
5/18/2018

1

Is Post Expandable Technology Worth It When 
You Can Just Do An MIS ALIF? 

PRO
Joseph M. Zavatsky, M.D. 

Spine & Scoliosis Specialists, Tampa, FL

Disclosures

 Consultant - DePuy Synthes Spine, Zimmer Biomet, 
Amendia, Stryker 

 Stock - Vivex

 Royalties - Zimmer Biomet

 Retrospective database review.

 Dural tear were significantly decreased in the ALIF patients. 

 At both 30 and 90 days post-op odds of ileus, wound infection, and lower extremity deep venous thrombosis were 
significantly INCREASED in the ALIF. 

 Odds of 30-day readmission were 4 X higher in ALIF patients. 

 30 and 90-day total costs of care in ALIF patients were significantly INCREASED COST by approximately $4800 and $5800 
respectively, as compared with patients undergoing TLIF/PLIF.

 Readmissions and costs of post-op care were significantly increased in ALIF procedures. 

 Best long-term outcomes and may not be cost-effective compared with a TLIF/PLIF. 

 In light of our data, it is important to assess the risks and benefits of the varying approaches, and the necessity to access the 
anterior column, when deciding on surgical technique to treat lumbar degenerative pathology.
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 Thirty studies met the inclusion criteria for meta-analysis. The ALIF procedure has been studied most intensively, followed by PLIF, 
TLIF and LLIF respectively.

 All 4 approaches had similar fusion rates (p = 0.320 & 0.703). 

 ALIF has superior radiological outcome, achieving better postoperative disc height (p = 0.002 & 0.005) and postoperative 
segmental lordosis (p = 0.013 & 0.000).

 ALIF achieved statistically significantly better results than both TLIF and LLIF in post-op disc height (WMD = 2.33mm (0.82–3.83, 
p = 0.002), 0.94mm (0.29–1.59, p = 0.005) respectively), post-op segmental lordosis (WMD = 3.90º (0.82–6.97, p = 0.013), 9.90º
(7.80–12.00, p = 0.000) respectively). 

 However, there was no statistically significant difference in post-op whole lumbar lordosis between ALIF and TLIF (WMD = 
0.07 ( 8.54 to 8.40, p = 0.987)).

 TLIF had better ODI scores (p = 0.025 & 0.000), while PLIF had the greatest blood loss (p = 0.032 & 0.006).

 Complication rates were similar between approaches but profiles different.

 Other comparisons were either inconclusive or lacked data. There was marked less studies comparing against LLIF.

 ALIF had higher cage migration rates compared to PLIF (RR = 0.12 (0.01–1.26, p = 0.077), n = 2) and TLIF (RR = 0.17 (0.03–
0.89, p = 0.035), n = 2). 

 Cage migration rates were comparable between PLIF and TLIF (RR = 0.42 (0.08–2.28, p = 0.318), n = 2).

 There was insufficient data to compare with LLIF.

 Fusion rates (88.6% vs. 91.9%, P=0.23) and clinical outcomes were comparable between ALIF and TLIF. 

 ALIF was associated with restoration of disk height [Weighted Mean Difference (WMD), 2.71 mm, P=0.01], segmental 
lordosis (WMD, 2.35, P=0.03), and whole lumbar lordosis (WMD, 6.33, P=0.03). 

 ALIF was also associated with 
 Longer hospitalization (WMD, 1.8 days, P=0.01) 
 Higher blood vessel injury (2.6% vs. 0%, P=0.04). 
 Lower dural injury (0.4% vs. 3.8%, P=0.05)

 ALIF and TLIF appear to have similar success and clinical outcomes.

 Different complication profile 
 Major vessels
 Bowel
 Retrograde ejaculation
 DVT / PE

 ALIF may be associated with superior restoration of disk height and lordosis, but requires further validation in future studies.

 MEDLINE review found 9 studies were determined to be appropriate for the systematic review, and all studies were retrospective
comparative studies.

 Blood loss, operative time, and costs ($15K) in ALIF were greater than in TLIF.

 No significant difference in the clinical outcomes, complications, or fusion rates between ALIF and TLIF. 

 Some complications are specific to ALIF:
 Incisional hernia
 Retrograde ejaculation 
 Vascular injury
 DVT & PE
 Interestingly, no difference in CSF leak between ALIF and TLIF

 The restoration of disc height, segmental lordosis, and whole lumbar lordosis in ALIF was superior to TLIF.
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 Brau et al. reported a vascular injury rate of 1.9% in 1,315 consecutive cases, with 76% of the injuries being venous.

 Quraishi et al. reported a 4.6% incidence of vascular injury in 304 patients that required a vascular surgeon to assist with repair.

 Hamdan et al. reported a 1.9% incidence of major vascular injury in 480 patients that required major repair efforts.

 Overall risk of vascular injury appears to approximate 3-4% across large case series.

 Reports in the surgical literature consistently indicate that the risk of retrograde ejaculation is approximately 2% with a
retroperitoneal exposure and 10-fold higher with transperitoneal approaches.

 Sasso et al.. documented a 1.7% incidence of retrograde ejaculation in 116 ALIF patients undergoing a retroperitoneal
exposure and a 13.3% incidence in 30 patients undergoing a laparoscopic approach.

 Escobar et al. found a 2% incidence in open retroperitoneal vs. 25% incidence in MIS laproscopic transperitoneal ALIF of
retrograde ejaculation in a cohort of patients.

 Gentle dissection and en-bloc reflection of the peritoneum during exposure of the ventral spine may reduce the risk of injury to the
plexus, but such injury can often be often unavoidable and should be thoroughly discussed with male patients during the
informed consent process prior to surgery.

ALIF

 Retroperitoneal approach to the spine was used in 57 of the 60 patients. 
 One interspace was exposed in 28 patients (46.6%), two in 28 (46.6%), and three in four (6.6%). 
 Discectomy and interbody fusion in which the as performed in 56 patients and corpectomy with instrumentation in 4.

 24 general surgery–related complications occurred in 23 patients (38.3%)
 Sympathetic dysfunction in 6 patients
 vascular injury in 4
 somatic neural injury in 3
 sexual dysfunction in 3
 prolonged ileus in 3
 wound incompetence in 2
 deep venous thrombosis in 1
 Acute pancreatitis in 1
 Bowel injury in 1

 There were no deaths. 

 The incidence of complications was not associated with underlying diagnosis (p 0.1), age (p 0.5), previous abdominal or spinal 
surgery (p 0.1), or the number of levels exposed (p 0.1).

 Although many of these complications have been recognized in the literature.

 The significance of sympathetic dysfunction appears to have been underestimated. 

 The high incidence of complications in this series likely reflects the strict criteria.

 In the ALIF group, the lateral ALIF (preserved ALL) and subsequent anterior ALIF (resected ALL) reduced segmental motion 
significantly (P=0.03) under all loading conditions. 

 Removing the ALL increased ROM by 59% and 142% in axial rotation and flexion extension, respectively (P=0.03). 

 The anterior ALIF approach was able to achieve similar biomechanical stability of the lateral approach in lateral bending and
flexion extension (P>0.05) under all loading conditions. 

 The TLIF procedure significantly reduced the range of motion compared with the intact state (P=0.03). 

 No statistical difference was detected between the TLIF group and the ALIF group (P>0.05).
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 Compared primary stability of the two accesses for two different cage types with none, unilateral and bilateral supplemental 
posterior instrumentation.

 6 mono-segmental lumbar functional spinal units (FSUs) were included in each of the two groups, and subjected to a flexibility test. 

 Newly designed cage was compared to a standard cage in the following states: (a) native, (b) stand-alone cage, (c) bilateral 
internal fixator, (d) unilateral internal fixator, (e) unilateral facetectomy + bilateral internal fixator, (f) unilateral facetectomy + 
unilateral internal fixator and (g) unilateral facetectomy with stand-alone cage. 

 Range of motion was normalized to the native state and the effects of the facetectomy, cage type, and supplemental 
instrumentation was compared.

 Within the subject comparison showed a significantly higher flexibility for the unilateral facetectomy in all motion directions (p <
0.001).

 Significant effect of cage type on flexibility in flexion/extension (p = 0.002) and lateral bending (p = 0.028) but not in axial
rotation (p = 0.322).

 The type of supplemental posterior fixation had a significant effect on the flexibility in all motion directions (stand-alone
> unilateral fixator > bilateral fixator).

 Cage design and approach type are affecting the primary stability of lumbar interbody fusion procedures, while the type of posterior
instrumentation is the most influencing factor.

 Twelve cadaveric spine specimens (L1-L5) were tested intact and after implantation of both the control and experimental devices 
in two (L2-L3 and L3-L4) segments.

 Effect of supplemental pedicle screw-rod stabilization was also assessed. Moments were applied to the specimens in flexion-
extension (FE), lateral bending (LB), and axial rotation (AR). The effect of physiologic preload on construct stability was evaluated 
in FE. Segmental motions were measured using an optoelectronic motion measurement system.

 The deployable expendable TLIF cage and control devices significantly reduced FE motion with and without compressive preload 
when compared to the intact condition (p<0.05). 

 Segmental motions in LB and AR were also significantly reduced with both devices (p<0.05). 

 Under no preload, the deployable expendable TLIF cage construct resulted in significantly smaller flexion / extension 
motion compared to the control cage construct (p<0.01). 

 Under all other testing modes (FE under 400N preload, LB, and AR) the post-op motions of the two constructs did not differ 
statistically (p>0.05). 

 Adding bilateral pedicle screws resulted in further reduction of ROM for all loading modes compared to intact condition, 
with no statistical difference between the two constructs (p>0.05).

 6 cadaveric L1-sacrum segments were tested intact with pure moments of ±7.5 N m in flexion-extension, lateral bending, and
axial rotation. Specimens received at L4-5 either a medial-lateral expandable TLIF cage (MLX-TLIF) or a conventional polyether
ether ketone (PEEK) banana-shaped TLIF cage (Conv-TLIF) first.

 Unilateral and bilateral pedicle screw (PS) fixation tested with the alternate cage and fixation.

 Compared with published data for a PEEK ALIF cage & anterior plate & PEEK ALIF cage with B/L PS fixation.

 Most rigid construct was ALIF with bilateral PS fixation in flexion-extension and axial rotation.

 MLX with bilateral PS was most rigid in lateral bending.

 Conv-TLIF with unilateral PS was the least rigid construct.

 MLX-TLIF with unilateral PS provided similar range of motion to Conv-TLIF with bilateral PS in flexion-extension and
lateral bending, and ALIF with anterior plate in lateral bending.

 Conclusion. The MLX-TLIF cage with unilateral PS fixation provided comparable stability to conventional TLIF with 
bilateral PS fixation and ALIF with anterior plate treatments. 
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 Retrospective review of 39 patients who underwent single-level MIS-TLIF, and 5 who underwent 2-level MIS TLIF. 

 Spondylolisthesis was corrected by mean 4.3 mm (preoperative = 6.69 mm, postoperative = 2.39 mm, p < 0.001). 

 Segmental angle was improved by 4.94° (preoperative = 5.63°, postoperative = 10.58°, p < 0.001).

 Segmental height increased by 3.1mm (preoperative = 5.09 mm, postoperative = 8.19 mm, p < 0.001). 

 90 days post-op a smaller post-op SVA was associated with larger changes in back pain at 90 days (r = -0.558, p = 0.013).

 Larger decrease in spondylolisthesis → greater improvements in ODI and back pain scores (r = -0.425, p = 0.043, and r = -0.43, p
= 0.031, respectively)

 Overall 96% fusion rate. 

 Overall subsidence rate of 6% (3 of 49) visible on postoperative CT.

 This expandable, articulating, lordotic interbody cage for MIS-TLIF provides a significant restoration of segmental height 
and segmental lordosis, with associated improvements in sagittal balance parameters. 

 Retrospective review of 48 MIS-TLIFs (91.6% at L4-L5) performed between 2014 and 2016.

 Expandable cage led to a greater and more sustained increase in disc height when compared with static interbody devices. 
 Foraminal height increased after MIS-TLIF with expandable but not with static interbody devices.
 Expandable cage increased index-level segmental lordosis > static cage.
 Segmental lordosis was sustained with expandable cages but not in patients with static cages. 
 Expandable cages improved ODI scores > static cages, & both disc height & segmental lordosis correlated with improved clinical 

outcome. 
 CONCLUSIONS Performing MIS-TLIF with an expandable cage led to a greater and longer-lasting restoration of disc 

height, foraminal height, and index-level segmental lordosis than with a static cage.

 Reviewed an Enhancing Recovery After Surgery (ERAS) program in spinal surgery to determine if a “fast track” surgery 
methodology for lumbar fusion results in acute care cost savings.

 38 consecutive ERAS patients were compared with patients undergoing conventional MIS-TLIF fusion. 

 Differences between these groups included the use of endoscopic decompression, injections of liposomal bupivacaine, and 
performing the surgery under sedation in the ERASR group.

 Patients had similar medical comorbidities (2.02 vs 2 for ERAS and comparator groups, respectively; P = .458). 

 Body mass index was similar (26.5 vs 27.0; P = .329). 

 ERAS patients were older (65 vs 59 yr, P= .031).

 Both groups had excellent clinical results with an improvement of 23% and 24%, respectively. 

 Intraoperative blood loss was less (68°+ 31 cc vs 231°+ 73, P< 0.001). 

 Length of stay was also less with ERAS surgery, at a mean of 1.23 + 0.8 d vs 3.9 + 1.1 d (P = 0.009). 

 When comparing ERAS surgery to standard MIS-TLIF fusion, the total cost for the acute care hospitalization was $19,212 
vs $22,656, respectively(P< 0.001). This reflected an average of $3444 in savings, which was a 15.2% reduction.

 ERAS programs for spinal fusion surgery have the potential to reduce the costs of acute care. 

 Made possible by leveraging less invasive interventions to minimize soft tissue damage.
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ERAS

Conv-TLIF

Expandable TLIF ALIF

Fusion = =

Stability = =

OR Time
Blood Loss

↓

Cost ↓ 5 – 15K ↑

Complications Dural tear
Nerve injury

Sympathetic dysfunction 6%
Vessel injury 4%
Retrograde Ejaculation 3%
Bowel injury
DVT / PE

30-Day Readmission 4 X ↑

ODI Score Better

Lordosis
Disc height

Anesthesia Local + sedation General

Access Surgeon No Yes
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