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Abstract
Objective This study was intended to investigate the effect of cervical brace on postoperative axial
symptoms in patients with single-segment anterior cervical discectomy and fusion (ACDF).

Methods Retrospective analysis of patients who underwent anterior cervical single-segment ACDF from May
2020 to August 2021 was performed. Patients were divided into the cervical brace group (Group 1) and the
non-cervical brace group (Group 2) according to whether to wear cervical brace in postoperative patients. The
incidence of axial symptoms ,cervical mobility and postoperative quality of life were compared between the
two groups.

Results A total of 121 patients, 62 in the Group 1 and 59 in the Group 2. The general data of age, gender, BMI,
smoking status, disease duration has no statistically differences. The incidence of axial symptoms at 1
month after surgery in the Group 2 was signi�cantly lower. The cervical mobility in the Group 2 at 1 month
after surgery were signi�cantly higher.

Conclusion The absence of brace after surgery in patients with single-segment ACDF can reduce the
incidence of early postoperative axial symptoms, improve their quality of life, and facilitate the recovery of
postoperative cervical mobility.

Introduction
Axial symptom (AS) is a symptom of soreness, pain and stiffness in the cervical collar medially or
paraspinally on both sides[1]. AS is generally more common after posterior cervical surgery, in which the
paraspinal muscles are separated from the vertebral plates bilaterally and the surrounding ligaments are
severed. These operations weaken the posterior paraspinal muscle power source, caused irreversible muscle
atrophy and cervical-spinal sagittal imbalance, and then resulted in the development of axial symptoms.
Studies have shown that the incidence of axial symptoms after posterior cervical single-opening spinal canal
enlargement and plasty can reach 47.5%-81%[2–3].

Anterior Cervical Discectomy and Fusion (ACDF) is the most common surgical procedure for the treatment of
cervical spondylosis. Although the anterior cervical surgery can be performed by separating the tissue gaps
to reach the operative area directly, with less trauma to muscles and soft tissues and less bleeding, the
incidence of postoperative axial symptoms is not uncommon. Studies have shown that the incidence of
axial symptoms after ACDF is as high as 38.8% [4–5], which seriously affects the effective recovery of
patients after surgery.

Patients are usually required to wear a neck brace immediately after surgery to limit excessive neck
movement, and the general �xation time is 1 month. In clinical practice, it is found that patients can develop
neck stiffness and even ulcers and pressure sores in severe cases due to prolonged wearing of neck brace.
Several studies have shown that patients without brace after single-segment anterior cervical surgery does
not affect patients' postoperative vertebral fusion and cervical dysfunction index [6–8]. Thus, patients
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without brace after surgery may be safe and reliable. However, the effect of patients with axial symptoms
after anterior cervical surgery without a brace on is still unclear.

Our hospital conducted an evidence-based project in 2020 on the need for cervical braces in patients after
single-segment cervical spine surgery. After incorporating some guidelines and opinions from orthopedic
spine specialists, patients do not need to wear a brace after single-segment ACDF in January 2021 in order to
promote a rapid and quality recovery.

This study reviewed the data from May 2020 to August 2021 based on electronic medical records. The aim
of the study is to investigate the effect of not wearing a brace after single-segment ACDF on postoperative
axial symptoms and cervical mobility.We hope to provide a basis for the postoperative clinical management
of such patients.

Materials And Methods

Study design
We retrospectively analyzed patients with ACDF from May 2020 to August 2021. Patients were divided into
cervical brace group (Group 1) from May to December 2020 and non-cervical brace group (Group 2)

from January to August 2021 according to whether a cervical brace was used or not after surgery. Both
groups of patients had uniform preparation such as preoperative examinations, preoperative education, and
postoperative functional exercise instruction, and the same postoperative care program was implemented,
including: postoperative vital sign monitoring, care of tubes (wound drainage tubes, catheters), dietary
management, wound care, instruction on axial turning and early functional exercise, observation and
prevention of complications, etc. Patients in the Group 1 were instructed to wear the brace correctly when
they got out of bed for the �rst time. Key points to note for patients in Group 1 include that the neck brace
should not be worn too tightly or too loosely to prevent pressure sores and should be worn ≥ 8 hours each
day until 1 month after discharge. In the Group 2, patients do not need to wear a brace. Both groups needed
the assistance of a nurse to guide them when they got out of bed for the �rst time after surgery to prevent the
occurrence of postural hypotension or falls.

Patients
In this study, patients who underwent single-segment ACDF for the �rst time from May 2020 to August 2021
were selected for the study. Inclusion criteria: (1) Stable medical condition, meeting the diagnostic criteria of
cervical spondylosis in the Expert Consensus on Surgical Treatment and Perioperative Management of
Cervical Spondylosis (2018)[9]. and patients who underwent cervical surgery for the �rst time. Exclusion
criteria: (1) combined with infection, in�ammation or other serious systemic diseases. (2) those who were
lost during follow-up or had incomplete information.

Outcomes
Axial symptoms,Range of motion and The quality of life were observed and recorded in both groups. Axial
symptoms included stiffness and pain in the neck and shoulder, limited neck movement, and pain ranging
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from behind the ear and under the occiput to the back of the shoulder and scapular region. They were
classi�ed into four levels: good, mild, severe, and serious [10]. Good level is de�ned as a patient with no
stiffness or pain in the neck or shoulders. Mild level is de�ned as a patient who experiences neck or shoulder
discomfort after minor exertion or a cold and recovers quickly, not interfering with the patient's daily
activities, and little restriction of neck movement. Severe level is de�ned as a patient with frequent pain, daily
activities are interfered with, physical therapy or pain medication is required to relieve pain. Serious level is
de�ned as a patient with frequent pain symptoms that signi�cantly interfere with daily activities, frequent
need for pain medication to relieve symptoms. We de�ned good and mild levels as having no axial
symptoms and severe or serious levels with symptoms lasting one month or more as having axial
symptoms. Data is obtained by reviewing the patient's follow-up records.

Range of motion (ROM) of cervical spine was measured by measuring the angle a1 at the posterior border of
the C2 and C7 vertebrae in hyper�exion and the angle a2 in hyperextension on a lateral radiograph. a1 was
negative if the cervical spine was anteriorly convex in hyper�exion and a2 was negative if the cervical spine
was deformed and retro�exed in hyperextension. ROM = a1 + a2[11]. We measured and recorded the patient's
cervical mobility preoperatively, and at 1 and 3 months of discharge, through the patient's cervical
hyperextension hyper�exion slices at each follow-up visit.The quality of life was measured by the SF-36
(quality of life assessment scale) scores,The SF-36 scale includes 8 dimensions, with a total of 36 items.
The higher the score, the better the quality of life of the patient. high, Cronbach's alpha coe�cient > 0.7 [12] .

General information such as age, gender, body mass index (BMI), duration of disease, smoking, and chronic
comorbidities of the patients were recorded.

Statistical analysis
SPSS 26.0 statistical software was used to analyze the data. The measurement data were expressed as
mean ± standard deviation, and the t test was used to compare the means between groups. The χ2 test was
used to compare the rates between groups for counting data. The test level α = 0.05, and P < 0.05 was
considered statistically signi�cant difference.

Results
A total of 132 patients were included, 66 in the Group 1 and 66 in the Group 2.11 patients were excluded (4
patients in the Group 1 and 7 patients in the Group 2 lost to follow-up or with incomplete information).
Eventually, a total of 121 patients, 62 in the Group 1 and 59 in the Group 2. The general data of age, gender,
BMI, smoking status, disease duration, and chronic disease comorbidities such as hypertension and diabetes
were compared, and the differences were not statistically signi�cant, as shown in Table 1.The incidence of
axial symptoms in the brace group was signi�cantly higher than that in Group 2 at 1 month and 3 months
after surgery. The incidence of axial symptoms in both groups gradually decreased over time. There was no
signi�cant difference in the cervical spine mobility and quality of life evaluation scores between the two
groups before surgery, and the differences were statistically signi�cant at 1 month and after operation, and
gradually increase over time as shown in Table 2.The cervical mobility between the two groups were not
statistically signi�cant before surgery. But at 1 month after surgery, the cervical mobility and SF-36 scores in
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Group 2 were signi�cantly higher. The cervical mobility of both groups gradually improved with time
(Table 2).

Table 1
Comparison of general information between the two groups of patients

Group N Gender BMI

( x ± 
s)

Age

(years, x 
± s)

Smoking
status

High
blood
pressure

Diabetes Duration
of
disease
(years,`x 
± s)

    Male Female     Yes No Yes No Yes No  

Group
1

62 38 24 25.87 
± 3.36

62.93 ± 
8.01

15 47 18 44 9 53 3.72 ± 
1.96

Group
2

59 37 22 25.60 
± 2.85

61.02 ± 
7.38

18 41 15 44 12 47 4.01 ± 
2.06

χ2 /t-
value

  0.03 0.62 0.59 0.61 0.12 0.71 0.14

P-
value

  0.87 0.53 0.55 0.43 0.65 0.39 2.70

Table 2
Comparison of axial symptoms and cervical mobility between two groups of patients

Projects Time Group 1

(62 cases)

Group 2

(59 cases)

χ2 /t-value P-value

Axial symptoms 1 month after surgery 27 (43.54%) 15 (25.42%) 4.38 < 0.05

3 months after surgery 14 (22.58%) 8 (13.55%) 1.65 0.19

Cervical Mobility Pre-operative 45.69°±2.89° 45.63°±2.35° 0.13 0.89

1 month after surgery 33.09°±2.04° 38.52°±1.80° 12.92 < 0.00

3 months after surgery 42.41°±2.40° 42.45°±1.66° 0.10 0.92

SF-36 scores Pre-operative 63.40 ± 4.81 62.43 ± 5.85 0.89 0.37

1 month after surgery 91.22 ± 3.97 97.31 ± 2.88 9.62 < 0.00

3 months after surgery 111.18 ± 3.64 114.67 ± 2.55 0.92 0.36

Discussion
The symptoms of axial symptoms after cervical spine surgery include soreness, swelling, weakness, pain,
stiffness and limitation of movement in the neck and back of the shoulder, etc. When the pain and limitation
of movement continue to worsen, the quality of life of patients after surgery is seriously reduced [13]. Our
study showed that not wearing a neck brace reduces the incidence of axial symptoms in the early
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postoperative period after anterior cervical spine surgery. But there is no signi�cant difference in incidence of
axial symptoms at 3 months. Maybe the restriction of neck movement is lifted after 1 month and stiffness
and limitation of movement are better than before. Due to the degeneration and instability of the patient's
operated segment and adjacent segments, the normal physiological curvature of the cervical spine is
reduced, resulting in cervical kyphosis. Soft tissues such as neck muscles and ligaments as well as the deep
joint capsule are subject to stress changes under tension in a strained state. If a patient wears a brace for a
long time after ACDF surgery, it restricts the active movement of his neck and leads to atrophy and stiffness
of the posterior cervical muscle groups, which in turn produces axial symptoms or aggravates them [14]. One
study has shown that axial symptoms after cervical fusion can be prevented or reduced by early
postoperative static neck exercises, which increase neck mobility and promote the recovery of self-care
ability [15]. Therefore, for patients after single-segment ACDF, the incidence of axial symptoms can be
reduced by not wearing a cervical brace and by performing early functional neck exercises while ensuring
safety.

Cervical spine mobility can effectively evaluate the postoperative quality of life and cervical spine motor
function in patients with cervical spine diseases [16]. Our results showed that there was no signi�cant
difference in the cervical spine mobility between the two groups before surgery. The cervical spine mobility of
the two groups gradually increased with time after surgery, but it was still lower than before. Patients in the
no brace group had higher cervical mobility than those in the brace group at 1 and 3 months postoperatively,
and the difference in mobility at 1 month postoperatively was statistically signi�cant. Due to the removal of
the diseased disc, implantation of the fusion device and placement of the plate anteriorly during ACDF, the
cervical mobility of the fused segment was directly lost. Moreover, the cervical brace was �xed for 1 month
after surgery in the brace group, which restricted the movement of the neck and caused stiffness of the neck
muscles, thus affecting the recovery of cervical mobility. Another study reported that wearing a brace for a
long time after surgery signi�cantly reduced the motion of the cervical C3-6 vertebrae, resulting in a decrease
in overall cervical mobility and an increase in compensatory motion of the cervical 2/3 and cervical 6/7
segments. Finally, the patient developed axial symptoms [17]. Therefore, for patients after single-segment
ACDF, it is recommended to not wear a brace, which not only facilitates the recovery of cervical mobility, but
also reduces the occurrence of axial symptoms.

In the beginning, postoperative cervical spine patients often needed a cervical brace to limit excessive
movement of the cervical spine, increase the stability and promote the fusion of the cervical spine vertebrae.
With the development of internal �xation techniques and materials, titanium plates are routinely �xed
anteriorly to the vertebral body in ACDF surgery. Internal �xation with titanium plates can prevent
displacement and subsidence of the intervertebral fusion, maintain segmental stability and interbody height,
promote implant fusion, and reduce the dependence on external �xation[18]. Additionally, cervical braces
may cause discomfort and related complications such as dysphagia, and muscle atrophy, and even lead to
changes in gait, affecting the quality of life and safety of patients [19]. Therefore, patients after single-
segment ACDF can be recommended to improve their postoperative quality of life by not wearing a brace.

There are some limitations in the study. The follow-up time of this study was only 3 months, the sample size
was small and the surgical modality was limited to ACDF. Multicenter, anterior cervical multi-surgical
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modalities with longer follow-up time in randomized controlled clinical trials should be conducted in the
future.

Conclusion
Although the anterior cervical approach is less traumatic than the posterior cervical approach, the incidence
of axial symptoms should not be underestimated. This study showed that the absence of a postoperative
brace could not only reduce the incidence of axial symptoms but also facilitate the recovery of cervical
mobility.
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