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Abstract
Objectives Cervical corpectomy is an uncommon procedure
and there are only limited data on the procedure’s indications,
surgical approaches, and complications. The diagnosis, indi-
cations, surgical planning, and complications of cervical
corpectomy were therefore surveyed to clarify the treatment
strategies used by spinal surgeons in central Europe, with
special attention to preoperative planning and decision-
making for additional dorsal approaches in multilevel cases.
Materials and methods An online survey with 18 questions
on the preoperative, intraoperative, and postoperative man-
agement of cervical corpectomies was conducted. The rele-
vant specialist societies in Germany and Austria provided
1137 contacts for surgeons, and the responses were compared
with recent literature reports.
Results In all, 302 surgeons (27 %) completed the survey,
with wide variability in the treatment options offered. Most
(51 %) perform fewer than five anterior cervical corpectomy
and fusion (ACCF) procedures per year; 35 % do 5–20 per
year. Anterior cervical discectomy and fusion (ACDF) was
preferred by 41 % of the participants to laminoplasty/
laminectomy (19 %/16 %) and ACCF (12 %). Most indica-
tions for ACCF involved degenerative (27 %), traumatic
(17 %), and neoplastic (20 %) conditions. Intraoperative and
postoperative complications were mainly associated with
hardware failure. One-third of the surgeons tend to use an

additional dorsal approach to increase the corpectomy con-
struct’s stability for either two-level or three-level
corpectomies.
Conclusions There is no current consensus in central Europe
on the treatment of complex cervical disease and cervical
corpectomy. The procedure is still rare, and the need for addi-
tional dorsal fixation is unclear. Further studies are needed in
order to establish evidence-based standards for patient care.
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instrumentation . Implant-relatedcomplication .Seconddorsal
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Introduction

Degenerative, traumatic, or metastatic disease in the cervical
spine can compress the spinal canal, with consecutive spinal
cord injury that may become as severe as tetraplegia. Anterior
cervical corpectomy with fusion (ACCF) is an option for
preventing or relieving neurological deficits. Although these
are established procedures in spine surgery, they are associat-
ed with a high rate of complications, mainly as a result of
hardware failure due to the construct’s long lever arm [11,
37]. These hardware failures themselves often entail massive
neurologic deficits and even death. Biomechanically, these
failures could be reduced by carrying out supplemental dorsal
instrumentation after multilevel corpectomy, as this signifi-
cantly reduces load failure in the anterior portion of the cervi-
cal spine [17, 24, 40, 49]. This additional surgery, however, is
associated with significant complications, and a second oper-
ation therefore needs to be well indicated and scheduled early
[5, 23].

Currently, there is a lack of sufficient data on treatment
strategy, preoperative planning, intraoperative decision-
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making, and postoperative follow-up standards. A question-
naire survey was therefore carried out to assess the treatment
strategies and approaches used in spine centers in Germany,
Austria, and Switzerland. The online survey was not intended
to identify a clear treatment path, but rather to clarify varia-
tions in the practice of corpectomy procedures. Special atten-
tion was given to preoperative planning and decision-making
for additive dorsal approaches in multilevel cases. In addition,
a review of the literature was carried out to compare all of the
questions and responses given in the survey with the currently
available literature data.

Materials and methods

An online survey consisting of 18 questions on the preopera-
tive, intraoperative, and postoperative management of cervical
corpectomy patients was carried out. All contacts with sur-
geons were provided by the German Spine Society (DWG),
German Society for Neurosurgery (DGNC), Austrian Spine
Society (ASS), and Austrian Society for Neurosurgery
(OEGNC). Thus, both neurosurgeons and orthopedic/trauma
surgeons were included in the analysis. Due to data protection
guidelines, data on the discipline and the respondents’ training
status are not available.

Issues in preoperative management were addressed using
questions about the pathology indicating corpectomies, the
number of patients treated per year, and preoperative imaging
with or without densitometry (quantitative computed tomog-
raphy). Queries were also included about the risk factors that
made circumferential approaches necessary and the number of
resected levels at which dorsal support appeared to be
appropriate.

The intraoperative situation was inquired into using ques-
tions about skip corpectomies (ACCF combined with
discectomy and fusion), the use of anterior grafts or type of
dorsal instrumentations, and the time at which dorsal support
was performed if it had been preoperatively planned. In addi-
tion, the participants were asked to explain the most important
factors for ensuring anterior stability (bicortical screw place-
ment or bone mass density, etc.).

Questions on the postoperative course evaluated complica-
tions during the hospital stay, standard postoperative care with
or without collars, the postoperative visit plan and the standard
follow-up imaging technique. The respondents’ answers were
represented in relative and absolute numbers as a function of
total replies.

For statistical analysis, an expert group and a non-expert
group were defined relative to the numbers of procedures
performed per year (<5 per year at 50.7 % vs. > 5 per year
at 39.0 %), to evaluate whether there were any differences in
treatment strategy relative to the extent of the surgeons’
experience.

In addition, the centers were divided into two groups: those
at which a circumferential approach is used after a two-level
ACCF and those at which circumferential instrumentation is
considered to be indicated only after a three-level ACCF.

Binomial proportions were analyzed using the Chi-square
test and Fisher’s test. The level of significance was set at
p < 0.05. Bonferroni correction for multiple testing was used.

Results

A total of 302 surgeons (27 %) out of 1137 contacts
responded. The surgeons’ subspecialties (neurosurgery, ortho-
pedic surgery, and trauma surgery) and their country of origin
were not analyzed.

Preoperative management

The majority of surgeons (41.1 %) preferred anterior cervical
discectomy and fusion (ACDF) to laminoplasty or
laminectomy (18.6 and 16.1 %, respectively). ACCF proce-
dures and combined ventrodorsal approaches were the fourth
most often used to treat long-segment pathologies (both
12.1 %) (Table 1a). Half of the participants (50.7 %) carried
out fewer than five ACCF procedures per year (Table 1b) and
most of these were performed for degenerative changes in the
cervical spine (Table 1c).

The preoperative imaging methods used before ACCF
consisted mainly of magnetic resonance imaging (MRI;
33.8 %) and radiography (30.7 %), supplemented with com-
puted tomography (CT; 29.2 %) without densitometry
(Table 1d). CT with densitometry (quantitative CT) was used
in the preoperative setting in 2.5 % of cases, whereas only
6.0 % of the centers carried out densitometry as part of stan-
dard preoperative planning (Table 1e). Additional dorsal in-
strumentation to maintain stability was chosen by 33.3 % of
the specialists for patients with both two-level and three-level
ACCF, followed by kyphotic malalignment (19.4 %) and pa-
tients with osteoporosis (11.8 %) (Table 1f). The most impor-
tant risk factors for implant failures and for indications of
additional dorsal instrumentation were osteoporosis (25.4 %)
and ankylosing spondylitis (25.1 %) (Table 1g).

Intraoperative management

Skip corpectomies were performed by 29.6 % of the surgeons,
while the remaining 70.4 % did not use this hybrid solution
consisting of ACDF and ACCF (Table 2a).

Expandable cages (28.5 %) were preferred as anterior in-
tervertebral spacers, rather than mesh cages filled with autol-
ogous tissue (21.5 %) (Table 2b). For dorsal instrumented
augmentation, lateral mass screws (LMS; 42.1 %) were pre-
ferred (Table 2c).
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The respondents considered the postoperative sagittal
alignment (45.9 %) to be the most important factor followed
by bone mass density (BMD; 30.3 %) for ensuring anterior
stability (Table 2d).

In case the surgeons felt that additional dorsal instrumen-
tation is necessary for sufficient stability, the second (dorsal)
intervention is usually (56.9 %) planned 5–10 days after the
corpectomy. Approximately one-third of the surgeons

Table 1 Preoperative
management in patients
undergoing cervical corpectomy

Questions in survey % n

a. What treatment options do you use in patients with multilevel cervical disease?

Multilevel ACDF 41.1 51

Multilevel ACCF 12.1 15

Laminectomy 16.1 20

Laminoplasty 18.6 23

Laminectomy combined with anterior approaches 12.1 15

b. How many ACCF procedures do you perform per year?

Never 10.3 14

Less than 5 ACCF procedures per year 50.7 69

5–20 ACCF procedures per year 35.3 48

More than 20 ACCF procedures per year 3.7 5

c. What types of disease do you treat using ACCF? (multiple answers possible)

Cervical spondylotic myelopathy (CSM) 17.1 99

Ossification of the posterior longitudinal ligament (OPLL) 9.8 57

Cervical spondylodiscitis 14.3 83

Neoplastic infiltration of cervical vertebrae 19.8 115

Realignment due to postoperative kyphotic misalignment (ventral or dorsal) 12.2 71

Pseudarthrosis after ACDF procedures 9.9 57

Cervical spinal fractures 16.9 98

d. What type of preoperative imaging technique do you use? (multiple answers possible)

CT 29.2 116

CT angiography 3.8 15

CTwith BMD evaluation 2.5 10

MRI 33.8 134

AP/lateral radiography with functional imaging 30.7 122

e. Do you carry out a standardized preoperative BMD evaluation?

Yes 6.0 8

No 67.7 90

Age-dependent 26.3 35

f. At what number of resected levels do you perform additional dorsal instrumentation?

1-level corpectomy 0.5 1

2-level corpectomy 33.3 62

3-level corpectomy 33.3 62

4-level corpectomy 1.7 3

All patients with low BMD/ osteoporosis, regardless of the number of resected levels 11.8 22

All patients with kyphotic misalignment 19.4 36

g. What risk factors require additional dorsal instrumentation in order to prevent implant failures?

Age > 70 6.4 26

Smoker 6.7 27

Low BMD/ osteoporosis 25.4 102

Ankylosing spondylitis (Bechterew disease) 25.1 101

Kyphotic misalignment 20.2 81

Corpectomy ending at C7 16.2 65

ACCF anterior cervical corpectomy and fusion, ACDF anterior cervical discectomy and fusion, AP
anteroposterior, BMD bone mass density, CT computed tomography, MRI magnetic resonance imaging
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(32.3 %) tended to perform the supplemental dorsal procedure
in the same session, while the remainder (10.8 %) carry it out
more than 10 days after the index procedure (Table 2e).
Intraoperative and postoperative complications are illustrated
in Tables 2f and 3a.

Postoperative management

Postoperative immobilization with hard or soft collars is used
in most cases after all types of cervical procedure, regardless

of anterior or posterior approaches, as well as the anterior type
of operation (48.3 %). Of the respondents, 23.6% and 18.0 %,
respectively, stated that they used a hard or soft collar after
two-level corpectomies or after all types of cervical
corpectomy (Table 3b). The average periods for which these
braces were worn were 3–6 weeks (41.4 %) (Table 3c).

Most of the participants considered 4 weeks (46.6 %) a
sufficient interval for the first postoperative outpatient
follow-up appointment (Table 3d). At this time, the majority
of the specialists (73.1 %) carried out radiography

Table 2 Intraoperative
management of cervical
corpectomies

Questions in survey % n

a. Do you perform skip corpectomies?

Yes 29.6 34

No 70.4 81

b. Which intervertebral cage system do you use for corpectomies?

TMC without filling 5.0 17

TMC filled with autologous bone from the corpectomy 21.5 73

TMC filled with allogenous bone 4.7 16

TMC filled with tricortical iliac crest bone graft 2.1 7

Tricortical iliac crest bone graft 13.2 45

TMC filled with osteoinductive materials (DBM, beta-TCP) 8.2 28

TMC filled with osteoconductive materials (BMP) 0.3 1

PEEK cages with or without filling 13.8 47

Expandable cages 28.5 97

Fibula grafts 2.7 9

c. What type of dorsal screws do you use?

Lateral mass screws (LMS) 42.1 125

Pedicle screws (PS) 30.7 91

Lamina hooks 7.7 23

C2 isthmus screws 19.5 58

d. What is the most important factor for maintaining anterior stability after corpectomy?

Type of plate 7.4 9

Diameter of the screws 2.5 3

Bicortical screw placement 13.9 17

Bone mineral density 30.3 37

Postoperative sagittal alignment 45.9 56

e. At what time do you perform the additional dorsal procedure?

In the same session as the anterior corpectomy 32.3 42

5–10 days after the index procedure 56.9 74

>10 days after the index procedure 10.8 14

Never 0 0

f. Which intraoperative complications occur most frequently?

High loss of blood 48.1 90

Injury to the spinal cord 1.1 2

Injury to major vessels (carotid or vertebral artery) 0 0

Injury to the esophagus/trachea 3.2 6

Implant-related complications 29.4 55

Incidental durotomy 18.2 34

BMP bonemorphogenetic protein,DBM demineralized bonematrix, PEEK polyetheretherketone, TCP tricalcium
phosphate, TMC titanium mesh cage
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(anteroposterior and lateral) to evaluate the implants and sag-
ittal alignment (Table 3e).

No significant differences were noted between the sur-
geons who performed more than five ACCF procedures per
year and the surgeons who did fewer than five per year
(p > 0.05). Nor were there any significant differences between
surgeons who preferred a supplemental dorsal approach after
two-level corpectomies and those who used this approach
after three-level corpectomies (p > 0.05).

Discussion

Anterior cervical corpectomy and fusion is predominantly
used for multilevel compression of the cervical spine resulting
in myelopathy. However, many studies have reported high
rates of implant-related failure with anterior cervical

multilevel corpectomies in the absence of additional dorsal
instrumentation [11, 18, 23, 27]. These complications are
mainly associated with the number of segments resected.
Increased rates of implant-related complications are reported
particularly when two-level corpectomies are extended to
three-level or multilevel procedures [5, 23, 24, 40].
Although supplemental posterior instrumentation provides
circumferential stability and promotes fusion, the additional
surgical procedure is associated with increased morbidity [1,
4, 5, 25, 38, 39, 42]. Corpectomy procedures in the cervical
spine, especially in older patients and those with comorbidi-
ties, are associated with high complication rates, and extensive
perioperative assessment and planning may therefore be able
to obviate complications [5].

Currently, there is no consensus in central Europe on the
treatment of complex cervical diseases and the use of cervical
corpectomy. Overall, the procedure is still rarely performed
and the need for additional dorsal fixation is unclear among

Table 3 Postoperative
management of cervical
corpectomy

Questions in survey % n

a. Which postoperative complications occur most frequently?

Dysphagia 53.4 87

Recurrent nerve palsy 4.9 8

Persistent cervical myelopathy 11.0 18

Paraplegia, tetraplegia 0 0

Radicular symptoms (C5 palsy) 1.9 3

Implant-related complications (subsidence of the graft and screw/plate dislocation) 28.8 47

b. Do you use postoperative immobilization with soft or hard collars?

All anterior cervical spine approaches (ACDF, ACCF), regardless of the number of levels
treated

23.6 21

All anterior cervical spine approaches (ACDF, ACCF), including two cervical segments 10.1 9

ACCF, regardless of the number of levels resected 18.0 16

ACCF with two levels resected 23.6 21

All anterior and posterior cervical spine approaches, regardless of the levels treated 24.7 22

c. What postoperative bracing period do you use?

1–3 weeks 12.1 14

3–6 weeks 41.4 48

6–12 weeks 24.1 28

>12 weeks 1.7 2

Never 20.7 24

d. When do you perform the first postoperative outpatient check-up?

After 4 weeks 46.6 61

After 8 weeks 36.6 48

After 12 weeks 16.8 22

Only in case of any deterioration 0 0

e. Type of imaging technique at the first outpatient check-up?

AP/lateral radiography 73.1 95

CT 26.9 35

MRI 0 0

ACCF anterior cervical corpectomy and fusion, ACDF anterior cervical discectomy and fusion, AP
anteroposterior, CT computed tomography, MRI magnetic resonance imaging
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surgeons. There are many confounding factors—particularly
bone quality, as mentioned above—that influence decision-
making in connection with a supplemental dorsal approach.
The results of the present survey show that one of the risk
factors for implant failure—low BMD—is recognized, but is
not regarded as indicating a preoperative check-up and possible
adaptation of the surgical strategy. In patients with osteopenia,
some studies thus mention the use of a dorsal support or even
halo immobilization postoperatively to avoid anterior screw
toggling or loosening [4, 11, 18]. Most of the biomechanical
data published show a significant relationship between BMD
and screw pull-out forces, so that decreased screw anchorage
can be assumed in patients with a low BMD [9, 21, 30, 31, 35].
No conclusive recommendations on carrying out preoperative
BMD evaluation were identified, although osteoporosis predis-
poses towards implant complications [41, 53]. In contrast, an-
kylosing spinal diseases are often associated with decreased
BMD. The combination of low BMD and a long lever arm
due to ankylosed spinal segments is associated with a fivefold
increase in the risk of spinal fractures. The standard procedure
for this condition usually consists of anterior–posterior stabili-
zation, particularly if anterior decompression due to
corpectomy is required [13, 33, 50].

The survey also did not suggest any conclusions regarding
the number of resected anterior levels at which dorsal instru-
mentation appears to be appropriate. This underlines the ab-
sence of a community-based consensus, and the choice of pos-
terior support after cervical corpectomy still continues to be a
decision taken on a patient-to-patient basis. It is therefore diffi-
cult to establish surgical guidelines. Clinical and biomechanical
studies in the literature have included recommendations about
the use of dorsal support after two-level resection, but there are
also several studies reporting favorable results after three-level
or even multilevel corpectomy procedures without dorsal sup-
port [1, 11, 18, 23, 29, 37, 40, 41, 43, 48, 49].

The survey also inquired about the interval observed before
additional dorsal instrumentation. The supplemental proce-
dure may be performed in the same session, as there is a high
rate of returns to the operating room with corpectomies in
general and particularly in those without dorsal instrumenta-
tion [4, 5, 15, 37, 41]. Moreover, patients who undergo repeat
surgery have a significantly higher mortality rate and account
for more than one-third of all complications, as Boakye et al.
note [5]. The main complications observed in the present sur-
vey were blood loss, implant-related failures and dysphagia,
and this is consistent with recent literature findings [4, 52].

With regard to implant failures, several studies have shown
that the larger the number of levels resected and the longer the
anterior graft, the higher the likelihood of implant failures is
[5, 11, 37, 52]. In contrast, the likelihood of anterior implant
failure involving more than two levels was shown to decrease
anterior strut graft dislodgement when circumferential cervi-
cal fusion was used [4, 19, 20, 37, 43]. To reduce the high

complication rate, several techniques for anterior reconstruc-
tion after excessive decompression are available. Expandable
cages are well established and have sizes that can be adjusted
to the corpectomy defect, providing solid anterior spine stabi-
lization without morbidity in the bone graft site [3, 6, 7, 28,
54]. Secondly, titanium mesh cages (TMC) filled with autol-
ogous bone are alternative devices for reconstructing the cer-
vical spine, although fitting these intraoperatively without
compromising the integrity of the endplate is often still tech-
nically demanding [1, 8, 47, 48]. Synthetic PEEK cages are
less rigid than other types of implant, but they have led to
favorable results in recent clinical studies [22, 26, 34].
Finally, the specific use of the various reconstruction methods
depends on surgeons’ own preferences, as well as patient-
related factors resulting from the etiopathology. With all types
of reconstruction device, the use of a plate is recommended in
order to restore lordotic alignment and inhibit graft dislodge-
ment or migration [15].

Lordotic alignment may also play an important role in
transferring axial loads adequately through the cervical spine.
For this reason, optimal load-sharing between the plate and
the intervertebral device has to be available, so that stress
shielding can be avoided and sufficient bony fusion can occur
(in accordance with Wolff’s law) [51]. In addition, increased
postoperative kyphotic angulation has been linked to a signif-
icantly increased level of chronic neck pain in two-level
corpectomies [2]. The combination of a cervical lordotic
alignment and bicortical screw placement with the appropriate
plate is considered to be a stability-maintaining factor, as the
results of the present survey also show. Bicortical screw place-
ment or screws with a thicker diameter may not influence the
pull-out strength significantly in comparison with
monocortical fixation or a standard screw [30]. In contrast,
screw length and cemented-augmented anterior screws have
been found to be significantly associated with higher pull-out
forces [9, 21, 30–32].

Dysphagia is one of the main complications following
anterior cervical spine surgery, as mentioned above. It
seems that dysphagia is substantially underreported in
most cases, due to a consistently poor correlation between
surgical records and patient surveys [10, 12]. This may be
the reason for the inconclusive findings in the literature [5,
12, 44–46]. Postoperative dysphagia may also occur due to
denervation of esophageal nerves, swelling due to hemato-
ma formation, or postoperative bleeding associated with
compromised airways [10, 16]. In the study by Boakye
et al., which is by far the largest collection of retrospective
data on corpectomies, the rate of dysphagia was reported to
be less than 1 % [5]. This may be underreported in com-
parison with other published data [36]. In addition,
misplaced halo fixations or prolonged cervical immobili-
zation in hyperextended positions due to collars or braces
may also be causes of postoperative dysphagia.
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Intuitively, postoperative immobilization is expected to
provide additional stabilization in order to align the
corpectomy defect and support ingrowth of the graft and re-
covery from muscle trauma. Based on the literature findings,
some surgeons have the patients use collars for 6–12 weeks
postoperatively, but there are no evidence-based background
data for this [11, 14, 41, 52]. Due to the lack of evidence-based
data, the use of postoperative immobilization techniques is
based on the surgeons’ own experience and patients’ pre-
existing conditions.

Finally, surgeons usually arrange postoperative check-ups
for the patients after 8 and 12 weeks. In most cases, CT scan-
ning is then performed [14, 41, 52]. It is not clear from recent
findings whether this radiological assessment forms part of
standard care or represents the first imaging procedure follow-
ing deterioration after the index procedure. CT scans should
be performed early after surgery, usually before discharge, to
provide baseline findings for follow-up examinations. In the
present authors’ experience, lateral and anteroposterior fluo-
roscopic imaging is sufficient during follow-up, unless the
patient’s clinical symptoms have deteriorated. If there is dete-
rioration, CT scans should be carried out for comparison with
the initial postoperative findings.

Limitations

As stated, the survey participants were acquired with the help
of the members’ registry of the societies mentioned (DWG,
ASS, DGNC, and OEGNC), so that both neurosurgeons and
orthopedic/trauma surgeons were reached and answered the
online survey. However, a discipline-specific analysis could
not be performed due to the data protection guidelines. The
same is true for the different surgical qualifications and the
years of surgical experience of the attended surgeons (resident
vs. consultant).

The study presented is based on experts’ opinion and
should be interpreted as Blevel 5 evidence^ (experts opinion),
so that the results and conclusions should not replace prospec-
tive data on Bcervical corpectomies^. The online survey pre-
sented here is more to clarify the variety of planning and
decision-making approaches used in connection with
corpectomy procedures.

Conclusions

There is no substantial consensus among surgeons with regard
to the management of multisegmental cervical disease and the
use of cervical corpectomy. The number of resected levels at
which additional dorsal support is thought to be appropriate is
not clear from the present survey. The risk factors associated
with an increased likelihood of implant failure are evident, but

the preoperative strategy is not adapted, so that generally the
use of cervical corpectomy depends on each surgeon’s indi-
vidual experience rather than on evidence-based medicine.

The online survey presented here is intended to clarify the
variety of planning and decision-making approaches used in
connection with corpectomy procedures. However, prospec-
tive data on this topic is essential.
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Comments

This is a well-written manuscript on a survey providing information on
peoples’ practice of cervical corpectomy. There are several controversies
and some of these have been addressed by this survey. As is expected in
such a study, there are inevitable limitations, including regional bias, as
per the countries assessed, and the response rate was not very high but
acceptable

Overall, the information is useful and clearly proves the lack of con-
sensus on several matters. This may form the basis for a similar survey in
other settings/countries and for prospective studies.

Andreas K. Demetriades
Edinburgh, UK
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