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Summary

The complications of anterior discectomy without fusion were
analyzed on the basis of 450 consecutive cases treated surgically for
degenerative disc disease. There was no death related to the pro-
cedure. The most common complication was a worsening of the pre-
existing myelopathy. This occurred in 3.3%, including one case with
severe medullary contusion. Wound infection developed in 1.6%.
Additional radicular symptoms and wound haematoma, respectively,
occurred in 1.3%; recurrent nerve palsy, Horner’s syndrome, and
respiratory insufficiency, respectively, in 1.1% of the cases. Epidural
haematoma and instability of the cervical spine, respectively, oc-
curred in 0.9%, nerve root lesion and aseptic spondylodiscitis, re-
spectively, in 0.4%. There was one case each (0.2%) with a pharyn-
geal lesion, meningitis due to dural perforation, transient additional
myelopathy, and epidural abscess.

The results and the management of complications are discussed
in relation to numerous previously published reports, including pos-
terior procedures and anterior fusion techniques. Precise knowledge
of all potential accidents and pitfalls related to the surgical procedure
and of their aetiology may contribute to preventing failures. The
rate of complications in this series has been reduced in the past years
by better patient selection, by paying more attention to correct po-
sitioning of the patient during the operation, and by meticulous
removal of all offending structures. Discectomy without interbody
fusion is now considered to be a reasonably safe procedure with an
acceptable operative morbidity and lack of mortality.

Keywords: Anterior approach; cervical spine; complications;
discectomy without fusion.

Introduction

Cervical discopathy frequently requires surgical
treatment. Simple anterior discectomy has the advan-
tage that there are no complications related to any kind
of grafts or to the iliac crest graft donor site.

A number of authors, who mainly have analyzed
the surgical outcome after simple anterior discectomy,

have reported no major complications in their series™
723, 32, 34, 40, 46, 55, 60. 64, 67. 79 1n other published reports

the complications were only briefly mentioned % > 3"
36,42.59. 85 The surgeon dealing with this disease must
have, apart from sufficient experience with the oper-
ative technique and instrumentation, detailed knowl-
edge of all possible accidents and pitfalls associated
with the procedure. Complications which have oc-
curred must be recognized early and managed effec-
tively.

In the present paper the authors analyze and discuss
the complications associated with anterior cervical
discectomy without interbody fusion which were en-
countered in 450 consecutive cases. A review of the
pertinent literature is given.

Material and Methods

Over a period of twelve years (January 1976 to December 1987),
discectomy without interbody fusion was carried out in 450 patients
suffering from cervical degenerative disc disease. A thorough chart
review was done for each individual. Of the patients 72% were men
and 28% women. Age ranged from 25 to 87 years (mean 50 years).
Sixty-one percent of the patients presented with the clinical picture
of radiculopathy, 16% with pure myelopathy, and 23% had a com-
bined myeloradiculopathy.

Preoperative findings and clinical long-term results in this series
were previously published*®. Seeger gives a detailed description of
the operative technique as it is performed in our institution®.

All procedures were carried out with the patient in the supine
position under general anaesthesia. The operations were performed
by a total of 14 neurosurgeons having different degrees of experience.
Complications were defined as problems, accidents, or other ab-
normalities related to the operative procedure and to the postop-
erative course. Those patients were recorded who sustained a soft
tissue injury, who experienced a transient or permanent deterioration
of pain and/or neurological symptoms and signs, and who underwent
secondary operation or major intervention, in which anaesthesia-
related problems occurred and in whom infection developed at the
operative site.
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Results

There was no death in this series. There was no
serious accident related to the general anaesthesia, with
the exception of one accidental extubation due to re-
peated replacement of the muscle retractor in a three
level operation, which was immediately followed by
reintubation and later by an uneventful postoperative
course.

In eight patients the dura mater was perforated ac-
cidentally with the rongeur or high speed drill. How-
ever, this did not result in a spinal fluid fistula or any
additional pain or neurological deficit with the excep-
tion of one patient who sustained an intraoperative
dura laceration and cord. contusion and another one
who developed meningitis. Thirty-five percent of the
patients complained postoperatively of varying degrees
of dysphagia, 15% suffered mild hoarseness. These
complaints disappeared within 3 days in half of the
cases and only rarely (5%) lasted longer than 3 weeks.
Seventeen percent of the patients complained of more
or less severe neck pain.

In 46 patients (10%) at least one of the complica-
tions listed in Table 1 occurred. Six (13%) were women
and forty (87%) men, the mean age was 56 years. Six-
teen of these patients (35%) presented preoperatively
with radicular, 30 (65%) with medullary symptoms. In
these 46 patients a total number of 74 discs were re-
moved. Of the 14 neurosurgeons who performed the
discectomies, 13 were involved in at least one of these
cases with complications. However, 20 of the 46 pa-
tients with complications (43%) were operated on by
only two of the neurosurgeons.

Transient vocal cord paresis and Horner’s syndrome
were observed postoperatively in five cases respectively.

Perforation of the hypopharynx occurred in one
patient during approach to the second-third interspace.
In another, dural perforation led postoperatively to
meningitis.

The pre-existing myelopathy worsened in 15 cases
(3.3%). Of these, iatrogenic contusion of the cervical
cord in one male was followed by persistent quadri-
paresis. Cord damage with transient myelopathy oc-
curred in one patient without preoperative medullary
involvement. Six individuals experienced additional
radicular symptoms. The nerve root was injured in two
patients. A wound haematoma developed in six cases,
an epidural haematoma in four. Due to respiratory
insufficiency following the procedure, five patients re-
quired reintubation between two hours and three days
after surgery. An instability of the cervical spine oc-

Table 1. Complications in 450 Consecutive Patients Following Anterior
Discectomy Without Fusion

Complications No. %
Recurrent nerve palsy 5 1.1
Horner’s syndrome 5 1.1
Pharyngeal lesion 1 0.2
Dural perforation, meningitis { 0.2
Worsening of myelopathy 15 3.3
Severe medullary contusion L 0.2
Additional, transient myelopathy i 0.2
Additional radicular symptoms 6 1.3
Nerve root lesion 2 0.4
Wound haematoma 6 1.3
Epidural haematoma 4 0.9
Respiratory insufficiency S 1.1
Instability 4 0.9
Superficial wound infection 4 0.9
Deep wound infection 3 0.7
Epidural abscess I 0.2
Aseptic spondylodiscitis 2 0.4

(=)

Mortality

curred in four patients and required secondary stabi-
lization in each case.

Wound infection developed in seven patients. Two
had an aseptic spondylodiscitis, one an epidural
abscess.

Discussion

A review of the literature reveals a formidable list
of various problems encountered in anterior spinal sur-
gery. Several publications describe the most common
complications and their aetiology!® '3 5% 70. 71, 76, 77,
Suggestions are made about how to avoid them and
how to treat them. Even in the most careful operation,
accidents may occur, regardless of the surgeon’s ex-
perience. Many of these complications, however, are
extremely rare and in most cases avoidable.

Carotid artery injury’!, injury of an atypical ver-
tebral artery®, pneumothorax'® 16 4 8 slossophar-
yngeal lesion and facial nerve paresis®’, paresis of hy-
poglossal nerve, and lesion of the cervical plexus® have
been reported. Cosgrove and Théron mentioned two
cases with a fistulous communication between the ver-
tebral artery and its surrounding venous plexus!’, Goy-
mann and co-workers noted on case with cerebral in-
farction after Smith-Robinson’s fusion procedure.
Circulatory complications include cardio-pulmonary
failure®*?®, pneumonia**** pulmonary infarction, and
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phlebitis of the leg" 7>, None of these complications
were encountered in the present series.

Temporary dysphagia and hoarseness, which result
from oedema of the pharynx, oesophagus, and tra-
chea’®, should not be necessarily regarded as compli-
cations, but as inevitable conditions related to the ap-
proach, similar to wound pain experienced after any
operation,

Transient exacerbation of cervical pain is often con-
sidered a major disadvantage of simple discectomy. The
17% incidence in the present series is consistent with
the 19 to 20% rate of transient postoperative neck and
interscapular pain noted by others®* %! but is much
less than the 60% incidence mentioned by Kadoya and
his co-workers*®. However, lower rates were also re-
ported by some authors who used the same procedure
(4%, 9.6%%, 12%*).

According to Wilson and Campbeli®®, the postop-
erative neck pain is directly proportional to the extent
the vertebrae are spread during disc removal. Follow-
up of our patients by means of questionnaires has
shown that postoperative neck pain in most cases sub-
sided within one week®.

Due to the anatomical features, there is a lower risk
of soft tissue injury and sertous accidents in posterior
procedures (laminectomy, foraminotomy) than in the
anterior approach to the cervical spine. Accordingly,
no unusual morbidity was mentioned by Epstein and
associates in 57 patients?®. A low complication rate
following postero-lateral foraminotomy (1.5%) with-
out air embolism, despite the sitting position, was re-
ported in a series comprising 736 cases*?. Air embolism
in posterior procedures is a very rare but serious com-
plication and may occur without being accompanied
by a drop in blood pressure'® %. Lesoin and co-work-
ers’’ mentioned three cases of air embolism in 800
patients, two of whom had a fatal outcome.

The range of complications encountered in posterior
procedures further includes neurological deterioration
(between 4% 19" and 12 to 14% '*?7), wound infection
(2.5 to 4% %2751} pseudomeningocoele (1.5% '8), cer-
cbrospinal fluid leakage (3%'®), aseptic meningitis
(1.8%°%1), lesion of nerve roots (1.8%°%), epidural
haematoma3® ' and paralysis of the shoulder girdle®®.

One of the main reasons why discectomy without
fusion was adopted in our institution in 1976 and has
remained the method of choice in the surgical man-
agement of cervical degenerative disc disease is the lack
of problems associated with mterbody grafts (extru-
sion, fracture or infection, pseudarthrosis, aseptic ne-
crosis) or with the donor site (haematoma, seroma,

infection, painful hip, meralgia), encountered in an-
terior fusion techniques (Cloward, Smith-Robinson or
modified procedures). Although the incidence of such
complications is low?> * % 72 their occurrence may
cause significant postoperative morbidity and even re-
quire reoperation. The rate of graft extrusions or graft
fractures varies between 0.4% and 3% " 25 77 n-
fection of the graft occurred in less than 1% 257, Graft
collapse or aseptic necrosis was observed in less than
2% up to 7%?!. Failure of fusion can account for
1%7, 7% up to 21% of cases'. Infection at the
donor site developed in less than 1% 2> 26:33 5763 bt
may also occur more frequently (2% %, 2.8% !, 4.8% '°).
A wound haematoma or seroma appeared in 6 to 9% 2"
#3.44.83. 84 A persistent painful hip was manifest in 0.5
to 1%%% 53 and even in up to 25% of cases'®.

These problems were eliminated when fusion pro-
cedures with Kiel bone grafis”™, bone bank bone'’ or
bone cement (polymethylmethacrylate) were used > .

Mortality: The majority of articles reviewed re-
ported no mortality. Fortunately, no fatal accident oc-
curred in our series. Cervical spine surgery, however,
carries a certain risk of death related to the operation.
Mortality rates between 0.7% > and 1.1%°' from pos-
terior operations are mentioned.

From anterior procedures {Cloward technique, an-
tero-lateral approach, discectomy without fusion), a
0.5% incidence® *, a 3 to 4% incidence® ** ® and
an up to 6.1% incidence’® were reported. Causes of
death included air embolism?!, cardio-pulmonary
failure?® 2% % bilateral broncho-pneumonia™®, laryn-
geal oedema®®, severe medullary contusion with
tetraplegia®® 47 7!, epidural haematoma due to lesion
of an atypical vertebral artery® and lesion of the carotid
artery’!.

To identify high-risk patients and to be able to in-
itiate specific therapeutic measures, a careful medical
examination is mandatory prior to operation. This jus-
tifies delaying the operation for several days, which will
pose no serious problems in almost every case.

Worsening of myelopathy : The major problem in the
present series was the worsening of pre-existing mye-
lopathy in a total of 15 individuals (8.5% of patients
with myelopathy), who were between 47 and 76 years
of age (mean 61 years). Causes of myelopathy were
bisegmental or trisegmental hard disc lesions in nine
patients, monosegmental hard discs in two patients,
and monosegmental soft disc lesions in four patients.

One patient who sustained intraoperative spinal
cord contusion deserves special mention. Discectomy
and removal of large dorsal osteophytes at C4-5 and
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C5-6 interspace was performed in this 65 year old man.
Myelopathic symptoms (spastic gait disturbance, sen-
sory loss, beginning of quadriparesis) rapidly worsened
preoperatively. During the procedure, dura perforation
with CSF leakage and jerking of the limbs occurred.
On awaking, paraplegia and severe spastic paresis in
the upper extremities were discovered. Repeat myelog-
raphy showed cord swelling and a high doses of dex-
amethasone were administered. Decompressive lami-
nectomy on the third postoperative day led only to
minimal improvement in the patient’s condition. Three
days later the course was once again complicated by a
gastro-intestinal haemorrhage and peritonitis due to
perforation of a duodenal ulcer, most likely induced
by the use of corticosteroids. Abdominal surgery had
to be carried out. The patient made a partial recovery,
with marked residual neurological deficit and reactive
depression characterized the later course. In view of
the immediate onset of extreme neurological deterio-
ration following the procedure, iatrogenic cord trauma
was the suspected as the chief actiologic factor re-
sponsible for this complication. On the other hand, the
pre-existing spinal canal stenosis and the myelopathic
changes in the spinal cord associated with rapid pre-
operative neurological impairment were additional fac-
tors which increased the vulnerability of the spinal cord.

Some authors feel that in such cases with spinal cord
oedema, laminectomy should be performed immedi-
ately, combined with opening the dura and sectioning
the dentate ligaments’*. Cord damage was reported
from posterior procedures®® °1 3% 61 a5 well as from
anterior fusion techniques'> %> %% sometimes without
demonstrable technical error*® 74 and also from simple
discectomy when a pre-existing spinal canal stenosis
was present?.

Less severe cord damage occurred in a 55 year old
male suffering from radiculopathy due to a hard disc
lesions at two cervical levels (C5-6 and C6-7). Marked
gait disturbance and ataxia, observed immediately after
the procedure, resolved within 24 hours. Subsequently,
the radicular symptoms gradually subsided.

Worsening of myelopathic signs and symptoms
without evident trauma to the spinal cord was observed
postoperatively in 14 patients. Certainly, it is not al-
ways possible to clearly distinguish between poor oper-
ative outcome and complication, because often there
is a gradual transition from one to the other?S. Nev-
ertheless, marked neurological deterioration following
the procedure should be considered a complication and
discussed as such.

Ventral re-exploration in eight of these 14 patients

and decompressive laminectomy in two of them was
carried out between one and ten days after the first
procedure.

In the majority of cases, rcoperation disclosed
marked swelling of the posterior longitudinal ligament
or its residual edges when it was resected, which was
associated with persistent osteophytes and/or small
clots. Two patients had additional discectomy at ad-
jacent levels with removal of soft herniations.

In one patient a retropharyngeal infection was found
after five days, (the posterior longitudinal ligament had
not initially been resected). In another patient the find-
ing was an epidural abscess combined with haematoma
(the posterior ligament had been completely resected
at the first operation).

Three individuals did not undergo early reoperation
because their neurological disorders were gradually im-
proving. Due to residual myelopathic signs in one case,
delayed re-exploration was performed after nine weeks,
which disclosed an organized epidural haematoma that
could be evacuated. One patient was submitted to sec-
ondary spinal fusion because of severe kyphotic an-
gulation in the segment of discectomy. Finally, another
patient had a previously undetected meningioma of the
foramen magnum. The myelopathic signs and symp-
toms subsided after tumour removal. We conclude that
neurological deterioration could have been avoided in
most of these foregoing cases.

Particularly in anterior discectomy without fusion,
incomplete as well as inappropriate removal of osteo-
phytes might be one important cause of the poor sur-
gical result. Special care is advised in patients with a
narrow spinal canal?. Sugar recommends using smaller
instruments like curettes, punches, or air drill instead
of rongeurs™, Tt is remarkable that in the present series
only two neurosurgeons (14%) were involved in nine
instances of worsening myelopathy (60%). This point
is mentioned to emphasize that the occurrence of such
complications is also related to the surgeon’s skill or
experience. However, there is also evidence that wors-
ening myelopathy can often be ascribed to mechanisms
other than haematoma or spinal cord trauma?.

Diagnostic error (for instance, spinal cord tumours),
incorrect surgical indication (in cases with multiseg-
mental discopathy, excluding from discectomy the seg-
ments with less pronounced, but radiologically de-
monstrable narrowing of the spinal canal), kyphotic
angulation, and postoperative infections were the
causes for the poor result in the present series and
constitute avoidable actiological factors for postop-
erative myelopathic deterioration.
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Other possible causes of failure which must be con-
sidered are mechanical factors, such as manipulation
of the neck during intubation® 2% 7% 7 and hyperex-
tension of the neck in the anaesthetized patient, which
can be dangerous as it can cause infolding of the li-
gamenta flava, anulus fibrosus, and posterior dura’
82 Therefore, some authors recommend testing the tol-
erable range of neck motion before surgery and not
exceeding this level®® ™ 7. A drop in blood pressure
during the operation®® or local vascular factors, for
instance damage to a radicular artery®, are also in-
voived in the aetiology of cord compromise.

The knowledge of these potentially troublesome fac-
tors, and the policy of paying more attention to patient
selection, to positioning during operation, and to care-
ful and sufficient removal of osteophytes, have clearly
reduced the number of poor results or devastating com-
plications at our institution in the last few years. For
example, worsening of pre-existing myelopathy, which
had been observed in twelve cases between 1976 and
1982, occurred in only three patients after that period.

Epidural haematoma: This rare but serious compli-
cation may cause severe cord compression and tetra-
plegia. It is mentioned occasionally from posterior
procedures®® !, Busch reported one case with a fatal
outcome®. U and Wilson analyzed three cases of acute
epidural haematoma following anterior discectomy
without fusion from a series of 100 patients and em-
phasized the necessity of early re-operation and evac-
uation if tetraplegia occurs postoperatively®.

The source of bleeding are small arteries supplying
the posterior ligament, which are injured when the lig-
ament is resected. Therefore, there is controversy over
whether or not to resect it. Some authors recommend
coagulating the residual edges of the resected ligament
to control the bleeding and to improve exposure®® %0,
In our series the ligament was resected at least partly
in the majority of cases. Soft disc hernmiations with
penetration of the ligament, as well as thickened lig-
ament with space-occupying effect, were frequent find-
ings®.

Another possible source of haemorrhage might be
the radicular artery if the root is injured during oper-
ation. This was the suspected cause in one of four cases
in the present series with an epidural haematoma. The
patient, operated on at C5-6 and C6-7 interspace,
postoperatively experienced increased radicular pain,
but no additional neurological impairment. Re-explo-
ration was performed after three days.

Another patient who suffered myelopathy due to a
hard disc lesion at C5-6 interspace initially improved

after the operation. Five days later, gait disturbance
suddenly recurred. Myelography revealed a block at
the previous level. Evacuation of an epidural haema-
toma led to resolution of symptoms. We wonder if the
anticoagulant therapy with low-dose heparin applied
in this patient from the second postoperative day for
repeat deep venous thrombosis might have been in-
volved in the aetiology of the haemorrhage. Despite
postoperative worsening of myelopathy, (and neuro-
genic respiratory arrest in one case), reoperation was
not performed immediately in two patients because of
partial recovery. Secondary worsening required re-ex-
ploration in one patient after ten days, which disclosed
an epidural haematoma combined with an epidural
abscess. This was treated with antibiotics. In the other
case, re-operation was carried out after nine weeks. As
was already mentioned, the finding was an organized
epidural haematoma.

Direct compression of the spinal cord is the path-
ogenetic mechanism causing intermittent ischaemia of
medullary tissues, which is sufficient to impair function
without destroying it®. Immediate intervention, how-
ever, is essential as treatable complications may be
missed by delay. In retrospect, re-exploration should
have been carried out immediately in view of the un-
equivocal postoperative deterioration.

Additional radicular symptoms. Additional radicular
symptoms were seen In six patients. Three of them
suffered cervical radiculopathy, the other three mye-
lopathy.

In two instances the dural pouch was accidentally
opened and the root was partly injured, leading post-
operatively to increased radicular pain. One patient
who underwent re-exploration on the third postoper-
ative day, revealing an epidural haematoma, has al-
ready been mentioned. The other one improved without
additional surgery. Of the remaining four patients, re-
operation was performed in only one, who developed
extreme C7 radicular motor weakness with a latency
of nine days. Swelling of the posterior ligament and
residual osteophytes were the intraoperative findings.
The reason for the late recurrence remained unclarified.
The other three patients subsequently improved. In-
complete foraminotomy was the obvious reason for the
worsening of the radicular symptoms. This again un-
derscores the importance of anterior foraminotomy in
discectomy without fusion. Similar reports were made
by authors using the same method. Giombini and So-
lero mentioned four cases (4%) with contralateral rad-
icular pain and two (2%) with contralateral radicular
motor deficit?. Goymann and co-workers reported
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four transient and one permanent radicular impair-
ments in 212 fused cervical segments®’. Hankinson and
Wilson noted two patients out of 52 with new radicular
pain®®, Husag and Probst had one patient with bra-
chialgia and three with sensory deficit*. Lunsford and
co-workers reported radicular pain in 8.4%, radicular
motor deficit in 0.8%, and sensory deficit in 2.5% .

Wound haematoma. Despite the closed drainage sys-
tem applied in each patient for 48 hours after discec-
tomy, a wound haematoma associated with swelling of
the retropharyngeal space formed in six patients of our
series (1.3%). All of them complained postoperatively
of major difficulty in swallowing, two had additionally
serious airway difficulty which required reintubation
for 24 hours to 3 days.

Re-exploration and evacuation of the haematoma
was performed in two cases (one of these patients de-
veloped a retropharyngeal abscess two weeks later,
which had to be drained). Four patients needed no
surgical intervention, as the haematoma resolved spon-
taneously. This complication has not been encountered
again since 1981.

Wound haematoma secondary to anterior spinal
surgery associated with dysphagia has frequently been
reported in the literature. The incidence varies between
1 and 29,26 36:43.53.57.84.85 however, it may also occur
more frequenily (3.8% %, 11% ). Dysphagia may even
remain persistent in 0.8 to 5% 2% %,

Management focuses on early detection and rein-
tubation in cases with pronounced tracheal obstruc-
tion; surgical evacuation may also be necessary. Rec-
ognition may be obscured by delayed onset and by the
fact that the haematoma is usually neither palpable nor
externally visible.

Respiratory insufficiency. Qbserved in five patients
of our series (1.1%) respiratory insufficiency may occur
as a result of either compression of the upper cervical
cord or direct tracheal compression and/or laryngeal
oedema. In addition, a very rare cause of this uncom-
mon complication is worth mentioning. On awakening
after discectomy, the 57 year old female, who was op-
erated on at three levels (C4-5 to C6-7), was tetra-
plegic. Previous unexplained progressive rspiratory in-
sufficiency made emergency reintubation necessary af-
ter two hours. By the first postoperative day, the motor
and respiratory function had fully recovered. Neuro-
logical examination and electromyography performed
several weeks later furnished evidence of a neuromus-
cular disorder (Lambert-Eaton’s syndrome?*). The de-
layed effect of the muscle relaxant drugs administered
during anaesthesia was the cause of the postoperative

motor weakness and respiratory insufficiency. This rare
disease was unknown to the patient before discectomy.

Two patients with respiratory insufficiency after the
procedure as a result of wound haematoma have been
already mentioned. One of the patients with worsening
of myelopathy due to an epidural haematoma who
underwent delayed re-exploration developed neuro-
genic respiratory arrest and was reintubated for 24
hours. Respiratory function returned to normal on the
first postoperative day.

In the fifth patient respiratory insufficiency was at-
tributed to a marked local soft tissue swelling in com-
bination with a pre-existing tracheal compression due
to a hypertrophic thyroid gland, which extended into
the retrosternal space. No surgical treatment was nec-
essary in this case. This kind of complication has not
been encountered in our department since 1982. Neu-
rogenic respiratory insufficiency was reported by Es-
person and co-workers in 0.4% of cases®. These au-
thors mentioned one patient with laryngeal oedema
who died. Tew and Mayfield noted one patient re-
quiring tracheostoma and another one with an enlarg-
ing haematoma and respiratory arrest, which was un-
recognized under the collar”’.

Instability : Instability of the cervical spine following
anterior surgery for degenerative disc disease is a rare
occurrence. Anterior angulation deformity may de-
velop after anterior fusion techniques as well as after
simple discectomy, especially if there has been excessive
resection of the margins of the adjacent vertebral bod-
ies””. Murphy and Gado reported one case in a series
of 26 patients who experienced contralateral radicular
symptoms three days after simpie discectomy at C5-6
and C6-7 interspace®. This aggravation of complaints
was caused by anterior kyphosis of 25° and required
subsequent anterior interbody fusion at both levels.

There were four patients in our series who developed
postoperative cervical spine instability. Partial osteo-
lysis of the fifth and sixth vertebral body following
discectomy at C5-6 and C6-7 interspace in a 72 year
old male was responsible for angular kyphosis of 35°
at C5-6, associated with pronounced radicular pain
and motor weakness of upper extremities. These signs
appeared secondary to initial resolution of pain and
neurological deficits, and graduvally improved after ap-
plication of a Halo cast for four months with re-es-
tablishment of the normal alignment. Early re-explo-
ration in this individual revealed no bacterial infection
as cause of the spondylodiscitis.

Similarly, kyphotic angulation of 28° occurred in a
42 year old man at level C5-6 following operation at



H. Bertalanffy and H.-R. Eggert: Complications of Anterior Cervical Discectomy Without Fusion in 450 Consecutive Patients 47

C5-6 and C6-7 interspace. Although radicular motor
deficits returned to normal several days postopera-
tively, additional interscapular and severe neck pain
made reoperation with interbody fusion necessary
(Smith-Robinson procedure). Subsequently, this pa-
tient made a full recovery.

Instability in these two cases may be attributed to
excessive bone resection during operation. On the other
hand, an angular kyphosis of 17° at level C5-6 had
already been present in the second case before discec-
tomy, but without abnormal movement in this segment.
Nevertheless, it appeared to constitute an additional
factor responsible for this avoidable postoperative
complication.

Improper patient selection was another reason for
instability in the third case. The patient, a 63 year old
woman, presented with incomplete quadriparesis and
spasticity due to multisegmental hard disc lesions as-
sociated with a Klippel-Feil deformity at the level C2—
3. Discectomy at the C3-4 and C4-5 interspace was
followed by worsening of myelopathy on the third post-
operative day. Decompressive laminectomy between
C3 and C6 was carried out and led to a certain amount
of improvement. However, secondary deterioration of
myelopathy with increased quadriparesis developed af-
ter several weeks. Plain radiographs revealed angular
kyphosis of 27° and subluxation at C4-5. Re-explo-
ration with interbody fusion (Smith-Robinson tech-
nique) had to be performed and the cervical spine was
additionally immobilized in a Halo cast for three
months. This patient only made a partial recovery. In
retrospect, we now see that discectomy without fusion
in this case should not have been the method of choice.

In the fourth case, which was a 38 year old woman
suffering from C6 radiculopathy due to a unilateral
hard disc formation, plain radiographs performed on
the second postoperative day revealed a subluxation at
the level of discectomy C5-6. Severe radicular pain on
the contralateral side required re-exploration, and the
segment was fused using the technique described by
Caspar'!. Subsequently, the patient made a full recov-
ery. This patient had had no previous traumatic injury
to the cervical spine, and no abnormal movement at
C5-6 interspace existed before discectomy. The ae-
tiologic factor responsible for postoperative instability
and subluxation with foraminal encroachment seemed
10 be excessive spreading of the vertebral bodies during
the operation.

Vocal cord paresis, Horner’s syndrome and pharyn-
geal lesion: The anatomical conditions surrounding the
recurrent laryngeal nerve, the sympathetic chain, phar-

ynx, and oesophagus are well known'> % 7 Blunt
dissection and retraction as well as proper positioning
of the muscle retractor are recommended by many au-
thors to avoid lesions of these structures.

Transient recurrent nerve palsy occurred in five
males of our series, four of whom have had discectomy
between sixth and seventh interspace and one at level
C7-T1. Apparently, traction injury on this nerve pre-
dominantly occurs when approaching the lower cer-
vical spine. Vocal cord paresis, reported in most ref-
erences as transient, may occasionally be permanent (1
to 2%)?°. The incidence in our series (1.1%) is consis-
tent with that cited in other reports®* 2% 7, Roosen
and co-workers noted a 0.3% incidence®®, but rates of
3%%% 53 9% % up to 16%>* have been mentioned.

Damage to the superior laryngeal nerve causes no
vocal cord paresis, but may be followed by permanent
change in the voice 2. Horner’s syndrome is practically
without clinical significance. We encountered it in five
males operated on at one or two of the levels C5-6,
C6-7, and C7-T1. The 1.1% incidence of our series
is similar to that of others®® 2% % Rates vary between
0.2%7% and 4% °,

Dissection of soft tissues to approach the upper
cervical spine is more difficult than in the lower part.
Injury to the hypopharynx occurred in one patient with
myelopathy due to a soft disc protrusion between the
second and third interspace. Repair was performed by
an otolaryngologist and discectomy was delayed six
weeks to avoid deep wound infection. After an une-
ventful postoperative course discectomy was carried
out without any further difficulties.

As the wall of the hypopharynx is much thinner and
less muscular than the oesophagus, perforation of the
hypopharynx is more likely'>. Crock mentioned one
case with pharyngeal laceration'®. The incidence re-
ported of pharyngeal lesions in anterior cervical spine
operations has ranged from 0.2%76, 1.2%2°, 3.9%,
to 7% 72

Infections: Wound infections after anterior cervical
spine surgery are uncommon and usually occur within
the early postoperative period. Rates vary between 0.1
to 0.3% 7% 76 and 3% **. The 1% incidence reported
by several authors! 20 21> 2653, 75. 8% jg [ower than the
overall 2% infection rate in both Hoff and Wilson’s
series*! and in our own.

Retropharyngeal abscesses can also be a delayed
consequence of anterior spinal surgery®’. Bacterial in-
fection between the subcutaneous fat tissue and pla-
tysma developed in four of our patients. They required
no surgical treatment. In three other patients a pre-
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vertebral abscess developed. In another patient, who
has already been mentioned, an epidural abscess
formed accompanied by an epidural haematoma. All
of these patients were treated with broad spectrum
antibiotics, but only two were re-explored. Organisms
included staphylococcus aureus, staphylococcus epi-
dermidis and streptococcus.

Meningitis occurred in a 63 year old woman after
a dural injury and CSF leakage during discectomy.
Spiking fever, increased number of cells in the CSF
and nuchal rigidity on the first postoperative day led
to the diagnosis of meningitis, despite negative cultures
due to early antibiotic therapy. The patient subse-
quently made a full recovery. Finally, severe local pain
six weeks after discectomy between the fifth and sixth
interspace, with removal of a soft disc protrusion in a
41 year old man, was diagnosed by magnetic resonance
imaging as spondylodiscitis. The local syndrome im-
proved after conservative treatment and collar appli-
cation. The other patient with partial osteolysis of ver-
tebral bodies and angular kyphosis has already been
mentioned.

Hankinson and Wilson reported a 2% incidence of
postoperative discitis*®. However, the frequency of
postoperative aseptic discitis may even be higher. Mag-
netic resonance imaging can be particularly helpful in
the future to assess this postoperative complication and
to differentiate it from a poor surgical result.

Conclusions

The potential number of accidents and pitfalls re-
lated to anterior spinal surgery should not be under-
estimated. Anterior discectomy without fusion carries
the risk of all complications except those related to
interbody grafts and to the iliac crest donor site. Anal-
yses of our previous pitfalls and failures showed that
the rate of complications may be clearly reduced by
proper patient selection, correct positioning during the
operation, and meticulous removal of all offending
structures. Special care is advisable in elderly patients
with multisegmental hard disc lesions and myelopathic
symptoms. Increased knowledge about the actiology
of complications is a valuable contribution to the
avoidance of all factors leading to such undesirable
events.

In the past years, severe complications such as med-
ullary contusion, permanent neurological deteriora-
tion, and instability of the cervical spine have become
a rarity at our institution. For the patients suffering
from cervical degenerative disc disease who need sur-

gical treatment, discectomy without interbody fusion
is now a reasonably safe alternative surgical method
with an acceptable operative morbidity and virtually
no mortality.
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