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Purpose: To evaluate patients who underwent surgical or endovascular treatment
after vascular injury related to posterior lumbar disc surgery.

Materials and Methods: We retrospectively reviewed seven cases of vascular inju-
ries (four lacerations, one arteriovenous fistula [AVF], and two pseudoaneurysms)
related to lumbar disc surgery by a posterior approach from January 1997 to
December 2016 at Chonnam National University Hospital. Information of patient
characteristics, diagnosis, treatment strategies, and outcomes were analyzed.
Results: Five out of seven cases were inhospital cases. In three laceration cases,
each patient instantly became hypotensive and a life-threatening arterial injury
was suspected. Therefore, the patient was immediately turned to the supine posi-
tion and surgical repair was performed. The patients with pseudoaneurysm and
AVF were treated by endovascular intervention. Remaining two were referred
cases under the impression of vascular injuries. One laceration case of them was in
preshock condition, and the left common iliac artery was surgically repaired. The
other referred patient showed pseudoaneurysm which was treated with stent graft
insertion. There was no surgery or endovascular intervention related death and
none of the patients suffered any sequela related to vascular injury.

Conclusion: Vascular injury associated with posterior lumbar disc surgery is not
common, but can be fatal. Early recognition, diagnosis, and prompt treatment are
essential to prevent fatal outcomes. Recently, endovascular intervention is increas-
ingly and preferably used because of its low morbidity and mortality. However
surgery is still the best option for the patients with unstable vital sign and endo-
vascular approach can be applied to stable patients.
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INTRODUCTION

common. Incidence of major vascular injury is rare (0.01%-

0.05%) [1,2] but mortality rate is as high as 10% to 65% [2,3].

Lumbar disc surgery through a minimally invasive or
open posterior approach is the most commonly performed
neurosurgical procedure related to the spine. Vascular com-
plications related to posterior lumbar disc surgery are not

Early recognition, diagnosis, and prompt treatment are
essential and can potentially prevent fatal outcomes of this
life-threatening condition. Treatment choice depends on
the type of injury, and it includes traditionally performed
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surgical repair by Linton and White [4] and endovascular
repair first reported by Zajko et al. [5].

In this study, we evaluated the patients who underwent
surgical or endovascular treatment after vascular injury re-
lated to posterior lumber disc surgery.

MATERIALS AND METHODS

From January 1997 to December 2016, seven patients
with abdominal vascular injury following posterior lumbar
disc operation were included in this study. We retrospec-
tively analyzed the clinical characteristics, treatment mo-
dalities, and outcomes of these patients. Treatment option
was chosen by the vascular surgeon according to the pa-
tient status. Abdominal computed tomography (CT) scan-
ning was used for follow-up.

RESULTS

Four patients were male and the median age at the time
of treatment was 56 years, with a range of 27 to 75 years.
Discectomy through a posterior approach was performed
for a herniated lumbar disc in all patients: between the
fourth and fifth Tumbar vertebrae in five patients and be-
tween the fifth lumbar and first sacral vertebrae in two
patients. A conventional discectomy was performed in four
patients and an endoscopic discectomy was performed in
the other three patients. Types of injury include four lac-
eration cases, two pseudoaneurysms and one arteriovenous
fistula (AVF). Sites of injury were the right common iliac ar-
tery (C1A) in three patients and the left CIA in four patients.
And solitary venous injury was not found in all cases except
AVF. Five cases were inhospital cases. In three laceration
cases, each patient instantly became hypotensive, and a
life-threatening arterial injury was suspected. Therefore,
the patient was immediately turned to the supine position

Fig. 1. (A) Sixty months after discectomy, angiography shows arteriovenous fistula between the right common iliac artery
(CIA) and vein. (B) Covered stent deployment was performed. (C) Completion angiography showed no fistula between the
right CIA and vein. (D) Two months after intervention, follow-up computed tomography shows no evidence of fistula.

Fig. 2. (A) Twenty three months after discectomy. Computed tomography (CT) angiogram shows thrombosed pseudoaneu-
rysm of left common iliac artery with total occlusion. (B) Covered stent deployment was performed. (C) Three days after
intervention, follow-up CT shows complete exclusion of pseudoaneurysm.
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and surgical repair was performed. AVF and pseudoaneu-
rysm cases were treated by endovascular repair (Fig. 1, 2).
Remaining two cases were referral cases under the impres-
sion of vascular injuries. One laceration case of them was
in preshock condition. Laceration of the left CIA was surgi-
cally repaired with graft interposition (Fig. 3). The other
case was a pseudoaneurysm case which was treated with
endovascular stent graft insertion (Fig. 4). For the patients
who underwent endovascular stent graft insertion or graft
interposition, we used prostaglandin E1 and unfraction-
ated heparin or low molecular weight heparin for 1-week
as post-procedural anti-thrombotic treatment. Also aspi-
rin and cilostazol were used as antiplatelet agent. Clinical
characteristics of seven patients are summarized in Table 1.
The time intervals between the discectomy and recognition
of the vascular injury were during the operation in three
cases, two weeks in two cases, 23 months in one case, and
60 months in one case. Median follow-up period was eight
years, with a range of six years to 20 years. There was no
surgery or endovascular intervention related death and
none of the patients suffered any sequela from vascular in-

jury.

DISCUSSION

Abdominal vascular injury following an operation for a
herniated lumbar disc is a major complication because of
the close anatomical relation between the lumbar vertebrae
and major vessels. Although Szolar et al. [6] reported an
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incidence of 0.05% (4/8,099) for vascular complications in
herniated lumbar disc operation, iatrogenic vascular inju-
ries might be underestimated since pseudoaneurysm and
AVF can be clinically silent as shown fiveyear late detection
case in our series. Seventy-five percent of vascular injuries
resulted from surgery for herniated lumbar disc at the level
of the fourth to fifth lumbar vertebral interspace. In addi-
tion to the anatomical relation between the large vessels
and lumbar vertebrae, discectomy between the fourth and
fifth lumbar vertebrae is the most commonly performed
procedure for this disorder and the vessels at this level are
particularly vulnerable to injury because of their relative
immobility and proximity to the vertebrae when the patient
is in the prone position. Distance between the fourth and
fifth Tumbar intervertebral space and common iliac vessel
was less than 5 mm in 66% of female. Such proximity of
fifth lumbar and first sacral intervertebral space and the
vessel was observed in 23% of female and 19% of male [7,8].

During an operation for a herniated lumbar disc, lacera-
tion can be formed when the anterior spinal ligament is
penetrated and the adjacent artery and vein are perforated
as surgical instruments enter the disc space. The first sign
of vascular injury is hemorrhage. However, hemorrhage may
first be tamponed in the retroperitoneal space and the AVF
and/or pseudoaneurysm may form later. Papadoulas et al. [2]
reported incidence of vascular injury complicating lumbar
disc surgery is 66%, 33%, and 3% for AVF, laceration, and
pseudoaneurysm, respectively. According to van Zitteren
et al. [9], lacerations were the most commonly reported

Fig. 3. (A) After discectomy,
computed tomography (CT)
shows hematoma in retro-
peritoneum (white arrow) and
extravasation with a leakage
of dye at the left common iliac
artery (CIA) (black arrow). (B)
After exploration and primary
repair of the left CIA, CT shows
no evidence of extravasation
and aneurysm. (C) Fifteen years
after surgery, follow-up vascular
lab finding shows no evidence
of abnormal finding. (D) Also CT
angiography shows no evidence
of abnormal finding. PT, poste-
rior tibial; DP, dorsalis pedis.
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Fig. 4. (A) Two weeks after dis-
cectomy, angiography shows
pseudoaneurysm of the right
common iliac artery (CIA) (ar-
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row). (B) Covered stent deploy-
ment was performed. (C) One
week after intervention, com-
= | puted tomography angiogram
shows successful exclusion of
. “ | pseudoaneurysm of right CIA.
@W%L;h;&-é,ﬁ (D) 10 days after intervention,
" sm—we—== | follow-up vascular lab shows
’ no abnormal finding. PT, poste-
rior tibial; DP, dorsalis pedis.

Table 1. Clinical characteristics of seven consecutive patients

Patient Sex/age (y) Laminectomy (level) Interval Pathology Site Treatment
1 M/67 Conventional (L4-5) During the operation Laceration Left CIA Surgical repair
2 M/40 Conventional (L4-5) During the operation Laceration Right CIA Surgical repair
3 F/56 Endoscopic (L5-S1) During the operation Laceration Left CIA Surgical repair
4 F/75 Endoscopic (L4-5) 60 mo AVF Right CIA Covered stent
5 F/70 Endoscopic (L4-5) 23 mo Pseudoaneurysm Left CIA Covered stent
6 M/34 Conventional (L5-S1) Day of the operation Laceration Left CIA Surgical repair
7 M/27 Conventional (L4-5) 2 wk Pseudoaneurysm Right CIA Covered stent

M, male; F, female; L, lumbar; S, sacral; AVF, arteriovenous fistula; CIA, common iliac artery.

type of injury because they were present in more than half
of the cases, followed by arteriovenous, pseudoaneurysm,
and combinations of arteriovenous and pseudoaneurysm. A
total of 86 vessels were affected in 58 patients, wherein the
CIA was the most frequently injured vessel (51.2%) followed
by the common iliac vein (23.3%), the inferior vena cava
(9.3%), and the abdominal aorta (4.7%). Symptoms and
findings most commonly related to lacerations included
hypotension (84.4%), tachycardia (34.4%), active bleed-
ing (43.8%), decrease in hemoglobin level (25.0%), a tense
abdomen (18.8%), an abdominal mass (6.3%), or abdomi-

https://doi.org/10.5758/vsi.2017.33.4.160

nal pain (15.6%), whereas AVF and pseudoaneurysm were
mostly accompanied by audible bruits (40.7%), abdominal
pain (33.3%), an abdominal mass (14.8%), or signs of heart
failure (14.8%) [9].

1f bleeding occurs and vascular injury is suspected, blood
and fluid replacement should be initiated without waiting
for development of symptoms of hypovolemic shock, such
as hypotension or tachycardia. The operation wound should
be immediately closed and followed by an urgent abdomi-
nal exploration. In our cases, pulsatile hemorrhage was the
first finding. After termination of the operation and closure
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of the surgical wound, signs of hypovolemia appeared dur-
ing the fluid replacement, and urgent abdominal explora-
tion was performed. Therefore, operator should be aware
that retroperitoneal or peritoneal bleeding may not be vis-
ible from the disc space and may not give a clear warning.
In the suspected bleeding patient, intraoperative angiogra-
phy should be considered.

Many risk factors have been defined in the vascular inju-
ry that may develop during surgery for lumbar disc disease;
however, no single dominant factor has been noted. The
defects in the anterior longitudinal ligament increase the
risk of abdominal vascular injury in delayed intra-abdominal
surgery, abdominal radiotherapy, peridiscal fibrosis, recur-
rent disc surgery and ventral disc herniation [10].

Diagnosis of vascular injury was based on clinical symp-
toms and confirmed through radiologic imaging for all
types of injuries or through direct surgical intervention
in lacerations. All lacerations were recognized within 24
hours after surgery and were repaired in acute settings,
whereas most AVF and pseudoaneurysm were recognized
beyond the 24-hour post-operative period (ranging from
one day to several years) and were mostly repaired in elec-
tive settings [9]. Diagnosis of an AVF or pseudoaneurysm
is suspected when early signs of retroperitoneal hemor-
rhage appear but may often be delayed for weeks or years.
Formation of a pseudoaneurysm or an AVF may be gradual
and initially produce only a few subtle symptoms [11]. The
diagnosis of traumatic iliac AVF is dependent on recogni-
tion of its clinical features. The clinical features, such as
a large, pulsating abdominal mass and a machinery-like
abdominal bruit have been well described by many authors.
However, classic features of this pathology may be absent
in up to one half of the patients. Absence of characteristic
findings, together with the rarity of such lesions and re-
sultant lack of awareness may lead to delay in diagnosis.
In patients with iatrogenic AVF, history of the intraopera-
tive massive bleeding episode is one of the most important
clues to its diagnosis [12]. Noninvasive diagnostic studies,
including color Doppler ultrasound, dynamic CT scanning,
or magnetic resonance imaging, can confirm the diagno-
sis. Angiography is indicated when the clinical findings are
unclear or endovascular stent placement is considered an
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