial,'* MCID is a useful metric with
strong evidence as a predictor of patient satisfaction and func-
tional clinical improvement following ACDE"'* However, MCID
achievement rates have yet to be empirically applied to the ques-
tion of whether to include anterior plating with ACDF proce-
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dures. Therefore, this study endeavors to determine the impact
of cervical plating on achievement of MCID up to 2 years fol-
lowing ACDE

MATERIALS AND METHODS

1. Patient Population

Prior to study commencement, this study was approved by
the Institutional Review Board of Rush University Medical Cen-
ter (ORA #14051301) and written informed consent were ob-
tained from patients. A prospectively maintained surgical data-
base was retrospectively reviewed for ACDF procedures from
June 2005 to July 2020. Inclusion criteria were primary, single-
level ACDF procedures for degenerative pathology. Exclusion
criteria were patients without clear identification regarding the
use of an anterior interbody plate, patients without preoperative
PROM data, and patients undergoing surgery to treat traumat-
ic, infectious, or malignant conditions. All procedures were
performed by a single, fellowship-trained spine surgeon at the
same academic institution. Anterior plate instrumentation con-
sisted of low-profile titanium devices which were fixed to the
anterior spine with 2 screws placed into the cranial and caudal
vertebral bodies each. Stand-alone cage devices were composed
of polyether ether ketone and were fixed to the superior and in-
ferior endplates via one locking screw each.

2. Data Collection

Patient demographic information was collected which included
age, gender, body mass index (BMI; categorized as nonobese:
BMI <30 kg/m* and obese: BMI > 30 kg/m?), smoking status,
diabetic status, American Society of Anesthesiologists classifica-
tion (ASA; categorized as <IT and >1I), Charlson Comorbidity
Index score (CCI; categorized as < 1 and > 1), ethnicity, and in-
surance/payment received. Pre-existing spinal pathologies and
operative characteristics were recorded for all patients and in-
cluded operative duration (from skin incision to skin closure, in
minutes), estimated blood loss (EBL; in mL), and postoperative
length of stay (in hours). Rates of arthrodesis by the 1-year post-
operative timepoint were confirmed using computed tomogra-
phy (CT) scans of the lumbar spine. Additionally, preoperative
and final postoperative lateral radiographs were reviewed and
measured to determine global cervical lordosis, segmental lor-
dosis, and cervical sagittal vertical axis (SVA) at the operated
level. Rates of revision for clinically significant subsidence were
also calculated for all patients. PROMs were administered at pre-
operative and postoperative (6 weeks, 12 weeks, 6 months, 1 year,
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2 years) timepoints and included 12-Item Short Form physical
component summary (SF-12 PCS), visual analogue scale (VAS)
for neck and arm pain, and Neck Disability Index (NDI).

3. Statistical Analysis

All statistical tests and calculations were performed using
Stata IC 16.1 (StataCorp, College Station, TX, USA). Patients
were sorted into 2 groups based on whether they had an anteri-
or plate placed as part of their ACDF procedure. Demographic
characteristics, pre-existing spinal pathologies, operative and
radiographic variables were compared between groups using
chi-square analysis and Student t-test for independent samples
for categorical and continuous variables, respectively. Change
in PROM scores (APROM) was calculated as the difference of
each postoperative score from preoperative baseline. A paired
Student t-test compared postoperative to preoperative scores to
assess improvement following ACDE Student t-test for indepen-
dent samples was used to assess differences in APROM between
groups at each timepoint. Achievement of MCID was deter-
mined by comparing APROM values to the following previous-
ly established thresholds: SF-12 PCS (8.1)," VAS arm (4.1),” VAS
neck (2.6),"” NDI (8.5)." Association of MCID achievement be-
tween groups was assessed using chi-square analysis at each
postoperative timepoint and overall (whether MCID had been
achieved at any timepoint). A p-value of <0.05 was set as the
threshold for statistical significance for all statistical tests.

RESULTS

A total of 192 patients were included, of whom 102 received
anterior plating and 90 did not. The cohort’s mean age was 47.4
years, 59.9% were male, and 48.4% were obese. Herniated nu-
cleus pulposus was the most common preoperative spinal pa-
thology. Mean operative duration was 53.2 minutes, mean EBL
was 35.9 mL, and mean length of stay was 19.0 hours. CCI (p=
0.012) and insurance/payment collected (p=0.027) were the
only demographic characteristics significantly associated with
plating status (Table 1). None of the included patients had a his-
tory of osteopenia or osteoporosis. None of the reported spinal
pathologies were significantly associated with plating status.
Operative duration (57.2 minutes vs. 48.8 minutes, p<0.001)
and EBL (40.2 mL vs. 31.1 mL, p=0.001) were significantly
greater for the plating group. None of the preoperative or post-
operative sagittal alignment parameters differed between groups
(p>0.050, all). By 1 year postoperatively, radiographic evidence
of arthrodesis was demonstrated in 98.4% of patients and did
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Table 1. Patient demographics

Demographic IEII? :p ;e:)t)e (nP:laltgz) p-value'

Age (yr) 45.6%8.5 48.1+11.5 0.312

Sex 0.391
Female 39 (43.3) 38(37.3)

Male 51 (56.7) 64 (62.8)

Body mass index (kg/m?) 0.684
<30 45(50.0) 54 (52.9)
>30 45(50.0) 48 (47.1)

Smoking status 0.099
Nonsmoker 78 (86.7) 79 (77.5)

Smoker 12 (13.3) 23(22.6)

Diabetes 0.227
Diabetic 6 (6.7) 12 (11.8)
Nondiabetic 84 (93.3) 90 (88.2)

ASA PS classification 0.508
<II 66 (733)  79(77.5)

S1I 24(267)  23(226)

CCI score 0.012*
<1 30 (33.3) 18 (17.7)

21 60 (66.7) 84 (82.4)

Ethnicity 0.353
White 63 (70.0) 76 (74.5)
African-American 12 (13.3) 14 (13.7)

Hispanic 7 (7.8) 7 (6.9)
Asian 1(1.1) 3(2.9)
Other 7(7.8) 2(2.0)

Insurance 0.027*
Medicare/Medicaid 3(3.3) 13 (12.8)

Workers’ compensation 27 (30.0) 36 (35.3)
Private 60 (66.7) 53 (52.0)

Values are presented as mean + standard deviation or number (%).
ASA PS, American Society of Anesthesiologists physical status; CCI,
Charlson Comorbidity Index.

*p <0.05, statistically significant differences. "p-values calculated us-
ing an unpaired t-test or chi-square test to determine differences be-
tween groups.

not vary significantly between groups. All 3 patients (2 plate, 1
no plate) who failed to demonstrate arthrodesis underwent re-
vision fusion procedures at the index level. Sufficient follow-up
data to assess fusion status was unavailable for 7 patients (Table
2). Clinically significant subsidence was not observed among
any of the patients in either group.

Significant postoperative improvements were demonstrated
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Table 2. Perioperative characteristics

Characteristic IEI;) :p ;)t)e (nP:laltgz) p-value'
Spinal pathology
Degenerative disc disease 5(5.6) 2(2.0) 0.185
Central stenosis 24 (26.7) 32 (31.4) 0.474
Radiculopathy 20 (22.2) 19 (18.6) 0.537
Myelopathy 2(2.2) 1(1.0) 0.489
Myeloradiculopathy 67 (74.4) 76 (74.5) 0.992
Herniated nucleus pulposus 84 (93.3) 95 (93.1) 0.957
Operative time (min) 488+11.1 572+134 <0.001*
Estimated blood loss (mL) 31.1+12.0 40.2+21.7 0.001*
Length of stay (hr) 179£151 20.1+220 0431
Arthrodesis* 85 (98.8) 97 (98.0) 0.645
Cervical lordosis (°)
Preoperative 8.4%6.0 9.5%£7.2 0.385
Postoperative 10.5+6.9 10.8+8.8 0.828
Change 2.1+£6.5 1.3+£7.3 0.547
Segmental lordosis (°)
Preoperative 39+2.6 41+39 0.704
Postoperative 49+3.8 6.2+4.5 0.083
Change 1.0£5.0 22+55 0.227
Cervical sagittal vertical axis (mm)
Preoperative 26.9+9.1 28.0+11.1 0.605
Postoperative 27.7£9.7 28.7+£9.4 0.568
Change 0.7+6.9 0.8+6.7 0.978

Values are presented as number (%) or mean * standard deviation.
*p <0.05, statistically significant differences. "p-values calculated us-
ing an unpaired t-test or chi-square test to determine differences be-
tween groups. *Insufficient follow-up data was available to determine
fusion status for 7 patients.

in both groups for all PROMs at all timepoints (p<0.030), ex-
cept SE-12 PCS at 2 years (p=0.100) for the no plating group
and SF-12 PCS, and NDI at 6 weeks (p=0.358, p=0.066), VAS
arm at 1 year (p=0.145), and VAS neck, VAS arm, and NDI at
2 years (p=0.347, p=0.576, p=0.058) for the plating group
(Table 3). APROM was significantly lower in the plating group
for VAS neck (1.9 vs. 3.1, p=0.018) and NDI (5.0 vs. 13.6, p=
0.010) at 6 weeks only. No other significant intergroup differ-
ences in APROM were observed. A majority of patients achieved
an overall MCID for all measures, except for SF-12 PCS in the
plating group (41.0%). Achievement of MCID varied signifi-
cantly by group for NDI at 6 weeks (37.3% vs. 58.9%, p=0.025)
and 12 weeks (72.6% vs. 48.9%, p=0.017), and SF-12 PCS over-
all (41.0% vs. 59.7%, p=0.022) (Table 4).
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DISCUSSION

Following the introduction of stand-alone interbody cages,
the utility of anterior plating for ACDF procedures remains
controversial. While satisfactory outcomes have been achieved
with both techniques, plating has been associated with increased
incidence of dysphagia and ASD, while greater rates of subsid-
ence and less restoration of cervical lordosis have been reported
with stand-alone cages.*'"* Previous studies examining PROMs
are similarly inconclusive regarding the advantage of one tech-
nique over the other.>">***' The present study seeks to address
this ongoing controversy through the lens of MCID in PROMs
for pain, disability, and physical function.

CClI and insurance status differed significantly between groups.
The plating group had a higher proportion of patients with a
CClI score of 1 or greater, indicating that more of these patients
had some medical comorbidity. Narain et al.”
onstrated that ACDF patients with a CCI of 2 or greater are less
likely to achieve MCID in NDI than those with lower comor-
bidity burden. While we chose to assess a lower comorbidity
threshold (<1 vs. 1), it is possible that the difference in co-
morbidity burden between groups may have affected our re-

previously dem-

sults. Additionally, a larger proportion of the plating group con-
sisted of patients with workers’ compensation or Medicare/Med-
icaid payments. A retrospective analysis by Goldberg et al.” re-
ported no significant differences in long-term, patient-reported
functional outcomes between workers compensation and non-
workers’ compensation patients following ACDE. Therefore,
this difference in workers’ compensation status is unlikely to
represent a significant confounder in the present study.
Prevalence of preoperative spinal pathologies did not signifi-
cantly vary between groups. Operative duration was significant-
ly longer and EBL was significantly greater for the plating group
than the no plating group. Similar operative findings have been
reported by previous studies.''* A systematic review of ACDF
with stand-alone cage vs traditional cage and plate techniques
by Cheung et al.* demonstrated that on average, ACDF proce-
dures without use of an anterior plate were associated with 9.90
mL less blood loss (p<0.01) than those with a plate. Vaishnav
et al." also reported significantly shorter operative time for cage-
only procedures. Interestingly, although they did not demon-
strate a direct association of dysphagia with plating, they did
demonstrate that increased operative time was correlated with
rates of postoperative dysphagia, a complication that has been
reported in association with anterior plating by several other
studies.'***' While the observed difference in blood loss was
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Table 3. PROM improvement following ACDF
Variable No plate Plate p-value
Mean +SD APROM p-value' Mean +SD APROM p-value'
SF-12 PCS
Preoperative 36.1+8.7 - - 39.6+9.8 - - -
6 Weeks 38.2+8.38 3.6+£8.6 0.014* 38.8+£10.6 1.3+9.9 0.358 0.254
12 Weeks 42.6+8.7 59+8.1 <0.001* 45.0+10.5 43+7.7 <0.001* 0.287
6 Months 42.7+10.1 8.5+11.0 <0.001* 414+94 6.4+9.2 0.002* 0.421
1 Year 43.1+£10.9 82+12.6 0.004* 43.7+10.3 46164 0.004* 0.255
2 Years 41.7+19.3 6.6+14.4 0.100 46.0x11.5 6.5+8.3 0.027* 0.988
VAS neck
Preoperative 6.5%£2.2 - - 59+2.4 - - -
6 Weeks 32+24 3.1+23 <0.001* 39427 1.9+3.1 <0.001* 0.018%
12 Weeks 3.0+2.5 34£25 <0.001* 3.0£25 29+3.0 <0.001* 0.348
6 Months 3.0+2.8 3.5+2.8 <0.001* 2.6+2.5 32+32 <0.001* 0.687
1 Year 3.1+2.6 29+3.0 <0.001* 3.9+3.0 1.9+3.6 0.025* 0.258
2 Years 41+24 27+2.3 0.001* 4.8+3.6 1.5+45 0.347 0.421
VAS arm
Preoperative 6.0£2.6 - - 6.2+£2.5 - - -
6 Weeks 1.9+2.1 3.8+2.8 <0.001* 33+238 2.7+35 <0.001* 0.081
12 Weeks 24+2.6 3.4+3.0 <0.001* 31+3.2 3.1+3.8 <0.001* 0.684
6 Months 22+2.6 34+3.1 <0.001* 33+32 28+34 <0.001* 0.358
1 Year 2.8+29 25+34 <0.001* 47+3.0 1.5+4.5 0.145 0.374
2 Years 4.0+3.0 20+2.2 0.003* 33+4.1 1.2+5.5 0.576 0.642
NDI
Preoperative 44.8+19.9 - - 39.1+17.7 - - -
6 Weeks 29.3+18.7 13.6+14.7 <0.001* 33.2+21.3 5.0+19.0 0.066 0.010*
12 Weeks 27.3+20.9 17.0+15.0 <0.001* 27.6%20.5 12.1+£21.6 <0.001* 0.198
6 Months 22.9+20.9 21.6+18.2 <0.001* 24.5+22.6 15.7+22.1 <0.001* 0.177
1 Year 26.2+21.5 16.3+19.2 <0.001* 21.7£20.0 153+229 0.012% 0.866
2 Years 28.7+21.4 13.1+14.9 0.004* 21.6+£19.2 21.6+£244 0.058 0.323

PROM, patient-reported outcome measure; ACDE, anterior cervical discectomy and fusion; SD, standard deviation; SF-12 PCS, 12-item Short
Form health survey physical component summary; VAS, visual analogue scale; NDI, Neck Disability Index.

*p <0.05, statistically significant differences. "p-values calculated using a paired t-test to assess within-group improvement from preoperative
baseline. *p-values calculated using a t-test for independent samples to assess intergroup differences in PROM score improvement (APROM).

statistically significant, we agree with other authors that such a
relatively small difference is unlikely to be clinically relevant.®
However, the increased operative duration associated with an-
terior plating may be cause for slightly more concern. Any amount
of time under general anesthesia is not without risk. If this time
can be minimized through the use of a stand-alone cage, this
should be carefully considered in preoperative planning.

While some have suggested that anterior plating may lend
additional stability to the operative segment, we were unable to

https://doi.org/10.14245/ns.2142214.107

detect a significant difference in fusion rates between the 2 groups.
These results are largely in line with previous literature which
similarly reports satisfactory rates of arthrodesis regardless of
plating status.>"' Preoperatively, neither segmental nor global
sagittal alignment significantly differed between groups, which
confirms that preoperative kyphosis is unlikely to represent a
significant source of bias in our study. Postoperatively, neither
mean angles nor pre-post change significantly differed for seg-
mental nor global cervical lordosis measurements. These find-
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Table 4. MCID achievement rates

Variable No plate Plate p-value'
SF-12 PCS
6 Weeks 13 (33.3) 13 (25.0) 0.384
12 Weeks 18 (40.0) 23(33.8) 0.504
6 Months 17 (44.7) 11(42.3) 0.847
1 Year 11 (45.8) 4(20.0) 0.072
2 Years 7 (46.7) 4(36.4) 0.599
Overall 40 (59.7) 34 (41) 0.022*
VAS neck
6 Weeks 33 (53.2) 23 (41.1) 0.187
12 Weeks 40 (67.8) 27 (52.9) 0.111
6 Months 31(58.5) 29 (61.7) 0.744
1 Year 14 (41.2) 9(42.9) 0.902
2 Years 5(33.3) 4(44.4) 0.586
Overall 53 (76.8) 40 (65.6) 0.156
VAS arm
6 Weeks 26 (45.6) 21 (40.4) 0.582
12 Weeks 21 (41.2) 20 (40.8) 0.971
6 Months 19 (38.8) 19 (44.2) 0.599
1 Year 9(26.5) 6(30.0) 0.780
2 Years 3(20.0) 2(28.6) 0.655
Overall 36 (57.1) 33(57.9) 0.934
NDI
6 Weeks 33 (58.9) 19 (37.3) 0.025*
12 Weeks 37 (72.6) 23 (48.9) 0.017*
6 Months 33 (68.8) 26 (65.0) 0.709
1 Year 17 (51.5) 10 (55.6) 0.782
2 Years 9 (60.0) 4(57.1) 0.899
Overall 51(82.3) 36 (66.7) 0.053

Values are presented as number (%).

MCID, minimum clinically important difference; SF-12 PCS, 12-item
Short Form health survey physical component summary; VAS, visual
analogue scale; NDI, Neck Disability Index.

*p<0.05, statistically significant differences. "p-values calculated us-
ing a chi-square test to assess MCID achievement between groups.

ings are in agreement with 2 previous meta-analyses which dem-
onstrated nonsignificant change in segmental or global cervical
sagittal alignment.**' Additionally, we detected no significant
difference in change of SVA between groups. Effects of anterior
plating on postoperative sagittal alignment may be more dra-
matic for procedures that include multiple spinal levels. For ex-
ample, in a study of 2-level ACDE Kwon et al."> demonstrated
significantly greater increase in cervical lordosis and greater de-
crease in SVA for patients receiving anterior plates compared to
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stand-alone cages. Therefore, biomechanical change may be a
more important factor in the decision to utilize anterior plating
with more extensive procedures, but may not be the most im-
portant deciding factor for single-level fusions. Results of previ-
ous studies regarding risk of implant subsidence are mixed, with
Cheung et al.® reporting increased rates associated with stand-
alone cages and Nambiar et al.*' reporting no significant differ-
ence between groups. In the present study, no cases of frank
subsidence were observed among patients in either group, sug-
gesting an agreement with Nambiar et al’s result. This agree-
ment may be related to the single-level nature of both the cur-
rent study and those included in Nambiar et al’s systematic re-
view.

Our analysis revealed early (6 weeks) differences between
groups in terms of postoperative improvements in VAS neck
and NDI, with the plating group demonstrating significantly
less improvement in both metrics. One possible explanation for
these short-term differences could be related to longer time to
recover due to the additional operative trauma of anterior plat-
ing, which involves additional instrumentation and may require
a larger operative window. However, no significant long-term
differences in “raw” improvement scores were observed. While
mean change scores in NDI, VAS neck, and SF-12 PCS did dem-
onstrate several points of difference at some longitudinal time-
points, the high degree of variability observed in these scores
likely contributed to the nonsignificant intergroup difference
observed for these measures. Results of previous studies regard-
ing pain and disability outcomes based on the use of anterior
plating have been mixed. Etemadifar et al."” and Kim et al.** both
observed a significant difference in postoperative NDI, favoring
the cage-only technique. Additionally, Oliver et al.”* and Vaish-
nav et al."* demonstrated more favorable VAS neck outcomes
for patients who received anterior plating. Interestingly, Oliver
et al.”’ also demonstrated more favorable long-term VAS arm
outcomes for patients that did not undergo anterior plating.
However, a number of other studies have demonstrated no sig-
nificant differences in terms of VAS arm, VAS neck, and NDI at
short- or long-term follow-up between patients undergoing
ACDF with and without anterior plating.*'*"*

It should be noted that previous studies have primarily com-
pared mean PROM scores between groups, while we compared
the magnitude of change in these scores. Our method may al-
low for more relevant comparison by better accounting for pre-
operative PROM scores. Furthermore, while a multitude of pre-
vious studies have assessed the association of anterior plating
with VAS and ND], few if any have explored physical function
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outcomes. Our analysis of PROM values did not demonstrate
significant differences between groups in either short- or long-
term improvement in the included physical function measure.

While a number of comparisons have been made in terms of
“raw” PROM values, the lack of reported data regarding rates of
clinically meaningful improvement represents a substantial short-
coming of the available literature regarding the use of anterior
plating in ACDF procedures. In line with our findings regard-
ing APROM, plating was associated with lower rates of short-
term MCID achievement in NDI. However, the more favorable
APROM findings in VAS neck were not similarly borne out in
our MCID analysis.

Opverall, a greater proportion of patients in the no plating group
achieved an MCID in SF-12 PCS. Evidence for mechanical/struc-
tural benefits of one technique over the other have been rela-
tively consistent but cite pros and cons for each. Although de-
creased segmental range of motion is often to be desired follow-
ing fusion procedures, perhaps the increased neck stiffness re-
ported to be associated with plating®® might hamper the physi-
cal capabilities of some patients. Additionally, several previous
studies have demonstrated increased rates of ASD associated
with anterior plating.** It is possible that early symptoms of
such degeneration at adjacent disc levels could explain some of
the observed differences in physical function improvement.

While our study is the first to assess the impact of anterior
plating on MCID achievement, it is subject to several notable
limitations. Our assessment relied heavily on data obtained from
self-reported questionnaires, which are inherently vulnerable to
bias. Since our express purpose was to quantify results in terms
of patient perceptions, some such bias was likely unavoidable.
Additionally, all ACDF procedures were performed by a single
experienced spine surgeon at a single academic institution, which
may limit the generalizability of our results. Despite these limi-
tations, the present study utilizes a robust sample size, includes
longitudinal follow-up data (through 2 years postoperatively),
and is the first to include an analysis of MCID achievement to
assess ACDF outcomes based on the use or exclusion of anteri-
or plating.

CONCLUSION

Patients generally demonstrated favorable outcomes and sig-
nificant improvements in PROM following ACDE regardless of
whether their procedure included anterior plating. In terms of
mean PROM score improvement, only short-term neck pain
and disability were less favorable for the plating group. Rates of
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MCID achievement were likewise generally similar for ACDF
procedures involving both techniques, and a majority of patients
in both groups met these thresholds for neck pain, arm pain,
and disability. Clinically meaningful improvements in early (6
weeks, 12 weeks) disability and overall physical function were
more common amongst the cage-only group. While the use of
anterior plating has both pros and cons for patients undergoing
ACDEF, clinically important improvements in disability and
physical function may be more likely without the use of a plate.
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