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Abstract. – OBJECTIVE: This study aimed 
to conduct a meta-analysis to compare the ef-
fectiveness and safety between titanium mesh 
cage (TMC) and nano-hydroxyapatite/polyamide 
66 cage (n-HA/PA66) in the surgical treatment of 
cervical spondylotic myelopathy (CSM) through 
anterior cervical corpectomy and fusion (ACCF). 

MATERIALS AND METHODS: We implement-
ed a comprehensive search strategy across mul-
tiple databases, including Wanfang, China Knowl-
edge Network, China Biomedical Literature Data-
base, Wipu, PubMed, Cochran, Embase, and Web 
of Science. To ensure a thorough examination of 
available literature, the databases were searched 
from their inception to January 2023. Two inde-
pendent researchers evaluated the quality of the 
included studies by using established criteria. 
We used RevMan 5.4 (Review Manager Web, The 
Cochrane Collaboration, Copenhagen, Denmark) 
to facilitate data extraction and analysis. 

RESULTS: This analysis included seven con-
trolled clinical studies. The meta-analysis re-
sults showed no statistically significant differ-
ences between the two groups in terms of oper-
ating time, intraoperative bleeding, preoperative 
Japanese Orthopedic Association (JOA) score, 
preoperative visual analog scale (VAS) score, 
preoperative and final follow-up C2–7 Cobb an-
gles, and intervertebral fusion rate (p > 0.05). 
However, a significant difference was observed 
between the two groups in terms of the final fol-
low-up JOA [MD = 0.77, 95% CI (0.58, 0.97), p < 
0.00001], VAS [MD = -0.50, 95% CI (-0.71, -0.30), 
p < 0.00001], and sedimentation rate [RR = 0.30, 
95% CI (0.18, 0.48), p < 0.00001]. 

CONCLUSIONS: The use of n-HA/PA66 in AC-
CF for treating CSM is safe and effective treatment 
with positive clinical efficacy. In addition, n-HA/
PA66 has both effective clinical efficacy and signifi-
cantly lower fusion settling rates compared to TMC. 
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Introduction

Cervical spondylotic myopathy (CSM) is the 
predominant etiology for non-traumatic impair-
ment of spinal cord function, with an incidence 
ranging from 12% to 30%. It is typically caused 
by prolonged cervical loading, cervical spine de-
generation, and other factors, leading to cervical 
spinal canal constriction, resulting in the spinal 
cord and associated nerve compression. CSM 
presents with severe clinical symptoms and can 
result in hemiparesis, paraplegia, and even qua-
driplegia, which significantly impact the quality 
of life and can be potentially life-threatening. 
Therefore, prompt surgical intervention is recom-
mended after diagnosis1,2. Anterior cervical cor-
pectomy and fusion (ACCF) is widely recognized 
as the most frequently used surgical procedure 
for treating CSM because it is performed throu-
gh an anterior cervical approach, which directly 
exposes the compressed lesion, completely de-
compresses the spinal canal, relieves spinal nerve 
compression, and fully restores spinal cord and 
nerve function. ACCF has been widely applied 
in clinical practice due to significant postopera-
tive restoration of the spinal cord and neurologi-
cal function and effective restoration of cervical 
curvature3. As technology continues to advance, 
cervical spine reconstruction after laminectomy 
has become of increasing interest. Thus, implant 
materials and fusion devices have been developed 
for cervical spine reconstruction, with satisfac-
tory results. Initially, autologous bone (iliac or 
fibula) grafts were used, which were recognized 
as the gold standard for bone grafting4. However, 
complications associated with autogenous bone 
grafts, such as infection, hematoma, and pain, 
cannot be ignored. Compared to autogenous bone 
grafts, the use of allograft bone grafts reduces 
surgical trauma, decreases operative time, and 
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effectively minimizes complications; however, it 
increases graft subsidence rate and carries risks of 
immune rejection reactions and infectious disease 
transmission5. Recently, a titanium mesh cage 
(TMC), which is a metallic fusion device, has 
been widely used for cervical spine reconstruction 
following corpectomy. Particularly, when filled 
with autogenous bone6, TMC has many advanta-
ges, such as fewer complications in the donor area, 
shorter operative time, and higher fusion rates at 
97-100%7,8. However, previous studies9,10 have re-
ported some disadvantages of TMC, including hi-
gh subsidence rates and stress shielding. However, 
recent research in spinal vertebral reconstruction 
has focused on non-metallic materials as alterna-
tives to traditional metallic materials to address 
these limitations. Since nano-hydroxyapatite/
polyamide 66 cage (n-HA/PA66) was clinically 
used in 2005, it has gradually gained satisfactory 
clinical outcomes in the short term11. Indeed, 
n-HA/PA66 is a biomimetic composite material 
formed through the combination of hydroxyapati-
te and polyamide 66, and it effectively maintains 
cervical height and alignment. It has advantages, 
such as low subsidence and high fusion rates, and 
it can meet vertebral support strength while mini-
mizing stress shielding effects12. 

The safety and efficacy of n-HA/PA66 in tre-
ating CSM in ACCF have been reported in some 
studies but are limited by small sample size and 
weak evidence strength. Thus, a meta-analysis was 
proposed as a quantitative method to combine data 
from multiple studies on the safety and efficacy of 
n-HA/PA66 in CSM treatment, thereby increasing 
sample size and generating higher evidence quality. 
However, further improvement is necessary in con-
ducting this meta-analysis. Therefore, this study 
aimed to compare the efficacy and safety of TMC 
and n-HA/PA66 in ACCF through a meta-analysis 
and to obtain results with a large sample size and 
high evidence strength to guide clinical practice.

Materials and Methods

Our study strictly adhered to the guidelines 
outlined in the Cochrane Handbook and Prefer-
red Reporting Items for Systematic Review and 
Meta-analysis (PRISMA)13. This study focused 
on a secondary analysis of published original 
studies investigating the efficacy and safety of 
n-HA/PA66 and TMC in CSM treatment. Ethical 
approval was not required because our study did 
not involve humans or animals.

Literature Search
Two researchers conducted a comprehensive 

literature search using the following search terms 
primarily: “cervical spondylosis”, “ACCF”, “na-
no-hydroxyapatite/polyamide 66 cage”, “anterior 
cervical fusion”, and “titanium mesh cage” in 
Embase, PubMed, and Web of Science, Cochrane, 
and a locally built database from its inception to 
January 2023. A comprehensive search strategy 
was used to gather relevant literature. To ensure 
a thorough search, we combined subject headings 
and free-text terms. Additionally, we manually 
searched to minimize the risk of overlooking po-
tentially valuable studies. This involved a meticu-
lous review of the included studies and pertinent 
references. During the literature screening phase, 
two evaluators diligently examined the titles, 
abstracts, and full texts of the identified literature 
to determine if they met the predetermined inclu-
sion criteria. This rigorous screening process ai-
med to ensure that study selection aligns with the 
research objectives and to maintain the integrity 
of the study’s findings. Finally, consistency was 
ensured by cross-checking. If the two evaluators 
did not agree, a third evaluator was included for 
discussion and decision-making. The same ap-
proach was used in the data extraction phase.

Inclusion Criteria
(1)	 Studies involving patients diagnosed with 

CSM who were unresponsive to conservative 
treatment and required surgical intervention.

(2)	 Studies directly comparing the use of TMC 
and n-HA/PA66 in ACCF.

(3)	 Randomized controlled trials (RCTs) were 
preferred. However, non-randomized cli-
nical controlled studies were included if 
RCTs were not relevant or limited. In the 
literature selection process, literature in 
various languages could be included.

(4)	 Publicly available studies with complete data.

Exclusion Criteria
(1)	 Review articles, single case reports, or stu-

dies with incomplete or insufficient data.
(2)	 Biomechanical and animal studies.
(3)	 Duplicate publications.

Data Extraction
(1)	 Year of publication, sample size, and length 

of follow-up 
(2)	 Patient demographics: age, sex.
(3)	 Surgical details: operative time, intraope-

rative blood loss.
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(4)	 Outcome measures: Japanese Orthopedic 
Association (JOA) score, visual analog 
scale (VAS) score, C2–7 Cobb angle, fu-
sion rate, and settling rate.

Two researchers independently extracted the 
included literature, and the extracted data will be 
filled into a pre-designed standard data extraction 
summary form for pooled analysis. To verify da-
ta accuracy and consistency, conflicts emerging 
throughout the data extraction process will be 
settled by negotiation with a third researcher. 
Such a data extraction process can improve our 
study’s reliability and reproducibility.

Statistical Analysis
RevMan 5.2 software (Review Manager Web, 

The Cochrane Collaboration, Copenhagen, Den-
mark) was used for statistical analysis. Mean 
difference (MD) and standardized mean diffe-
rence (SMD) were used as the effect measure 
for continuous data with the same and multiple 
measurement units, respectively. Moreover, rela-
tive risks (RRs) were used as an effect metric for 
dichotomous data. Furthermore, 95% confidence 
intervals (95% CI) were estimated, and statistical 
significance was defined as p < 0.05.

Heterogeneity was quantified using the I2 sta-
tistic, with I2 of > 75%, 50-75%, and < 50% indi-
cating high, moderate, and low heterogeneity, re-
spectively14. A random-effects model was used for 
statistical analysis, and subgroup or meta-regres-
sion analyses were used to explore plausible causes 
of heterogeneity among studies. A fixed-effects 
model for data synthesis and analysis was used 
for studies with low heterogeneity. A sensitivity 
analysis using an exclusion-by-exclusion approach 
was used to validate the robustness of the combined 
statistical effect sizes. A higher degree of feasibility 
was considered for the combined outcome measure 
if the effect size of a particular outcome measure 
did not exhibit significant changes during the sensi-
tivity analysis process, suggesting that the transla-
ted conclusions are relatively reliable. Additionally, 
publication bias was assessed using funnel plots.

Quality Assessment of Included Studies
The Newcastle-Ottawa Quality Assessment 

Scale (NOQAS) was used to evaluate the metho-
dological quality of the included observational stu-
dies15,16. The evaluation scale covers eight entries 
on key elements, such as study subject selection, 
comparison between study groups, and outcome 
assessment. The total score is 9, and each entry is 
marked with an asterisk. A study was considered 

high quality if it was included with an asterisk ≥ 6; 
otherwise, it was considered low quality17. Two au-
thors assessed independent risk bias to ensure the 
evaluation’s objectivity and accuracy. To ensure 
that the final evaluation results were accurate and 
reliable, a third author with > 3 years of experience 
in evaluating the quality of the literature resol-
ved the disagreements between the two authors. 
Through this consultative and collaborative appro-
ach, a comprehensive and consistent assessment of 
risk bias is ensured, and the credibility and scien-
tific validity of the study are improved.

Results

Search Results
Based on a predefined search strategy, electro-

nic databases were searched, and initially screened 
385 publications that might meet the inclusion cri-
teria. Subsequently, 204 duplicate publications from 
multiple databases were removed from the literature 
management software. We conducted a comprehen-
sive literature review to identify relevant studies for 
analysis. Initially, 163 studies were excluded because 
they did not meet the predefined inclusion criteria. The 
remaining 18 publications underwent a thorough full-
text examination. After this meticulous review, seven 
studies18-24 were deemed eligible for inclusion in the 
analysis because they met the strict selection criteria. 
Figure 1 shows the literature screening process, inclu-
ding the exclusion and inclusion steps. The selected 
studies were published from 2009 to 2020. Of these 
seven studies18-24, 320 patients were included in the 
analysis, consisting of 172 and 148 patients assigned to 
the n-HA/PA66 and TMC groups, respectively.

Basic Characteristics and Quality 
Assessment of Included Studies

This study aimed to analyze the literature publi-
shed between 2009 and 2020, focusing on the use 
of n-HA/PA66 for ACCF compared with TMC as 
a control group. Table I shows the basic characteri-
stics of the included literature. Quality assessment 
scores based on the NOS scoring criteria indicated 
that all seven retrospective studies were of high 
quality, with scores ranging from 6 to 8. Table II 
shows the detailed evaluation of study quality. 

Meta-Analysis Results

Surgical time and intraoperative blood loss 
Four studies18,20,22,23 reporting surgical time showed 

significant heterogeneity in the meta-analysis 
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(p = 0.01, I2 = 72%). However, after using a ran-
dom effects model, the operative time was not 
statistically significant between the two groups 
[MD = -7.93, 95% CI (-16.56, 0.70), p = 0.07, Figu-
re 2]. By contrast, the three included studies exhi-
bited significant heterogeneity when considering 
intraoperative blood loss (p = 0.02, I2 = 76%). Uti-
lizing a random-effects model for meta-analysis, 

intraoperative bleeding in both groups did not 
show a statistically significant difference [MD = 
-15.77, 95% CI (-38.59, 7.05), p = 0.18, Figure 3].

Perioperative JOA score
The analysis of six studies18-20,22-24 reporting pre-

operative JOA scores showed no significant hete-
rogeneity (p = 0.74, I2 = 0%). Utilizing a fixed-ef-

Figure 1. Flow diagram of study selection.



J.-C. Li, Y. Chu, B.-D. Yi, F.-Y. Chen, et al

9652

fects model, the preoperative JOA scores between 
the two groups were not statistically significantly 
different [MD = -0.04, 95% CI (-0.30, 0.21), p = 
0.74], indicating comparable baseline conditions. 

Furthermore, five publications18-22 provided data on 
JOA scores at the final follow-up. No heterogeneity 
was observed among the studies (p < 0.00001, I2 = 
0%). Applying a fixed-effects model, the meta-a-

Table I. The general characteristics of the included literature.

	 Number of cases
	 (male/female, cases)	 Age (years)		  Follow-up period (months)

Inclusion in	 TMC	 n-HA/ PA66	 TMC	 n-HA/ PA66	 TMC	 n-HA/ PA66	
the study 	 Group	 Group	 Group	 Group	 Group	 Group 	 Published

Hu et al18	 28/24	 26/29	 54.9 ± 9.5	 56.5 ± 10.4	 102.4 ± 4.6	 103.6 ± 6.3	 2019
Xi et al19	 20/12	 22/13	 46.8 ± 7.2	 47.6 ± 7.1	 48	 2013
Yuan et al20   	 11/14	 29/23	 55.04 ± 11.09	 56.56 ± 12.13	 49.80 ± 13.06	 44.06 ± 13.60	 2014
Liang and	 16/9	 8/4	 51.4 ± 7.5	 49.7 ± 8.6	 15.4 ± 4.2	 2011
Zhang24

Zhang23	 10/7	 36/17	 43.2	 44.5	 12	 2009
Song et al22	 23/20	 21/20	 50.2 ± 11.6	 49.9 ± 12.4	 12	 2018
Ma et al21	 16/12	 14/10	 56.31 ± 11.24	 58.32 ± 10.52	 18.43±6.32	 16.77	 2020

Table II. The quality assessment of the included clinical controlled trials.

Study	 Section	 Comparability	 Exposure	 NOS score

Hu et al18	 3	 2	 2	 7
Xi et al19	 3	 2	 1	 6
Yuan et al20   	 3	 2	 3	 8
Liang and Zhang24	 3	 2	 3	 8
Zhang23	 3	 2	 2	 7
Song et al22	 3	 2	 2	 7
Ma et al21	 3	 2	 2	 7

Figure 2. Forest plot of the meta-analytic estimate for surgical time.

Figure 3. Forest plot of the meta-analytic estimate for intraoperative blood loss.
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nalysis indicated that the JOA scores at the final 
follow-up were statistically significantly different 
between the two groups. Remarkably, the JOA 
scores at the final follow-up in the n-HA/PA66 
group were higher than those in the TMC group 
[MD = 0.77, 95% CI (0.58, 0.97), p < 0.00001, Fi-
gure 4], indicating improved outcomes in terms of 
JOA scores, highlighting its potential as an effecti-
ve intervention for the studied condition. 

Perioperative VAS score
The meta-analysis of the five studies18-22 to assess 

the preoperative VAS scores showed no significant 
heterogeneity (p = 0.66, I2 = 0%). After using a 
fixed-effects model to analyze data, no statistically 
significant difference in preoperative VAS scores was 
observed between the two groups [MD = 0.06, 95% 
CI (-0.21, 0.33), p = 0.66)]. Furthermore, the meta-a-
nalysis using a fixed-effects model of four publica-
tions with VAS scores at the final follow-up18,20-22 (p 
= 0.002, I2 = 33%) indicated a statistically significant 
difference between the two groups [MD = -0.44, 
95% CI (-0.71, -0.16), p = 0.002)]. Notably, the VAS 
scores at the final follow-up in the n-HA/PA66 group 
were lower than those in the TMC group (Figure 5).

C2–7 Cobb Angle during the perioperative 
period 

No significant heterogeneity was found in the 
preoperative C2–7 Cobb angle in six studies18-23 (p 

= 0.48, I2 = 29%). Using a fixed-effects model, the 
meta-analysis revealed that the preoperative C2–7 
Cobb angle was not statistically significantly diffe-
rent between the two groups [MD = 0.11, 95% CI 
(-0.20, 0.43), p = 0.48, Figure 6]. Significant hete-
rogeneity was observed in six studies18-23 with final 
follow-up C2–7 Cobb angle (p = 0.09, I2= 83%). A 
random-effects model was used to account for this 
heterogeneity. The meta-analysis results indicated 
that the difference in the C2–7 Cobb angle at the 
final follow-up between the two groups was not 
statistically significant [MD = 0.91, 95% CI (-0.16, 
1.98), p = 0.09, Figure 7]. Therefore, the preopera-
tive and the end-follow-up C2–7 Cobb angles were 
not significantly different between the two groups.

Fusion Rate at the final follow-up
A meta-analysis using a fixed-effects model 

showed no significant heterogeneity among five 
studies19-21,23,24 (p = 0.41, I2 = 0%) [RR = 1.02, 
95% CI (0.97, 1.07), p = 0.41, Figure 8]. These 
findings suggest that the fusion rates at the final 
follow-up were not statistically significantly dif-
ferent between the two groups.

Settling rate at the final follow-up
The settling rate at the final follow-up showed 

a statistically significant difference between the 
TMC and n-HA/PA66 groups. Meta-analysis 
showed no significant heterogeneity among six 

Figure 4. Forest plot of the meta-analytic estimate for perioperative JOA score and JOA scores at the final follow-up.
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studies18-21,23,24 (p < 0.00001, I2 = 2%). Using a 
fixed-effects model, the meta-analysis showed 
that the final follow-up sedimentation rate in the 
TMC group was significantly higher than that in 

the n-HA/PA66 group [RR = 0.30, 95% CI (0.18, 
0.48), p < 0.00001, Figure 9]. The statistical signi-
ficance was remarkably high (p < 0.00001), indi-
cating a strong association between the groups.

Figure 7. Forest plots of the meta-analytic estimate for C2–7 Cobb angle at the final follow-up.

Figure 5. Forest plots of the meta-analytic estimate for perioperative VAS score and VAS scores at the final follow-up.

Figure 6. Forest plots of the meta-analytic estimate for C2–7 Cobb Angle during the Perioperative Period.
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Sensitivity and Publication Bias
One-by-one exclusion method was used for sen-

sitivity analysis of individual outcome indicators, 
and the results showed no directional changes in 
the preoperative JOA and VAS scores and final 
follow-up JOA score, VAS, score, fusion rate, and 
sedimentation rate. This indicates good robustness 
and high strength of evidence for the combined 
outcome measures. However, after excluding the 
study by Yuan et al20, the intraoperative blood loss 
[MD = -27.45, 95% CI (-40.66, -14.25), p < 0.0001] 
became statistically significantly different. Similar-
ly, after excluding the study by Hu et al18, the ope-
rative time [MD = -3.48, 95% CI (-10.14, -0.79), p = 
0.03] and final follow-up C2–7 Cobb angle [MD = 
1.37, 95% CI (0.59, 2.16), p = 0.0006] showed a sta-
tistically significant difference, indicating that the 
statistical results for these three outcome measures 
were highly influenced by a single study, sugge-
sting insufficient reliability and lower strength of 
evidence for the combined results. When we used 
< 10 studies, the results for detecting publication 
bias were unreliable25. Therefore, monitoring of 
potential publication bias is exempted in this study.

Discussion

n-HA/PA66 is a non-metallic fusion device 
composed of nanoscale hydroxyapatite crystals 
uniformly distributed as nanoparticles within a 
polyamide matrix. The nanoscale hydroxyapatite 
crystals in n-HA/PA66 are essential inorganic 
components found in human bones and teeth, 
whereas the polyamide component possesses a 
structure similar to that of collagen, resulting 
in excellent biocompatibility. Furthermore, when 
implanted in the body, n-HA/PA66 forms a layer 
of plate- and needle-like hydroxyapatite crystals 
on its surface, which bridges the interface betwe-
en the implant and recipient bone, ensuring tight 
osseointegration and maintaining excellent bio-
activity26. It is considered a novel cervical recon-
struction material27, exhibiting favorable osteo-
conductive and mechanical properties, which can 
maintain cervical height, curvature, and mecha-
nical stability, as well as promote fusion between 
adjacent vertebral bodies28,29. Therefore, this ma-
terial is gradually becoming widely used in spinal 
surgery, particularly in cervical spine surgery30-32.

Figure 8. Forest plots of the meta-analytic estimate for fusion rate at the final follow-up.

Figure 9. Forest plots of the meta-analytic estimate for settling rate at the final follow-up.
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Fusion rate and functional improvement are 
important indicators for evaluating clinical effi-
cacy. Some studies33,34 reported a high fusion rate 
after using n-HA/PA66 in anterior cervical spine 
surgery. Huang and Quan33 reported a 100% 
implant fusion rate at 6 months postoperatively in 
46 patients who underwent cervical spine surgery 
using n-HA/PA66 and who were followed up for 
12 to 36 months, which was consistent with the 
retrospective study by Liang et al32. However, 
the conclusions of these studies34,35 have not been 
widely accepted because of the limitations of 
sample size and retrospective study design. Our 
study supports this viewpoint because our me-
ta-analysis showed a fusion rate of 98.3% when 
using n-HA/PA66 in ACCF, indicating a satisfac-
tory fusion rate. This may be attributed to the 
circular design and fenestrations of n-HA/PA66, 
which increase the cross-sectional area, enhan-
cing stability and promoting contact between the 
graft and vertebral bodies, facilitating fusion. 
Additionally, the improved fusion rate may be 
due to its elastic modulus being highly similar 
to that of autologous bone cortex, which can 
better mimic the mechanical characteristics of 
natural bone and better facilitate bone fusion36,37. 
The use of n-HA/PA66 in spinal surgery is both 
safe and effective38-40. Our meta-analysis demon-
strated significant improvement in postoperative 
JOA and VAS scores for both groups compared to 
their respective preoperative scores. Importantly, 
the n-HA/PA66 group exhibited higher JOA and 
lower VAS scores compared to the TMC group. 
The clinical efficacy of n-HA/PA66 in spinal 
surgery should be recognized and acknowledged, 
as reported by Ying et al39. This may be related 
to the restoration of cervical physiological cur-
vature because some studies41-44 showed that the 
C2–7 Cobb angle and its change were positively 
correlated with postoperative outcomes. Never-
theless, this study, which summarized the results 
of multiple original studies, showed that the C2–7 
Cobb angle at the final follow-up in both groups 
improved compared to the preoperative period, 
but this result did not significantly differ between 
the two groups. This indicates that the recovery 
of the C2–7 Cobb angle in the postoperative cer-
vical spine is equivalent when using n-HA/PA66 
or TMC as implant materials. Thus, both n-HA/
PA66 and TMC are effective in restoring cervical 
physiological curvature, which may be related to 
the subsidence of the fusion device. Severe sub-
sidence can lead to loss of fusion segment height, 
which is associated with postoperative kyphotic 

deformity or neurological function deterioration, 
thereby affecting surgical outcomes45.

TMC has been widely used clinically as a cervi-
cal reconstruction material, and several studies46,47 
have shown satisfactory clinical outcomes. Howe-
ver, a common complication of TMC is the posto-
perative sinking of fusion, leading to a significant 
loss of intervertebral height46. Chen et al47 reported 
that 19% of patients experienced TMC subsidence 
in their follow-up study. Similarly, Daubs et al48 
reported a 30% incidence of TMC subsidence. By 
contrast, Zhao et al49 reported a 2.9% subsidence 
rate of n-HA/PA66 in cervical spine reconstruction, 
which was consistent with Yang et al50 at 6%. Our 
meta-analysis yielded similar results, wherein the 
subsidence rate at the final follow-up for the n-HA/
PA66 and TMC groups was 7.3% and 29.6%, re-
spectively. Compared to TMC, n-HA/PA66 can 
effectively reduce the occurrence of postoperative 
fusion device subsidence. Various factors contribute 
to fusion device subsidence, including intraoperati-
ve endplate preservation, osteoporosis, and the pro-
perties and shape of the fusion device materials51. 
Some studies43,44 showed that the high settling rate 
of the fuser was mostly caused by the short contact 
area of TMC with the adjacent endplates. Expan-
sion of the contact area of TMC with the adjacent 
endplates can significantly decrease the settling 
rate. The design of n-HA/PA66 with wide annular 
edges increases the contact area with the adjacent 
endplates, thereby effectively reducing the risk of 
sinkage. Additionally, the fuser’s low sinkage rate 
may be due to the n-HA/PA66’s elastic modulus 
comparable to that of natural bone36,37.

Limitations
However, this study has several limitations. First, 

all included studies were retrospective in nature, 
lacking high-quality RCTs. Second, the langua-
ge restriction, including publications in Chinese 
and English, may introduce language bias. Third, 
the lack of detailed intraoperative documentation 
prevented a comprehensive comparison of the ad-
vantages and disadvantages of the two materials. 
Therefore, high-quality, multicenter RCTs with a 
larger sample size should be conducted in the future 
to validate the findings of the present study and 
obtain more reliable guidance for clinical practice52.

Conclusions

The use of n-HA/PA66 and TMC in ACCF 
for CSM treatment is safe and effective, with 
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noteworthy clinical outcomes. However, com-
pared with TMC, n-HA/PA66 can significantly 
reduce the incidence of fusion device subsiden-
ce and ensure treatment efficacy.
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