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Extreme lateral, Lateral

Oblique, Anterior To Psoas

Anterior

Mobbs RJ, et al. et al. Lumbar interbody fusion: techniques, indications and comparison of interbody fusion options including PLIF, TLIF, MI-TLIF, OLIF/ATP, 
LLIF and ALIF. J Spine Surg, Dec 2015.

2

Tips for Safe and Effective 
Anterior Spine Exposure

Prevention of Vascular Injury
Case planning
Operative set-up
Intraoperative techniques

Management of Vascular Injury
Hemostatic agents
Vascular repair
Vascular ligation
Endovascular intervention

Arterial injury 0-5%Venous injury 0-18%
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Review of 76 publications (n=11,410 patients) 
undergoing anterior spine exposure
Mean complication rate 14% (range 7-33%)

Intra-operative 9.1% (range 5-30%)
Post-operative 5.2% (range 2-8%)

Venous injury 3.2%
Mostly hemorrhagic

Arterial injury <0.3%
Mostly thrombotic

Bateman, et al. Anterior lumbar spine surgery: A systematic review and meta-analysis of associated complications. The Spine Journal 15 (2015) 1118–1132.
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Hamdan, et al. vascular injury during anterior exposure of the spine. J Vasc surg, 2008; 48:650–54
Ho VT, et al. Increased vertebral exposure in anterior lumbar interbody fusion associated with venous injury and deep venous thrombosis. J Vasc Surg VL. 
2021 Mar;9(2):423-427.

Incidence and Predictors 
of Vascular Injury

N= 482 
Vascular injury 11%
L4-5 level exposure 
associated with 
increased risk (OR 
2.73, 13.8% vs 5.6%)

N= 201
Venous injury 6.5%
2 or more levels 
exposed associated 
with increased risk 
(P=.0251)
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Case Planning

Medical/Surgical history
Arterial/venous disease
Hernias, Stomas
Prior surgery

Radiologic film review
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Essential Tools

Right angle 
clip-applier

Gemini/Right 
angle clamp Knot pusher

Renal vein 
retractor

Bipolar 
electrocautery 
forceps

Peanuts

Sponge 
forceps
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Operative Set-Up

Palpate/doppler pedal arteries
Bilateral lower extremity sequential 
compression devices
Left great toe pulse oximetry probe
Urinary catheter
Warming blanket
Prep groins into field
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Intraoperative Techniques

L1-2: Usually OLIF
L2-3: Ligate L2, L3 
lumbar vessels
L3-4: Ligate L3, L4 
lumbar vessels
L4-5: Ligate L4 lumbar 
vessels and ascending 
iliolumbar vein
L5-S1: Ligate middle 
sacral vessels

L4-L5 ALIF

L CIV L CIA

Ligated 
iliolumbar 
vein

L5-S1 ALIF

Hamdan, et al. vascular injury during anterior exposure of the spine. J Vasc surg, 2008; 48:650–54.

Ligate middle 
sacral artery/vein
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Intraoperative Techniques

Hand-held retraction
Intermittent release of 
retraction, especially if 
pulse oximetry probe 
alarms
Minimize fixed 
retraction
Expose each level 
sequentially
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Radiologic Film Review

Vascular
Atherosclerosis
Arterial stents/stent 
grafts
Aneurysms
Venous stents
IVC filter
Aberrant anatomy
Branch vessel location Consider alternate approach 

if risk of vascular mobilization 
for ALIF too high
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Aorta

Aorta

IVC

IVC

65 y.o. man with prior L3-4 posterior fusion, planned L2-L5 
ALIF

Radiologic Film Review
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Left-sided inferior vena cava

Right retroperitoneal approach for L2-5 ALIF 
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Radiologic Film Review

Spine
Hardware
Fractures
Tumor
Osteophytes
Inflammatory changes

L5 Pars defects, 
spondylolisthesis

Plan: L5-S1 ALIF
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Osteophyte

L5 osteophyte

Plan: L2-L5 ALIF
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Spine Hardware

Prior L4-S1 posterior fusion, 
L4-5 and L5-S1 TLIF implants

Plan: L4-S1 ALIF

Removal and replacement of 
L4-5 and L5-S1 TLIF implants
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Radiologic Film Review

Other
Hernias
Ostomies
Ureteral abnormalities

Duplicated renal collecting 
system with hydronephrosis and 
dilated upper pole left ureter
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Ventral Hernia

75 y.o. woman with kyphoscoliosis

Hysterectomy, Bladder sling, 
Cholecystectomy, Ex-lap for SBO, 
Cecectomy, Ventral hernia repair with 
biologic mesh

T1-sacral posterior fixation with 
fractured sacral screws

Plan: L5-S1 ALIF
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Managing Venous Injury

Compress proximally and 
distally with sponge sticks
Trendelenberg position
Small injury

Hemostatic agents
Clips
Primary suture repair

Large injury
Endovascular repair
Vein ligation

IVC-L CIV 26 x 
26 mm thoracic 
stent graft

IVC-R CIV 16 x 
27 mm iliac limb 
stent graft

Bonasso PC, et al. Primary Endovascular Repair of Ilio-Caval Injury 
Encountered during Anterior Exposure Spine Surgery: Evolution of the 
Paradigm. Ann Vasc Surg May 2017.
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Take Home Points

ALIF can be performed safely and effectively
Be prepared for challenging anatomy
Avoid injuries by routine branch ligation, 
knowing when to stop before injury occurs
Modify the plan for instrumentation when 
needed to avoid vascular injuries
Apply routine vascular injury protocols when 
necessary
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