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The Value of Rigid Cervical Orthesis After Fixation and Fusion of 
Degenerative Cervical Spine in Geriatric Patients
J. Dittmer†1, L. Khalafov†1, T. Lampmann1, H. Asoglu1, M. Janijc1, Z. Kiseleva1, H. Alenezi1, M. Hamed1, H. Vatter1, M. 
Banat1*

Abstract
Introduction: The use of a cervical orthosis after fixation and fusion of 
the cervical spine in geriatric patients is still controversial. The aim of this 
study was to find out whether cervical orthosis had an influence on early 
postoperative clinical-neurological and radiological outcomes.

Methods: We included and analyzed the data of all geriatric patients who 
were surgically treated at our spine center for symptomatic degenerative 
cervical spine disease requiring ventral and/or dorsal fixation with 
fusion. From 2010 to 2012, the patients received a rigid cervical orthosis 
postoperatively (group 1); from 2012 to 2014, no orthosis was applied 
(group 2). All patients were evaluated 3 months after surgery as part of 
their clinical follow-up. Radiographic and clinical scores were recorded 
before and after the operation. Postoperative complications within 30 days 
of the initial surgery were analyzed. 

Results: A total of 84 patients were included, of which 65.5% received 
postoperative cervical orthosis. Patients with orthosis were significantly 
younger (p=0.009) and had lower ASA scores (p=0.007) than those in 
group 2. The clinical and radiologic parameters were similar in both groups 
but without statistical significance, especially with regard to numeric 
rating scale (NRS) and neck disability index (NDI) scores. However, it 
was relevant that the patients with an orthosis did not tolerate it well and 
developed complications (p <0.001). 

Conclusions: Postoperative cervical orthosis did not lead to improved 
early clinical and radiological outcomes but were associated with device-
related complications. Affiliation:
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Abbreviation: 
ACDF: anterior cervical discectomy and fusion; ASA: American Society 

of Anesthesiology; BMI: Body Mass Index; CT: Computed tomography; 
CCI: Carlson comorbedity index; HAC: hospital-acquired conditions; 
NAS: Numeric analog scale; NDI: neck dessibilty index; PSI: atient safety 
indicator.

Introduction
The use of cervical collars is common after cervical spine surgery: almost 

50% of surgeons apply a soft collar after one-level anterior cervical discectomy 
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and fusion (ACDF) and up to 70% apply a rigid orthosis after 
two-level ACDF [1]. There are no clear data defining the 
optimal duration of postoperative external bracing, although 
collars are usually applied for 3 to 13 weeks after surgery [1, 
2]. There is no consensus in the literature on whether or not 
to use an orthosis, as there is a lack of randomized studies [3-
5]. Some studies investigate the necessity of cervical collars 
after ventral cervical spine fusion, these studies showing no 
benefit of additional orthosis after ACDF [4-6]. Other authors 
recommend the use of orthoses after spinal interventions 
on the cervical spine in the case of traumatic injury [6-10]. 
However, the use of orthoses is not without consequences in 
some patients, as shown by studies on traumatic injuries to 
the cervical spine [6, 8, 10]. 

Opposition to such orthoses after surgical stabilization of 
injured cervical vertebrae and head trauma is based on the 
fact that a significant elevation of intracranial pressure has 
been found due to the increase in jugular pressure [11].

The aim of this study was to find out whether the 
application of a cervical orthosis after ventral and/or dorsal 
fusion and stabilization was necessary in degenerative 
cervical spine disease in geriatric patients, and whether this 
had an influence on clinical and radiological parameters in 
the short term after surgery.

Material and Methods
Patient selection and inclusion criteria

This retrospective single center cohort study evaluated 
postoperative management, clinical and radiological 
information in geriatric patients at our spine center after spinal 
posterior and/or ventral open instrumentation and fusion with 
or without postoperative cervical orthosis.

All geriatric patients aged ≥65 treated between 2010 
and 2014 for degenerative cervical spine disease requiring 
neurosurgical treatment were included in this analysis. 

Up until 2012 our standard postoperative management 
approach was to apply a rigid cervical orthosis to every 
patient after instrumentation. From that year onwards, we 
changed the procedure and discharged patients to home care 
without a cervical orthosis. 

Over the 4 years from 2010 to 2014 all patients were 
called in for a regular outpatient follow-up appointment after 
12 weeks. Computed tomography (CT) scans of the cervical 
spine were performed on all patients immediately after the 
operation and at the 12 week follow-up. 

Patients’ clinical information including age, sex, ASA 
score, BMI, length of stay in days, history of cardiovascular 
comorbidities, duration of operation, number of affected 
vertebrae, and approach, as well as surgery-related 
complications and in-hospital complications, was registered 

and documented. Early postoperative complications  were 
assessed using a publicly available list from the Agency for 
Healthcare Research and Quality and the Center for Medicare 
and Medicaid Services. They are referred to as patient safety 
indicators (PSIs) and hospital-acquired conditions (HACs) 
[12-14]. Data from the pre- and postoperative CT scans were 
considered [5]. For additional data on clinical outcomes, 
we assessed the numeric rating scale (NRS) and neck 
disability index (NDI) scores preoperatively and at 3 months 
postoperatively. 

Surgical procedure
Indication criteria for neurosurgical treatment 

were symptomatic cervical spinal canal stenosis with 
spondylolisthesis and degenerative disc disease. Patients 
also had cervical myelopathy. They had symptoms such 
as neck and/or arm pain. The decision for dorsal or ventral 
neurosurgical treatment was made by the surgeon using 
clinical judgement and referring to the pathology report. 
In order to avoid any potential bias caused by the surgical 
approach, we included it in our statistical analysis.

The primary endpoint of the study was the influence of 
the orthosis on clinical and radiological parameters after 3 
months compared to the group without a cervical orthosis.

Exclusion criteria were incomplete data and patients with 
other spinal pathologies (infection, tumor, fracture). 

Radiological evaluation
Postoperative CT imaging data of the cervical spine 

from the patients’ follow-up appointments were analyzed 
by an independent neuroradiologist. Abnormalities and 
signs of instability or fusion/non-fusion were evaluated and 
documented. 

Statistical analysis
Data were analyzed using IBM® SPSS® Statistics V22.0 

(IBM, Chicago, Illinois, USA). Quantitative, normally 
distributed data are presented as mean values ± standard 
deviation (SD), while non-parametric data are summarized 
by median values [first quartile – third quartile]. Nominal 
data were analyzed by applying the independent t-test (two-
sided) or, if expected frequencies were <5, Fisher’s exact test 
(two-sided). Data were described as means with standard 
deviation (SD) and frequency (n). A p value <0.05 was 
considered significant. Univariate analysis was carried out. 
We also analyzed the correlation between cervical orthosis 
and clinical as well as radiological parameters.

Results
We identified 100 patients who had undergone 

neurosurgical treatment at our level 1 center for spinal 
surgery. A total of 84 patients met the inclusion criteria and 
were included in the analysis, with 55 (65.5%) receiving a 
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postoperative cervical orthosis (group 1) and 29 (34.5%) not 
receiving an orthosis (group 2). 

Patients in group 1 were significantly younger (p=0.009) 
and more frequently had lower ASA scores (p=0.007). No 
significant differences were observed between the groups 
regarding sex distribution, BMI, length of hospital stay, 
comorbidity burden using the Charlson comorbidity index 
(CCI), duration of operation, or the number of stabilized 
levels. Table 1 gives more details. 

Categorical variables are shown as number (%) and 
continuous variables as median [interquartile ranges]. AEs: 
Adverse events. BMI: Body mass index. min.: Minutes. NRS: 
Numerical rating scale. q1-q3: First quartile-third quartile. 
UTI: urinary tract infection.* p≤0.05: statistically significant.

The NRS score for neck pain was similarly distributed in 

both groups. After 3 months, there was a trend towards less 
pain in group 2 without an orthosis, but this trend was not 
statistically significant (p=0.057), see Figure 1.

The NRS score for arm pain and the NDI did not differ 
significantly between the groups. There was no statistical 
significance and the values were equally distributed – see 
Figure 2 and Figure 3. 

The main message of our results is that the patients in 
group 1 tolerated the cervical orthosis very poorly. Many 
showed pressure sores on the chin and some patients reported 
regular dysphagia, while the patients in group 2 did not have 
these complaints (p<0.001). 

Another important feature of our results is that we saw no 
material failure in either group, although an evaluation after 3 
months is too early to come to a definitive conclusion.

Total (N=84) w. Orthosis group w/o Orthosis group P value
No. of patients 55 (56.5%) 29 (34.5%)  

Age (yrs.), median [q1-q3] 72 [68-79] 76 [73-82] 0.009*
SEX    

0.339Female 23 (42%) 9 (31%)
Male 32 (58%) 20 (69%)

BMI, kg/m2, median [q1-q3] 26 [24-27] 25 [24-27] 0.95

ASA-Score     0.007*
1&2 19 (34.5%) 3 (10.3%)  

3&4 36 (65.5%) 26 (89.7%)  

Length of stay in days, median [1-3q] 14.0 [11.0-20.0] 13.0 [10.0-23.5] 0.95

CCI Score, median [q1-q3] 6.0 [4.0-8.0] 6.0 [4.0-8.0] 0.823

Duration of operation in min. 205.0 [152.0-267.0] 211.0 [179.0-253.0] 0.797

Stabilized level     0.179

1-2 Level 12 (22%) 8 (27%)  

>/= 3 Levels 43 (78%) 21 (73%)  

approach     0.064

ventral 17 7  

dorsal 33 20  

combined 5 2  

Surgery-related complications     0.848

Temporary. neurological deficit 2 (3.6%) 1 (3.4%)  

Cerebrospinal fistula 2 (3.6%) 1 (3.4%)  

Wound infection 3 (5.5%) 1 (3.4%)  

Disturbance of wound healing 2 (3.6%) 2 (6.8%)  

In-hospital complications     0.834

Pneumonia 2 (6.0%) 1 (2.1%)  

UTI 1 (1.8%) 2 (4.3%)  

Material failure/dislocation after 3 months 1 (1.8%) 1 (2.1%) 0.476

NRS neck, median [q1-q3]      

Pre surgery 7 [6-9] 6 [6-8] 0.08

Table 1: Univariate analysis of patient characteristics and procedures, using Fisher’s exact test (two-sided) and independent t-test.
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Discussion
The application of rigid cervical orthoses after 

degenerative cervical spine surgery remains an individual 
decision to this day [1]. The aim of the study was to find out to 
what extent a cervical orthosis was necessary after ventral or 
dorsal stabilization in geriatric patients, and whether wearing 
an orthosis had an influence on the early postoperative course 
or not. 

There is a clear recommendation for treatment with 
cervical orthoses for certain pathologies in geriatric patients, 
such as fractures of the cervical spine in the conservative 
approach, or as an add-on for surgical treatment [15, 16]. 
Other scientific studies report that treatment with cervical 
orthoses is associated with frequent complications [17]. 
Baird's working group concludes that wearing an orthosis 
after two-level segmental stabilization and fusion from the 
ventral side is superfluous, without specifically addressing 
age or indication [4].

3 months after surgery 5 [3-6] 4 [2-5] 0.057

NRS arm, median [q1-q3]      

Pre surgery 7 [6-9] 7 [6-8] 0.377

3 months after surgery 4 [4-6] 4 [2-6] 0.49

NDI, median [q1-q3]     0.552

Pre-operative 80 [70-90] 60 [40-70]  

3 months after surgery 60 (40-70) 60 [50-70]  

Orthosis complications     <0.001*

Swallowing disorder 4 (7%) 0  
Pressure sores 5 (9%) 0  

 

Figure 1: (Box and whiskers): Numerical rating scale (NRS) for 
pre- and postoperative neck pain in both groups. The 25th and 75th 
percentiles of the data define the box portion. The line inside the box 
is the median (the 50th percentile). The mean is identified as (+) and 
the whiskers are defined by the 10th and 90th percentiles.

 

Figure 3: (Box and whiskers): Neck disability index (NDI) pre- and 
postoperatively in both groups. The 25th and 75th percentiles of the 
data define the box portion. The line inside the box is the median 
(the 50th percentile). The mean is identified as (+) and the whiskers 
are defined by the 10th and 90th percentiles.

 

Figure 2: (Box and whiskers): Numerical rating scale (NRS) for 
pre- and postoperative arm pain in both groups. The 25th and 75th 
percentiles of the data define the box portion. The line inside the box 
is the median (the 50th percentile). The mean is identified as (+) and 
the whiskers are defined by the 10th and 90th percentiles.
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