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Iatrogenic vertebral artery injury during anterior cervical spine surgery
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Abstract BACKGROUND CONTEXT: Iatrogenic injury to the vertebral artery during an anterior cervical
decompression is a rarely mentioned but potentially catastrophic complication.
PURPOSE: This study was designed to examine the incidence and management of iatrogenic
vertebral artery injury (IVAI) in a large database.
STUDY DESIGN/SETTING: This was a retrospective study performed at a large teaching institu-
tion over a 7-year period (1994–2001).
PATIENT SAMPLE: All anterior cervical spinal procedures performed for herniated or degenera-
tive disc disease, or cervical spondylosis were identified, as were incidences of IVAI. Anterior
cervical procedures performed for trauma, neoplasia, or infection were excluded from this study.
OUTCOME MEASURES: Neurological and associated morbidity as well as mortality were
recorded.
METHODS: Data were accessed through an institution-wide electronic medical record search
through the operative reports of 10 spine surgeons. Hospital and clinical charts of IVAI cases were
subsequently reviewed. Demographic data and intraoperative strategies for repair were recorded.
RESULTS: A total of 1,976 patients underwent anterior cervical spinal procedures in the review
period. Six cases of IVAI were identified. In three of the six patients, arterial bleeding was controlled
with hemostatic agents. Of these three, two suffered complications. The initial management of
controlling arterial bleeding is by hemostatic agents; however, one must also consider repair or
ligation. The remaining three patients were treated with primary repair or ligation, and no complica-
tions were noted.
CONCLUSIONS: IVAI is a rare complication (0.3%) of anterior cervical procedures. The arterial
bleeding can usually be controlled with topical hemostatic agents, but mortality may occur in
instances where it cannot be adequately addressed in a timely fashion.� 2005 Elsevier Inc. All
rights reserved.
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Introduction

The anterior approach for decompression of the cervical
spinal cord and nerve roots is widely used for herniated
intervertebral disc, spondylosis, trauma, tumor, and infec-
tion. Although anterior approaches to the cervical spine are
associated with a lower incidence of neurologic complica-
tions[1,2], injury to the many vital structures encountered in
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the anterior approach remains a risk. Potential complications
include vocal cord paralysis, dysphagia, carotid artery injury,
Horner’s syndrome, esophageal perforation, and respira-
tory obstruction resulting from acute retropharyngeal edema
or hematoma[1–7]. Despite these potential complications,
anterior procedures have been successful and are popular.
Additionally, most of the complications of the anterior ap-
proach do not detract from the excellent long-term clinical
results[8–12].

In contrast to this, iatrogenic injury to the vertebral artery
during an anterior cervical decompression can be cata-
strophic[13–15]. Such injuries have been acknowledged in
the literature, but their incidence is rarely mentioned, except
to state that it is an unusual complication[3,8,15–22]. Verte-
bral artery laceration is particularly grave because of the
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difficulty of controlling hemorrhage, and the uncertain neu-
rological consequences, often resulting in significant neuro-
logical injuries[13,15,23,24].

Although vertebral artery trauma is uncommon, penetrat-
ing injuries to the neck can result in life-threatening hemor-
rhage. In the general surgery literature, there are good
accounts of the surgical exposure of the artery and of the
control of bleeding caused by penetrating neck injuries[25–
29]. However, little has been published to guide the spinal
surgeon in the avoidance or intraoperative management of
such an injury. While prevention of the problem is the best
treatment, spine surgeons who perform anterior cervical de-
compressions should be prepared to manage an inadvertent
laceration of the vertebral artery during the lateral extent of
the decompression. The present study reviews the experience
at a single institution with anterior cervical spine procedures
complicated by vertebral artery injuries in terms of inci-
dence, intraoperative strategies for repair, and postopera-
tive outcome.

Methods

We present a retrospective review of six adult patients
in whom an anterior cervical spinal procedure was compli-
cated by iatrogenic vertebral artery injury (University of
Pittsburgh IRB #000565). An institution-wide electronic
medical record search through the operative reports of 10
spine surgeons (seven neurosurgeons, three orthopedic sur-
geons) over the past 7 years (1994–2001) was conducted.
All procedures were performed for herniated or degenerative
disc disease, or spondylosis; procedures for trauma, neopla-
sia, or infection were excluded from this study. Hospital and
clinical charts subsequently were reviewed. Demographic
data, intraoperative strategies for repair, and postoperative
outcome were recorded.

Results

Using an electronic search of medical records at our
institution over the past 7 years, six adult patients were
identified who suffered iatrogenic vertebral artery injury
during anterior cervical spine procedures for herniated or
degenerative disc disease or spondylosis. A total of 1,976
anterior cervical spine procedures were performed for these
indications during this time (incidence of 0.3%); procedures
for traumatic, neoplastic, and infectious processes were ex-
cluded from entry into this study. Of these six patients, one
single-level and one three-level anterior cervical discectomy
and fusion, and one reexploration and three primary cervical
corpectomies and fusions were performed. Median patient
age was 60 years; female to male ratio was 2:1. In five of
six cases presented, an operating microscope was used. In
all six patients with vertebral artery injury, the operation was
performed from the patient’s right side (Table 1).

In five cases, bright arterial bleeding was encountered:
two were repaired primarily; one was treated with arterial

ligation; one was tamponaded with thrombin-soaked
Gelfoam (Pfizer, New York, NY). In each of these cases,
no neurological sequelae were noted postoperatively. The
duration of postoperative follow-up was approximately 3
months. Only one postoperative cerebral angiogram was
performed; this demonstrated a mild defect in the arterial
wall consistent with the intraoperative packing of the verte-
bral artery. In the final case in which bright arterial bleeding
was encountered, hemodynamic instability from hypovo-
lemia resulted in intraoperative death.

In the sixth case of vertebral artery injury, no arterial or
excessive bleeding was encountered; however, thrombin-
soaked Gelfoam was placed laterally to tamponade epidural
oozing. Postoperatively, the patient awoke with a lateral
medullary infarct, and cerebral angiography demonstrated a
vertebral artery dissection with posterior inferior cerebellar
artery occlusion (Fig. 1). Anticoagulation with heparin was
started immediately after the diagnosis of vertebral artery
dissection was made.

Discussion

Vertebral artery injury is a serious complication of ante-
rior spinal surgery. The possibility of severe hypotension
and cardiac arrest is present. If control of blood loss is not
obtained carefully, the spinal cord and nerved roots may be
injured. Control of the hemorrhage may be adequate initially.
However, recurrent hemorrhage or the chronic problems of
arterial injury (eg, arteriovenous fistula, pseudoaneurysm,
arterial thrombosis, and cerebrovascular emboli), are real
possibilities[15,19,20,30].

The true incidence of iatrogenic injury to the vertebral
artery during anterior decompressive surgery in the subax-
ial spine is unknown. In a questionnaire survey of 82,114
patients, Flynn[31] did not mention iatrogenic vertebral
artery injury. Isolated reports include one by Cloward[17],
in which he described a case of Wallenberg’s syndrome,
resulting from thrombosis of the vertebral artery after the
use of a vertebral spreader. Additionally, Cloward reported
personal communications from three surgeons, each with a
case of vertebral artery injury that required only tamponade
[3]. Weinberg and Flom[30] reported injury to the vertebral
artery during cervical discectomy, resulting in an arteriove-
nous fistula. Cosgrove and The´ron [19] reported two cases
with “troublesome” and “difficult hemostasis,” in which de-
layed vertebral arteriovenous fistulae were treated endovas-
cularly. De los Reyes et al.[20] reported the direct repair
of a pseudoaneurysm that developed 3 days after a drill
injury to the vertebral artery during an anterior cervical verte-
brectomy. Schweighofer et al.[24] reported injury to
the vertebral artery during vertebrectomy and reduction of
a locked facet. In this case, the artery was ligated with
clips, and no neurologic injury was observed. Smith et al.
[15] reviewed a 5-year experience and reported an incidence
of vertebral artery laceration of 0.5% (10 of 1,195 opera-
tions); most of these occurred during vertebrectomy for
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