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Vascular complications in anterior thoracolumbar spinal
reconstruction
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Object. Anterior approaches in thoracic and lumbar spinal surgery have potentially serious vascular injury—related
complications. In this study the authors evaluate the incidence of vascular complications in anterior approaches to the
thoracic and lumbar spine in cases requiring reconstructive surgery.

Methods. The authors retrospectively reviewed the medical records of 207 patients who underwent anterior thoracic
and lumbar spinal reconstructive surgery during the period from 1992 through 1999 to determine the incidence, caus-
es, and management of vascular complications.

Overall, the incidence of vascular complications following reconstructive spinal surgery was 5.8% (12 patients) and
the mortality rate was 1% (two patient deaths). In seven patients (3.4%), direct vascular injuries developed as a result
of surgical techniques or error; one patient died as a result. Five patients (2.4%) developed deep venous thromboses
and one patient in this subgroup died of pulmonary embolism.

Conclusions. Vascular injury to the great vessels is a known and potentially serious complication associated with
anterior spinal reconstructive procedures. The authors found, however, that the incidence is relatively low in cases in
which venous injuries occurred acutely and arterial injuries presented in a delayed fashion.
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procedures in the treatment of a wide variety of de- between 1992 and 1999 at University of California at Los
generative, neoplastic, traumatic, and infectious Angeles Medical Center and affiliated hospitals was con-
processes involving the vertebral column has dramatical-ducted to evaluate the incidence, causes, and management
ly increased in recent yedfs'>1516Because these proce- of vascular injuries and complications. There were 95 men
dures require mobilization and retraction of major vas- and 112 women whose mean age was 36.7.8 years
cular structures, certain patients are at higher risk of(standard deviation).
developing vascular complicatiof&}13.15.16 The indications for surgery are detailed in Table 1. In
It is well known that anterior approaches to the spine arefive patients (2.4%) anterior spinal procedures had been
associated with a significant risk of vascular injury; how- previously performed. Traumatic injury, neoplasms, and
ever, little is known of the incidence and management ofdegenerative disorders were the most common indications
vascular complications associated with anterior approache$or surgery (162 cases [78.3%]). Overall, the majority of
to the thoracic and lumbar spine. Intraoperative vascularpatients underwent one-level reconstruction (Table 2).
complications associated with these procedures are readil)éJ )
apparent at surgery, whereas delayed vascular complicargical Approaches
tions are typically more insidious. o Transsternal (T1-4), posterior thoracotomy (T4-12),
In this study our objective was to evaluate the incidencethoracoabdominal (T12-L1) and anterior retroperitoneal
and management strategies of vascular complications in g 2-5) approaches to the spine were all performed in the
large series of patients who underwent anterior thoracicstandard fashion by experienced spine and vascular sur-
and lumbar reconstructive spinal surgery. geons (Table 3).

T HE number of anterior thoracic and lumbar spinal anterior thoracic and lumbar spinal reconstructive surgery

Clinical Material and Methods Results
Vascular complications developed in 12 patients (5.8%)
) i ) following spinal reconstructive surgery, and two patients
A retrospective review of 207 patients who underwent (19%) died. Direct vascular injuries occurred in seven pa-
I tients (3.4%) and one patient died ($kbestrative Case).
Abbreviations used in this paper: CT = computerized tomogra- ~ Of five patients (2.4%) in whom DVT developed, one
phy; DVT = deep vein thrombosis. patient died of a massive pulmonary embolus.

Patient Population
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TABLE 1

Indications for anterior thoracolumbar
spinal reconstruction in 207 patients

Indication No. of Patients (%)

trauma 64 (30.9)
neoplasm 56 (27.1)
degenerative disorders 42 (20.3)
infection 26 (12.6)
reop for failed posterior fusion 16 (7.7)
posttraumatic syringomyelia 3(1.5)
total 207

R. J. Oskouian and J. P. Johnson

TABLE 2
Number of spinal levels reconstructed in 207 patients

No. of Levels No. of Patients (%)

1
2
3

143 (69.1)
61 (29.5)
3(1.5)

Operation. A left posterior thoracotomy and T6—7 cor-
pectomy, tumor resection, and spinal cord decompression
were performed. Vertebral body reconstruction was suc-
cessfully performed by placing a titanium mesh cage

The incidence of direct vascular injuries associated withfilled with autologous iliac crest bone graft and a T5-8
surgical techniques and error was 3.4% (seven patientsS)anterolateral plate system (Fig. 2).

Five of these cases were acute venous injuries, and two

were arterial in origin and developed in a delayed fashion.

Of the five cases of acute intraoperative vessel injuries
the common iliac vein was injured in three cases and th
inferior vena cava in two cases. In three cases the injur
was associated with mobilization of a densely scarred
retroperitoneum which was caused by a previous L4-5
anterior spinal surgery. In the other two cases, in which
L3—4 reconstruction was performed, tuberculous and bac
terial osteomyelitis, respectively, were present. Overall
because there were 26 patients who underwent anteri
spinal surgery for vertebral osteomyelitis or disc infec
tions, the vascular injuries that occurred in the latter two
cases represent an incidence of 7.7% (Table 4). All pa
tients with acute venous injuries underwent primary re-
pair, and there were no postoperative complications suc

insufficiency.

In this series there were no cases of acute arterial in
juries to the aorta or aortoiliac arterial system. There were
however, two cases (1%) in which delayed vascular com
plications, which were arterial in origin, developed. Both
of these patients initially underwent transthoracic surgery
for symptomatic vertebral fractures (one pathological and
one traumatic injury). One patient underwent successful
reoperation in which ligation of an avulsed intercostal ar-
tery was performed 2 days following the initial operation.
The other patient suffered a fatal hemorrhage resulting
from an aortic dissection and rupture following the initial
surgery before reoperation could be undertaken I{see
lustrative Case).

Illustrative Case
Casel

History. This 68-year-old man presented with sympto-

1

as venous thrombosis, embolization, phlebitis, or venous;

Postoperative Course. The postoperative course was pro-

longed because of the patient’s poor pulmonary function

‘and because the process of weaning him from the ventila-

ﬁm

or was slow, requiring reintubation and subsequent place-
ent of a tracheostomy. He made slow progress until
postoperative Day 11, when he complained of severe mid-
thoracic back pain, and 300 ml of bright red blood was

drained from the chest tube. A chest CT study revealed a

‘hemothorax and a dissecting aneurysm of the descending
' thoracic aorta (Fig. 3). Shortly thereafter, he suffered a
OMmassive hemorrhage before surgical reexploration could

be performed. Postmortem examination revealed a severe-
ly calcified aortic wall in which a transmural rupture of a
dissecting aortic aneurysm had occurred at the site where
he aorta was retracted for spinal reconstruction. The aor-
ic rupture appeared to be related to surgical retraction of
he calcified vessel wall and was not related to direct com-
pression or injury from the spinal instrumentation as the

dissection was superior and anterolateral to where the

'spinal hardware had been placed.

Discussion
Background and Summary of Findings

The literature in which vascular complications associat-
ed with spinal surgery is described is largely limited to
acute injuries associated with a posterior approach lumbar
laminectomy and disc excisiéri. Vascular injuries in
cases of lumbar discectomy are actually quite rare, and
most occur when an instrument penetrates the anterior
annulus and injures the common iliac vessels at the L4-5
level. In a large series of 6000 patients who underwent
lumbar discectomy, DeSaussureported only one vascu-
lar injury, for an incidence of 0.017%. Harbistdound
that the mortality rate in cases of these vascular complica-

matic back pain and progressive paraparesis secondary tHons exceeded 50%; however, if they were treated with

a T6—7 solitary plasmacytoma that caused a pathologica
fracture (Fig. 1). Initially he underwent radiotherapy, but

because progressive kyphosis and paraparesis develope
surgical reconstruction was required. His medical history

TABLE 3
Surgical approaches in 207 patients

was significant for severe chronic obstructive pulmonary
disease and recurrent asthmatic bronchitis treated with

Surgical Approach No. of Patients

long-term steroid therapy. Other risk factors included se-
vere peripheral vascular disease, a smoking history of 4(
packs of cigarettes per year, and a right middle cerebra
artery aneurysm that was surgically clipped 10 years prior

transsternal (T1-4) 5
posterior thoracotomy (T4-12) 103
thoracoabdominal (T12-L1) 58
retroperitoneal (L2-5) 41
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Fic. 1. Sagittal T'weighted magnetic resonance image of the
thoracic spine revealing a solitary tumor mass at the level of T6-7.
An isointense mass with moderate contrast enhancement and !
homogeneous hypointense mass are shown. Fic. 2. Postoperative x-ray film demonstrating a titanium mesh

cage filled with autologous iliac bone graft and T5-8 anterolateral
plate system.

at risk for acute injuries, and arterial injuries would be less . . ) )
likely. Because the vena cava is actually located morei€d, subtle, and difficult to diagnose. Patients with venous
anteriorly than the aorta and does not become ectatic witffomplications can present with cough, shortness of breath,
age, a right-sided exposure may be the preferred approaclyspnea, hemoptysis from a pulmonary embolism, or leg
in elderly patients. In our illustrative case it was believed SWelling secondary to a DVT. These are appropriately
that a left-sided thoracotomy would ensure a more direct€valuated by obtaining lower-extremity Doppler studies,
approach to the lesion. Given the patient’s outcome, weventilation perfusion scans, and pulmonary angiograms
strongly believe that the left-sided approach and the ante@nd should be managed by anticoagulation therapy or
rior positioning of the spinal instrumentation predisposed Placement of a vena cava filter if the patient cannot under-
this patient to developing a dissecting aneurysm despited© anticoagulation therapy. .
the fact that it was not directly caused by the prominent in- _Arterial complications are more likely to cause hemo-
strumentation (Figs. 2 and 3). dynamic instability, which is evidenced initially by tachy-
Division of intercostal vessels in anterior spinal proce- cardia and subsequently by hypotension. The sudden on-
dures places each intercostal vessel, as well as the adjaceffet Of pain or hemodynamic instability should prompt an
levels, at risk for rupture or avulsion, particularly in cases €valuation, which should include assessment of vital signs
of arteriosclerotic vessels. Because intercostal arteries ar@"d hematocrit levels, an electrocardiogram, and whole-
direct, high-pressure conduits off the aorta, they may beP0dy CT scan obtained through the surgically treated re-
more prone to delayed complications related to a partial9ion to evaluate for the most immediate life-threatening
avulsion injury. The thoracic aorta may be at the highestcaUses. . . .
risk for this type of injury because it is relatively immo- _ Although the presence of an arteriovenous fistula in
bile as a result of multiple small segmental vessels. Con-SUch cases has not been reported in recent years, it was
versely, the lumbar aorta and aortoiliac vessels may be agescr!bed asa delﬁayed complication assomalted with lum-
lower risk because of their greater mobility. In one of our 2 d's.ceth]Zth Ttes_e '”Ju.”els are extremely rare anld
patients an avulsion of an intercostal artery developed as ;%an agse aner ﬂn enor S%'f?a surger)?,_ causm? comp er):
result of an intraoperative surgical error and was most. cnodynamic changes with NONSPEcilic Ssymptoms suc

likely not recognized at that time, or it developed postop- 25 d€€p Vein phiebitis, abdominal discomfort, and ulti-

eratively secondary to retraction-induced injuries mately may cause severe hemodynamic alterations sec-
: ondary to congestive heart failure.

Management of Vascular Complications Prevention and Alternative Surgical Procedures

Clinical symptoms of a delayed vascular injury are var-  Preoperative studies in which CT scans and magnetic
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Vascular complications and spinal reconstruction

ous anterior spinal surgery or those with osteomyelitis.
Arterial injuries are even more infrequent; however, they
are most likely to occur in elderly patients with underly-
ing vascular disease.

In summary, we have found that if one does not pay
meticulous attention to the surgical techniques involved
(that is, side of surgery, site of reconstruction, retraction
of vascular structures, and placement of hardware), such
inattentiveness will increase the potential risk of causing
major vascular complications. Careful planning regarding
surgical techniques and early recognition with rapid treat-
ment of all complications regardless of the cause can

Fic. 3. Chest CT scan revealing a hemothorax and dissection of

the descending aorta with the true lumen measuring 3 cm in diam- -

eter. The crescentric false lum@nrow) measures 1 cm in thick-
ness posterolaterally.

resonance images are acquired can reveal the relative®

position of the aorta to the vertebral column and may as-
sist the spine surgeon in determining the degree of vessel

retraction required during the procedure. Thus, a tortuous 7.

aorta may require that a different surgical approach be per-

formed to prevent unnecessary retraction in those patientss.

in whom risk factors for systemic vascular disease are sig-
nificant. Consideration of an alternative surgical approach
with a posterolateral extracavitary or costotransversecto-
my procedure would also avoid direct mobilization of ma-
jor vascular structures.

Although there are anecdotal reports of spinal instru-
mentation and prominent hardware potentially causing

vascular injury as a result of erosion into a vessel wall,11.

none has been cited in the literature. Nonetheless, poten-
tial complications associated with placement of anterior

spinal hardware should be considered when evaluating d2-

patient who presents with clinical symptoms of vascular
injury.

Because elderly patients have the most significant ris
factors for systemic vascular disease, the surgeon should
be aware of the possibility of vascular injuries and con-

sider different surgical approaches in which mobilization 14,

and retraction of major vasculature are minimized as was
illustrated in our case.

Conclusions

Vascular complications can and do arise in patients
undergoing anterior spinal reconstruction procedures in
which mobilization and retraction of major vascular struc-
tures are often required. Although such complications are
uncommon, our experience suggests that acute or delayed
vascular complications can arise when performing these
approaches. The risk of venous injury is small and is as-

2.

k13.

15.

16.

reduce potential morbidity and mortality.
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