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Abstract
Purpose To evaluate the clinical and radiological results of the operative management of three-column uncomplicated type 
«B» subaxial injures treated with a one-level cervical corpectomy with an expandable cage.
Methods This study included 72 patients with a three-column uncomplicated type «B» subaxial injures who met the inclu-
sion criteria, underwent a one-level cervical corpectomy with an expandable cage at one of three neurosurgical departments 
between 2005 and 2020, and were followed up for clinical and radiological outcomes at a minimum 3-yr follow-up.
Results There was a decrease in the VAS pain score from an average of 80 mm to 7 mm (p = 0.03); a decrease in the average 
NDI score from 62 to 14% (p = 0.01); excellent and good outcomes according to Macnab’s scale were 93% (n = 67/72). There 
was an average change in the cervical lordosis (Cobb method) from −9.10 to −15.40 (p = 0.007), without significant loss of 
lordosis (p = 0.27). There was no significant degeneration of the adjacent levels by 3 years post-op. The fusion rate, using 
the Cervical Spine Research Society criteria, was poor: it was 62.5% (n = 45/72), and using the CT criteria, it was 65.3% 
(n = 47/72). 15.4% patients (n = 11/72) suffered complications. Statistical difference between the fusion and pseudoarthrosis 
(according to X-ray criteria) subgroups showed that there were no statistically significant differences in the smoking status, 
diabetes, chronic steroid use, cervical injury level, subtypes of AO type B subaxial injuries and types of expandable cage 
systems.
Conclusions One-level cervical corpectomy with an expandable cage, despite a poor fusion rate, can be considered a feasible 
and relatively safe method for treating three-column uncomplicated subaxial type «B» injures, with the benefit of immediate 
stability, anatomical reduction, and direct decompression of the spinal cord. While no one in our series had any catastrophic 
complications, we did note a high complication rate.

Keywords Cervical spine · Uncomplicated three-column subaxial type «B» injures · Ventral decompression · Corpectomy · 
Transbody fusion · Telescopic prostheses

Introduction

Cervical spine injury can have substantial societal impact 
due to its frequent occurrence in people of working age [1]. 
The degree of restoration of the functional state, quality of 
life and social rehabilitation depend on timely diagnosis and 
appropriate treatment [2, 3]. One of the more common cervi-
cal injuries is the AO Spine [4] type “B” subaxial cervical 

spine fracture, which is characterized by disruption of the 
anterior, middle, and posterior support columns by a dis-
traction/compression mechanism [5]. Uncomplicated three-
column type "B" subaxial injures require restoration and sta-
bilization of the anterior and posterior columns, correction 
of the traumatic deformity, and a thorough decompression 
of the neural structures [6].

In most cases, there is no injury to the anterior tension 
band in type B fractures, and therefore the use of ventral 
decompression and stabilization is controversial [7]. Ven-
tral compression of the spinal cord by bony fragments or a 
traumatic intervertebral disc (IVD) herniation is usually best 
treated anteriorly with a corpectomy and ventral fixation [8]. 

 * Vadim A. Byvaltsev 
 byval75vadim@yandex.ru

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s00586-023-07648-x&domain=pdf
http://orcid.org/0000-0003-4349-7101
http://orcid.org/0000-0002-6059-4344
http://orcid.org/0000-0003-2060-5739
http://orcid.org/0000-0002-3190-2395
http://orcid.org/0000-0002-2200-4956
http://orcid.org/0000-0001-7709-5800
http://orcid.org/0000-0002-5245-0797
http://orcid.org/0000-0001-5135-8115
http://orcid.org/0000-0003-2083-9375


 European Spine Journal

1 3

On the other hand, a posterior approach may be advanta-
geous when the posterior tension band needs to be restored 
without the need for anterior decompression or anterior 
column support, especially in someone with premorbid ste-
nosis [9]. Finally, some injuries may be best treated with a 
combined anterior–posterior approach, which is associated 
with greater surgical trauma and risks of neurological deficit 
when changing the position of the patient on the operating 
table [8]. Thus, the optimal surgical treatment of unstable 
three-column uncomplicated type "B" subaxial injures, with 
clinical signs of ventral compression of neural structures, 
has not been established. To our knowledge there are no 
large, multicenter studies with long-term follow-up of unsta-
ble three-column type "B" subaxial injures treated with a 
corpectomy and reconstructed with a telescoping prosthesis 
[10–12]. The lack of such information was the basis for this 
study.

Objective–to evaluate the clinical and radiological 
results of three-column uncomplicated subaxial type «B» 
injures treated with a one-level cervical corpectomy with 
an expandable cage.

Methods

Study design

A retrospective study was conducted in 2334 patients oper-
ated on the cervical spine for traumatic injuries in 3 neu-
rosurgical units (Blinded) from January 2005 to January 
2020. In the study group, there were 3 main surgeons, with 
more than 15 years of experience of cervical spine surgery at 
2005 year. All patients were in a rigid collar post-operatively.

The medical records of patients who underwent ante-
rior decompression and stabilization using a single-level 
corpectomy reconstructed with a telescoping prosthesis 
for three-column uncomplicated type "B" subaxial injures 
were analyzed: B1 type (pure transosseous disruption) n = 29 
(40.3%), B2 type (osteo-ligamentous disruption) n = 32 
(44.4%) and B3 type (hyperextension) n = 11 (15.3%).

In total, 72 patients met the inclusion criteria, were avail-
able for analysis at long-term follow-up, and had a full set of 
X-rays, MRI and CT. Written consent was obtained in each 
case. The study protocol was approved by the ethics com-
mittee of (Blinded). The analysis was carried out in accord-
ance with the principles of the Declaration of Helsinki. The 
design of the study is presented in Fig. 1.

Inclusion criteria

The study included patients with:

1. Subaxial injury between C3–C7;

2.  Single-level Subaxial Injury Classification (SLIC) scale 
6–8 points [13], distraction AO Spine type "B" [4];

3.  American Spinal Injury Association (ASIA) E severity 
and International Standards for Neurological Classifica-
tion of Spinal Cord Injury (ISNCSCI) [14];

4. Presence of ventral compression of nerve structures by 
a post-traumatic disc herniation or damaged vertebral 
body fragment with clinical manifestations of radicular 
pain, motor or sensory neurological deficits;

5. Absence of MRI signs of cord trauma;
6. No unilateral or bilateral facet subluxation;
7. Hospitalization and surgery within 72 h of injury.

Exclusion criteria

The criteria for exclusion from the study were:

1. Multilevel subaxial injury;
2. Osteoporotic fracture (T-criterion value −2.5 SD and 

below by Dual Energy X-ray Absorbtiometry);
3. Cervical spinal stenosis prior to the injury;
4. Complicated type "B" distraction injury–A-D injury 

severity (ASIA/ISNCSCI) [14];
5. AO Spine subaxial injury types "A" and "C" [4];
6.  Delay between injury and treatment;
7. The presence of comorbid diseases (uncontrolled or 

decompensated medical conditions, which were a con-
traindication to anesthesia and surgery).

Study conditions

All operations were performed under general anesthesia 
with Mayfield tong (USA) fixation. Caspar distraction (Ger-
many), an operating microscope, intraoperative fluoroscopy 
(Siemens, Germany) and intraoperative neurophysiological 
monitoring ISIS (Inomed, Germany) were used. A left-sided 
approach was used. The posterior longitudinal ligament was 
not resected. An ADD-plus expandable cage (Urlich, Ger-
many, no conflicts by authors) with screw fixation and a 
Tecorp expandable cage (Alphatec Spine, USA, no conflicts 
by authors) with anterior plate were placed. The expandable 
cage does not allow for the use of bone grafts. Also, we did 
not place graft material outside of the cage. Post-operatively, 
all patients wore compression stockings and ambulated 
within 1–2 days. Follow-up was a minimum of 3 years.

Study data

• General information demographics (gender, age, BMI, 
ASA), duration of surgery, EBL and postoperative 
course.

• Clinical outcomes VAS neck pain score; Neck Disability 
Index (NDI); Macnab scale; complications.
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• Radiographic outcomes sagittal Cobb angles; adjacent 
IVD degeneration (Pfirrmann C. classification) [15], 
adjacent facet joint (FJ) degeneration (Fujiwara A. clas-
sification) [16]; fusion assessment using Cervical Spine 
Research Society (CSRS) criteria [17]: (1) inter-spinous 
processes motion < 1 mm on 150% magnified flection-
extension X-rays with > 4 mm of motion at an adjacent 
non-operated level or (2) the presence of bridging bone 
across the graft into adjacent endplates and bridging bone 
outside of the graft or cage and no lucent lines (defined 
as radiolucent line extending > 50% of the cortical-host 
bone interface) according to CT scans. The radiographs 
and CT were evaluated by two independent, blinded and 
uninvolved experts (neurosurgeon and radiologist). The 
expert agreement was assessed using Kappa statistics 
(Graph Pad Software, Inc., USA).

Statistical analysis

Statistical data were obtained using the Statistica-8 data-
base processing program. The distribution pattern was based 
on the Shapiro–Wilk, Kolmogorov–Smirnov and Liljefors 
tests. Taking into account the presence of significant differ-
ences according to these tests (p < 0.05), the distribution was 

considered to be different from the normal, in connection 
with which the assessment of the significance of the differ-
ences in the sample sets was made according to the criteria 
of nonparametric statistics: the Mann–Whitney (MW) test 
for intergroup comparison, Wilcoxon criterion for depend-
ent samples, and Fisher's exact test for binomial parameters. 
Differences were considered significant at p < 0.05. The data 
were presented as the median, the values of the 1st and 3rd 
quartiles—Me (Q25; Q75).

Results

Of the 2334 patients with traumatic cervical injuries, 72 met 
the study criteria (Table 1). Middle-aged males, C5 (29.2%) 
and C6 (36.1%) injuries, types B1 (40.3%) and B2 (44.4%), 
and traffic accidents (59.7%) were most common. In 20 
patients (27.8%), the concomitant type of injury was veri-
fied. The majority of patients (56.9%) were ASA II. Follow-
up was 70 months (40;82).

The operation duration was 155 (120–215) minutes, esti-
mated blood loss (EBL) was 285 (235—350) ml, and the 
hospital length-of-stay was 8 (6–9) days.

Fig. 1  Patients’ study flowchart. Exclude reason (1): Reason *—
injury C1-C2 localization; Reason **—Type A subaxial injury; 
Reason ***—complicated Type B subaxial injury; Reason ****—
Type C subaxial injury; Reason *****—multilevel subaxial injury; 

Exclude reason (2): Reason *—loss of follow-up; Reason **—
refusal to participate in the study; Reason ***—death unrelated to the 
operation (in these cases, there were no postoperative complications)



 European Spine Journal

1 3

In all cases, after the operation, we noted a complete 
resolution of the radicular symptoms.

VAS pain scores decreased from 80 mm (72–87) to 
17.5 mm (14–21) at discharge (p < 0,001) and to 8.5 mm 
(4–17) at final follow-up (p = 0.03) (Fig. 2).

Final follow-up NDI scores were: 47 patients (65.3%) 
had no disability, 21 (29.2%) had mild, 4 (5.5%) had mod-
erate and none had severe disability. Mean pre-operative 
NDI was 62% (54–78), which decreased by discharge to 
32% (18–40) (p = 0.03) and to 14% (6–20) by final follow-
up (p = 0.01).

At final follow-up, Macnab patient satisfaction scale was: 
excellent—44 (61.1%); good–23 (31.9%); satisfactory—5 
(7%); no unsatisfactory outcomes.

Complications are presented in Table 2. There were two 
cases of transient dysphagia and one transient dysphonia 
post-op. Two had retropharyngeal hematomas requiring 
surgical drainage without further complications. One had a 
superficial infection that resolved with local antiseptics and 
antibiotics. One with symptomatic adjacent segment pathol-
ogy underwent anterior cervical discectomy and fusion 
(ACDF). None of the above were felt to be directly related to 
the cage. Three with severe postoperative neck pain without 
neurologic deficits were treated with laser FJ denervation. In 
one, there was minimal screw back out without instability or 
other complications. Of the 11 complications, only 6 patients 
were verified (a combination of identified complications was 
detected), which accounted for 8.3% of cases.

Inter-observer agreement (Kappa) was excellent for 
C2–C7 lordotic Cobb angles 0.908 ± 0.072 (0.800–1.000, 
95% CI), for the adjacent levels by Pfirrmann C. IVD clas-
sification 0.916 ± 0.073 (0.844–1.000, 95% CI) and Fujiwara 
A. FJ classification 0.903 ± 0.037 (0.852–1.000, 95% CI), 
for interspinous process motion on dynamic radiographs 
0.889 ± 0.014 (0.814–1.000, 95% CI) and CT bridging bone 
0.961 ± 0.004 (0.936–1.000, 95% CI).

The C2–C7 lordotic Cobb angles significantly increased 
post-operatively from −9.10 (−5.7–12.7) to −15.40 
(−13.1;−17.2) at long-term follow-up (p = 0.007) without 
significant loss of alignment throughout the follow-up period 
(p = 0.27).

There was no significant degeneration of the adjacent lev-
els using Pfirrmann C. IVD classification and Fujiwara A. FJ 
classifications (p = 0.12 and p = 0.67, respectively).

The fusion rate was low at ≥ 36-month follow-up. Using 
X-ray criteria, it was 62.5% (n = 45), and using CT crite-
ria, it was 65.3% (n = 47). Of note, initial fusion rate using 
Bridwell criteria was 90.3% (n = 65). There were no cases of 
symptomatic pseudoarthrosis. All laminar fractures healed.

Comparison between the fusion and pseudoarthrosis 
(according to X-ray criteria) subgroups (Table 3) showed 
that there were no statistically significant differences in the 
smoking status, diabetes, chronic steroid use, cervical injury 
level, subtypes of AO type B subaxial injuries and types of 
expandable cage systems (p > 0,05).

Figure 3 [18] and Fig. 4 are of a representative case.

Discussion

There are conflicting opinions about the optimal method of 
surgical treatment of three-column uncomplicated AO Spine 
type "B" subaxial injures [13]. It has been reported that 
the best biomechanical stability in cases of three-column 

Table 1  General information and preoperative data in the study group

Criterion Study group (n = 72)

Age (years), Me  (Q25;  Q75) 34 (25;44)
Gender
Male, n (%) 49 (68.1)
Female, n (%) 23 (31.9)
Cervical injury level
C3, n (%) 5 (6.9)
C4, n (%) 9 (12.5)
C5, n (%) 21 (29.2)
C6, n (%) 26 (36.1)
C7, n (%) 11 (15.3)
Mechanism of cervical spine injury
Traffic accident, n (%) 43 (59.7)
Diving injury, n (%) 18 (25)
Fall from height, n (%) 11 (15.3)
Concomitant injury
Brain concussion, n (%) 8 (11.1)
Chest injury, n (%) 5 (6.9)
Upper limb fracture, n (%) 2 (2.8)
Lower limb fracture, n (%) 3 (4.2)
Skin burns 2 (2.8)
Type of injury
B1, n (%) 29 (40.3)
B2, n (%) 32 (44.4)
B3, n (%) 11 (15.3)
Radicular symptoms
Pain, n (%) 23 (31.9)
Sensory deficit, n (%) 9 (12.5)
Muscle weakness, n (%) 2 (2.8)
Physical status by ASA, n (%)
I 12 (16.7)
II 41 (56.9)
III 15 (20.8)
IV 4 (5.6)
Smoking status, n, % 39 (54.2)
Diabetes, n, % 7 (9.7)
Chronic steroid use, n, % 3 (4.2)
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subaxial injuries is achieved with a combined (anterior 
and posterior) surgical approach [19]. While no one can 
argue that the circumferential approach results in maximal 
stabilization, it has been our experience that a single-level 
corpectomy reconstructed with a telescopic prosthesis for 
three-column uncomplicated type “B” subaxial injures can 
result in adequate stability with good clinical results. Since 
the vast majority of the neural compression is anterior, one 
can decompress and stabilize with a unilateral approach that 
is less invasive than a circumferential procedure.

We found that there was statistically significant decrease 
in the severity of pain as measured by VAS pain scores 

at baseline to final follow-up. Likewise, the NDI scores 
improved such that 65.3% had no disability, 29.2% had mild 
disability, 5.5% had moderate disability and none had severe 
disability. At the final follow-up, patient satisfaction accord-
ing to the Macnab scale was: excellent in 61.1%, good in 
31.9%, satisfactory in 7%, with no unsatisfactory outcomes. 
There were no complications that were felt to be directly 
related to the cage. The C2–C7 lordotic Cobb angles signifi-
cantly increased post-operatively from −9.10 (−5.7;−12.7) 
to −15.40 (−13.1;−17.2) at long-term follow-up (p = 0.007) 
without significant loss of alignment throughout the follow-
up period (p = 0.27). The fusion rate was low at a minimum 

Fig. 2  Change in the VAS neck 
pain score post-operatively

Table 2  Reported complications in the study group (excluding pseudarthrosis)

Complication type Count Frequency in the study 
sample (%)

Frequency among 
complications (%)

Perioperative 6 8.4 54.6
Postoperative transient dysphagia 2 2.8 18.2
Postoperative hematoma formation 2 2.8 18.2
Postoperative transient dysphonia 1 1.4 9.1
Surgical site infection 1 1.4 9.1
Delayed 5 7 45.4
Clinically significant facet syndrome in the operated segment (local neck 

pain, topically coinciding with the level of corpectomy)
3 4.2 27.2

Symptomatic degeneration of the adjacent level 1 1.4 9.1
Minimal screw back out 1 1.4 9.1
Total 11 15.4 100
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36-month follow-up. Using the X-ray criteria, it was 62.5% 
(n = 45), and using the CT criteria, it was 65.3% (n = 47). 
However, there were no cases of symptomatic pseudoarthro-
sis. In all cases, a complete consolidation of the vertebral 
lamina injury was verified.

Choice of surgical approach

In 2007, Dvorak MF et al. proposed an algorithm for select-
ing the approach to the subaxial spine based on a system-
atic review of 26 I–III level-of-evidence publications [13]. 
According to the authors, combined 360-degree surgery was 
felt to be optimal for surgical treatment of patients with dis-
traction types of injuries in the presence of subluxation of 
the FJ; in the absence of traumatic dislocation of the FJ, an 
anterior decompressive-stabilizing intervention was felt to 
be possible.

Yoon JW et al. described the advantages of reconstructing 
a corpectomy defect with a telescoping prostheses for three-
column subaxial injuries, since this type of implant, due to 
the distraction expanding mechanism, makes it less likely to 
migrate into the spinal canal [20].

Considering the presence of traumatic IVD herniation in 
more than 20% of patients with subaxial trauma [21, 22], in 
the absence of FJ subluxation, in our opinion, the anterior 
approach using corpectomy allows for direct ventral decom-
pression of the spinal cord. At the same time, the use of a 
telescoping prosthesis makes it possible to restore cervical 
lordosis by distraction, as well as to perform effective sta-
bilization of the damaged segment via a unilateral surgical 
approach.

Clinical outcomes

Corpectomy has been shown to be effective treatment for 
three-column subaxial injuries. In a prospective clinical 
series, Madan A et al. presented the results of one two and 
three level corpectomy with Mesh-type implants and an 
anterior cervical plate in patients with three-column subaxial 
injuries [10]. Post-operatively, NDI results were as follows: 
27.3% had outcomes without restrictions, 62.6% had mild 
restrictions, 6.1% had moderate restrictions and 4.0% had 
severe restrictions. Sonawane D et al. reported on 8 patients 
with unstable three-column type "B" injures treated with 
anterior corpectomy, autologous bone and anterior cervical 
plate fixation [12]. Post-operatively, there was a significant 
decrease in pain VAS from 4.75 to 1.75 cm; improvement 
in functional state according to NDI (average decrease from 
25 to 11.5); improvement in the ASIA scale in 7 patients 
(87.5%). We also found significant improvement in pain and 
NDI scores at a minimum 3-year follow-up. Our results are 
likely positively impacted by the fact that we included only 
patients with uncomplicated injuries of the subaxial spine 
who were operated within 72 h of injury.

Radiological outcomes

The use of telescoping implants in the cervical spine is not 
without drawbacks. Byvaltsev VA et al. studied a cohort 
of patients (n = 78) who underwent corpectomy and recon-
struction with telescoping cages for cervical stenosis and 
found good clinical outcomes at 2-year minimum follow-up 
but with a low incidence of fusion (about 50% according to 

Table 3  Comparison of the fusion and pseudoarthrosis subgroups

Factor Pseudoarthrosis subgroup 
(n = 45)

Fusion subgroup (n = 27) p value

Smoking status, n, % 26 (57.8) 13 (48.1) 0.41
Diabetes, n, % 5 (11.1) 3 (11.1) 0.63
Chronic steroid use, n, % 2 (4.4) 1 (3.7) 0.68
Cervical injury level
C3, n (%) 3 (6.7) 2 (7.4) 0.57
C4, n (%) 6 (13.3) 3 (11.1)
C5, n (%) 13 (28.9) 8 (29.6)
C6, n (%) 16 (35.6) 10 (37.1)
C7, n (%) 7 (15.5) 4 (14.8)
Type of injury
B1, n (%) 18 (40) 11 (40,8) 0.39
B2, n (%) 19 (42.2) 13 (48.1)
B3, n (%) 8 (17.8) 3 (11.1)
Type of expandable cage system
ADD-plus (Urlich), n (%) 28 (62.2) 15 (55.6) 0.46
Tecorp (Alphatec Spine), n (%) 17 (37.8) 12 (44.4)
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Fig. 3  Patient E.: a schematic 
image [18]; b sagittal image 
showing C7 fracture; c sagittal 
projection after C7 corpectomy 
with expandable cage implanta-
tion; d axial image before sur-
gery at C7–B2 injury: complete 
disruption of the posterior bony 
capsuloligamentous structures 
together with a vertebral body, 
disc, and left side facet joint 
injury without facet subluxa-
tion; e axial image at the level 
of the C7 corpectomy. Note the 
healing of the posterior column 
laminar fracture
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Fig. 4  MRI of patient E.: 
a sagittal projection before 
surgery T2 weighted image; b 
sagittal image before surgery 
T2 weighted image STIR–com-
plete disruption of the posterior 
capsuloligamentous structures 
(indicated by arrow); c sagittal 
projection after C7 corpectomy 
with expandable cage implanta-
tion; d axial image at C7-Th1; 
e post-operative axial image at 
C7-Th1, without neural com-
pression
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strict CSRS criteria) [23]. We also noted a low fusion rate. 
Using the X-ray criteria, it was 62.5% (n = 45), and using the 
CT criteria, it was 65.3% (n = 47), with no cases of implant 
subsidence. However, there were no cases of symptomatic 
pseudoarthrosis.

Other reports regarding the use of telescoping cages 
all noted a high fusion rate. Elder BD et al. noted a higher 
percentage of fusion (79–100%) in the period from 9 to 
41 months demonstrating a fairly frequent implant sub-
sidence of 0–43% [24]. Pojskic’s series of 86 corpectomy 
patients reconstructed with telescoping cages for various 
pathologies (spinal canal stenosis, spondylodiscitis, meta-
static lesion, and traumatic injuries) noted a fusion rate of 
86%, with implant subsidence 20 (24.4%) cases [25]. Madan 
A et al. reported that according to Bridwell criteria, Grade 
I fusion was registered in 64 patients (64.6%), Grade II–in 
31 patients (31.3%), Grade III–in 4 patients (4.0%) [10]. It 
should be noted, however, that none of the above studies 
used fusion criteria as stringent as ours. We used criteria 
that is recommended by the CSRS and that has been demon-
strated to be the most accurate, compared to surgical explo-
ration. In fact, when we originally used the Bridwell criteria, 
we found that 90.3% (n = 65) were fused. It is obvious that 
the less stringent and less accurate the fusion criteria, the 
higher the fusion rate.

Complications

In a retrospective study by Tasiou A et al., perioperative 
complications were observed in 15 cases (12.28%) out of 
114 patients: dural tear (n = 2), dysphagia (n = 2), clinical 
deterioration (n = 1), recurrent nerve injury (n = 1), soft tis-
sue edema (n = 2), esophageal perforation (n = 1), surgical 
site infection (n = 1), implant migration (n = 1), adjacent seg-
ment degeneration (n = 3), and tracheoesophageal fistula for-
mation (n = 1) [26]. In a systematic review, Elder BD et al. 
pointed to possible causes of the adjacent segment degen-
erative disease: the presence of osteoporosis, placement of 
the implant without a close fit to the endplate over the entire 
surface, excessive segmental distraction when extending the 
prosthesis [25]. Our results were roughly in line with that in 
the literature: in our series, the number of adverse surgical 
outcomes was 15.4% (n = 11).

Study limitations and strengths

Our study’s limitations include the following. First, it is ret-
rospective. Second, we used two types of implants without 
their comparative analysis. Therefore, our results may not be 
generalizable to other constructs. Third, our results cannot 

be extrapolated to what might happen with multi-level inju-
ries. Finally, we did not have controls.

Despite the above limitations and recent studies with 
large sample sizes, multilevel lesions, and different surgi-
cal approaches to the treatment of subaxial spinal injuries 
[27, 28], this study has a number of strengths. First, it 
has one of the longest follow-up periods: the minimum 
follow-up was 3 years, the average was 70 months (40;82). 
Second, the study included the largest series of cases of 
using telescoping prostheses for uncomplicated type "B" 
injuries of the subaxial—72 cases available for analysis at 
long-term follow-up. Thirdly, we have a full set of clinical 
data (VAS, NDI, Macnab). Finally, we utilized radiologi-
cal criteria demonstrated to be the most accurate one and 
approved by the CSRS, a first for these types of constructs 
evaluated in a large case series. We found that the fusion 
rate was quite low, in contrast to previous reports using 
telescoping cages. But this is also the first paper, to our 
knowledge, that utilized the CSRS accepted criteria for 
assessing fusions.

Conclusions

The prevalence of AO Spine type "B" traumatic injuries 
was 4.8% (113 of 2334), of which uncomplicated injury 
was verified in 3.7% (86 of 2334).

A multicenter retrospective analysis of the outcomes 
of surgical treatment of 72 patients with AO Spine type 
"B" uncomplicated subaxial injuries without subluxation 
of the FJ between C4–C7 confirmed the long-term clinical 
efficacy of single-level corpectomy reconstructed with a 
telescoping prostheses. There was a significant reduction 
in the post-operative cervical spine VAS pain score from 
80 mm (72;87) to 7 mm (4;9) (p < 0.05), improvement 
in the NDI patient reported outcome measure from 62% 
(54;78) to 14% (6;20) (p < 0.05), as well as a high degree 
of patient satisfaction with the surgery on the Macnab 
scale; excellent and good outcomes were 93%.

Radiographically, there was effective restoration of 
the cervical lordosis from −9.10 (−5.7; −12.7) to −15.40 
(−13.1; −17.2) (p = 0.007) without significant loss in 
the long-term period (p = 0.27). On the other hand, there 
was a high pseudarthrosis rate (CSRS plain radiographic 
criteria) of 62.5% (n = 45), and using the CT criteria, it 
was 65.3% (n = 47). Despite this, there were no sympto-
matic pseudarthrosis cases requiring revision and overall, 
there was a low number of long-term perioperative com-
plications—5 (6.9%). We did not find a statistical differ-
ence between the subgroups of patients with fusion and 
pseudarthrosis, depending on the well-known risk factors 
for impaired fusion formation.
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