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Abstract

Background: In patients with symptomatic lumbar stenosis undergoing lateral transpsoas approach for lumbar interbody fusion
(LLIF) surgery, it is not always clear when indirect decompression is sufficient in order to achieve symptom resolution. Indirect
decompression failure (IDF), defined as “postoperative persistent symptoms of nerve compression with or without a second
direct decompression surgery to reach adequate symptom resolution,” is not widely reported. This information, however, is
critical to better understand the indications, the potential, and the limitations of indirect decompression.

Objective: The purpose of this study was to systematically review the current literature on IDF after LLIF.

Methods: A literature search was performed on PubMed. We included randomized controlled trials and prospective, retro-
spective, case-control studies, and case reports. Information on sample size, demographics, procedure, number and location of
involved levels, follow-up time, and complications were extracted.

Results: After applying the exclusion criteria, we included 9 of the 268 screened articles that reported failure. A total of 632
patients were screened in these articles and detailed information was provided. Average follow-up time was 21 months. Overall
reported incidence of IDF was 9%.

Conclusion: Failures of decompression via LLIF are inconsistently reported and the incidence is approximately 9%. IDF failure in
LLIF may be underreported or misinterpreted as a complication. We propose to include the term “IDF” as described in this article
to differentiate them from complications for future studies. A better understanding of why IDF occurs will allow surgeons to
better plan surgical intervention and will avoid revision surgery.
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Introduction

Symptomatic lumbar spinal stenosis can be treated surgically

with direct or indirect decompression.1-5 Patients who present

with lumbar spinal stenosis and mechanical instability or defor-

mity will sometimes require a stabilization of the segment in

addition to the decompression.

The lateral transpsoas approach for lumbar interbody

fusion (LLIF) also known as extreme lateral interbody fusion
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(XLIF; NuVasive, San Diego, CA, or ELIF) was developed in

the early 2000s as an alternative to direct anterior or posterior

approaches to indirectly decompress and fuse the spine

through a muscle-sparing and minimally disruptive proce-

dure.6 LLIF has advantages over traditional open procedures

such as decreased blood loss, sparing of the posterior muscu-

lature, reduced postoperative pain, faster return to productive

activities, and shorter hospital stay.7,8 LLIF achieves indirect

decompression of the neural elements of the spine by restor-

ing disc height and foraminal height.4,5 LLIF has become

increasingly popular over the last decade,9 and a recent sys-

tematic review demonstrated that LLIF is an effective and

safe technique for decompression and stabilization of the lum-

bar spine.10

Unfortunately, it is difficult to predict how much indirect

decompression will be achieved and which patients may still

require direct decompression. We and others5,6,11-14 have pub-

lished data on radiographic changes after indirect decompres-

sion such as disc height changes, foraminal and central canal

volume, and so on, but clinical data are not available. There-

fore, some surgeons anecdotally and in publications propose

indirect decompression followed by a postoperative clinical

evaluation of the patient to see if direct decompression is still

required in order to achieve symptom resolution.15,16 For

example, Anand and Baron described performing LLIF first

followed by a clinical reevaluation to determine the need for

direct decompression during planned second-stage surgery.15

In our opinion, this approach is not satisfying because it may

put patients through a second operation that could or should

have been avoided with better planning. Clinical data on indi-

rect decompression failure (IDF) are necessary to fill the

knowledge gap.

IDF after LLIF can be defined as the inability to resolve

symptoms from either central canal, or foraminal compression.

This may result in the need for an additional surgery to address

the initial symptomatology. Failure to address the initial symp-

tomatology is clinically and economically unfavorable; there-

fore, there should be emphasis on optimizing patient selection

or planning for combined surgeries involving direct

decompression.15,16

The purpose of this study was to systematically review the

current literature on the IDF after LLIF per the specific

definition described, detected during the postoperative

period (Figure 1).

Materials and Methods

Definition of IDF

Our definition of failure was based solely on clinical assess-

ment and not on radiographic findings. Thus, we defined IDF

as follows:

1. Lack of resolution of the initial compressive symp-

toms during the postoperative period due to persis-

tent central, lateral recess, and/or foraminal stenosis

after LLIF.

2. This may or may not be associated with the need for a

second surgical procedure with direct decompression

after LLIF.

Complications After LLIF

Complications can arise due to patient- or procedure-related

factors, such as poor bone quality leading to vertebral endplate

Figure 1. Successful versus failed indirect decompression.
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fractures, cage subsidence and migration, pseudoarthrosis, and

adjacent segment degeneration. According to our aforemen-

tioned definition, unsuccessful surgery due to these factors

were not included as failure in this study (Figure 2).

Literature Search Strategy and Inclusion Criteria

A comprehensive literature search was conducted in accor-

dance with the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) criteria using the elec-

tronic databases of PubMed, Cochrane Library, and Science

Direct for articles published up to July 2017. Key search words

included “XLIF,” “ELIF,” “LLIF,” “DLIF,” “extreme lateral

interbody fusion,” “minimally invasive surgery lateral inter-

body fusion,” “MIS-LIF,” “transpsoas surgery,” “lateral inter-

body fusion,” “indirect decompression,” “foraminal stenosis,”

“central canal stenosis,” and “lateral recess stenosis.” Only

articles written in English were included (Figure 3).

We included every article that had LLIF as the primary

surgical procedure in their study. Abstracts were first evaluated

for duplicates. Thus, publications from the same institution or

corresponding author were reviewed in their entirety for dupli-

cation potential. References from each reviewed article in our

Figure 2. Definition of failures and complications.

Figure 3. Comprehensive literature search.
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search were examined to avoid the inclusion of unidentified

resources. Letters to the editor, editorials, reviews without

case-series, meta-analyses, guidelines, meeting presentations,

and expert opinions were excluded. The remaining articles

were reviewed in their entirety.

The number of randomized controlled trials for LLIF was

limited; all nonrandomized studies with a concurrent control

group, randomized controlled trials with unclear randomiza-

tion, prospective, retrospective, and case-control studies were

included. If an abstract did not provide sufficient information,

the entire article was reviewed. The final decision on article

eligibility was made after reviewing the entire article.

The primary inclusion criteria was information on IDF after

LLIF. This information must have included the following: (1)

the number of cases with IDF in the whole sample and/or (2)

the treatment strategy for patients with failed LLIF decompres-

sion (second surgery). Only articles in which LLIF was used to

achieve neural decompression were included in this study

(Table 1). Studies involving patients suffering from trauma

or tumors were excluded. We also excluded the articles that

did not report the IDF based on our definition.

Data Collection and Extraction

Two independent reviewers (RNR and JG) assessed titles and

abstracts of all articles in accordance to our search algorithm to

determine if they met the inclusion criteria. Any discrepancies

were resolved after group discussion with the 2 aforementioned

reviewers (Figure 3). Full text review was performed on all

included articles. Data was extracted in a standardized fashion.

The collected information included author information (insti-

tution affiliation, sponsoring bodies), methods, patient demo-

graphics (eg, age, gender, ethnicity, body mass index [BMI]),

comorbidities, indication for surgery, diagnoses, and surgical

details (levels involved, operating time, blood loss, length of

hospital stay, additional instrumentation, and follow-up

period). Clinical and radiographic parameters included Visual

Analog Scale (VAS), Oswestry Disability Index (ODI), disc

height, and foraminal and central canal area. As we included

all eligible studies in the analysis, it was not necessary to assess

the risk of bias of the selected searches.

Results

Initially, 567 articles were screened after removing duplicates.

Following exclusion of case reports, reviews, and other unre-

lated articles, 268 publications were eligible. Of these, 9 arti-

cles matched our inclusion criteria and were reviewed in full

length providing information about LLIF failure based on our

specific criteria (Figure 3).5,7,11,12,17-21 Most articles were pub-

lished in the United States (6 of 9).7,12,18-21 Literature in Eng-

lish was investigated, and most articles were published after

2014 (6/9).5,7,12,17,18,20 The follow-up period reported in the

included studies were between 3 and 50.4 months (Table 1).

Average follow-up time was 21 months.

Study Population

A total of 632 patients were included in this analysis. Mean age

was 65.2 years, and the majority of patients was female (68%).

The most common indications for initial LLIF surgery were

degenerative disc disease (DDD), spinal stenosis (central or

foraminal), degenerative spondylolisthesis with focal neural

compression (low grade), and degenerative scoliosis with

focal neural compression. The total number of operative lev-

els was 1166 (ranging from 1 to 6 levels per patient). Most

operations addressed a single level (46.8%). The most com-

mon levels treated were L4-5 and L3-4 (46.7% and 31.4%,

respectively). Only 57 patients out of 632 were reported as

failure that matched our criteria. More surgical details are

provided in Table 2.

Implant Characteristics

Out of the 9 articles included in this study, only 5 authors

provided information about the cage used. Two authors stated

that they used only 18-mm anteroposterior width cages.12,21

The other 3 authors either used 18 mm or 22 mm anteroposter-

ior width cages.7,11,17 Laterolateral diameters of cages were

mentioned in 2 articles, and its range was from 45 to

60 mm.11,17 Additionally, 2 authors reported cage heights from

8 to 14 mm in 2-mm increments.7,17

Radiological and Clinical Outcomes

Although the comparison of radiological and clinical outcome

parameters was not the purpose of this study, we included them

if provided (Tables 3 and 4). The average reported increase in

disc height, foraminal height, axial central canal area, and

sagittal central canal diameter was 68%, 19%, 15%, and

32%, respectively. VAS Back, VAS Leg, and ODI improve-

ment after surgery were 54.3% 58.4%, and 45.5%, respectively.

Included Studies and Definition of Failure

Fifty-seven out of the 632 patients had IDF following LLIF

(9%). Only 5 out of 9 articles that had met our criteria included

a specific reason for failure.12,17-19,21 The incidence of IDF was

6.4% for those 5 articles. The reasons behind these failures

included severe foraminal stenosis, inadequately restored disc

and/or foraminal height, and/or bony lateral recess stenosis

(Table 5).

Discussion

Advantages of Indirect Decompression

It has been shown that LLIF has several advantages over open

and direct decompressive approaches.22-26 The outcomes of

indirect decompression via LLIF have shown noninferiority

to direct approaches in terms of improvement in pain scales

and radiological parameters. Moreover, shorter hospital stays

and recovery times, reduced blood loss, decreased

Kirnaz et al 11S



T
a
b

le
1
.

D
et

ai
ls

Fr
o
m

T
h
e

M
an

u
sc

ri
p
ts

U
se

d
in

T
h
is

R
ev

ie
w

.

A
u
th

o
r

Y
ea

r
C

o
u
n
tr

y

R
es

ea
rc

h
Su

p
p
o
rt

Fr
o
m

C
o
m

p
an

ie
s

N
o
.
o
f

P
at

ie
n
ts

N
o
.
o
f

Le
ve

ls
M

ea
n

A
ge

(Y
ea

rs
)

M
ea

n
B
M

I
(k

g/
m

2
)

G
en

d
er

A
ve

ra
ge

O
p
er

at
io

n
T

im
e

(M
in

u
te

s)
Le

n
gt

h
o
f
St

ay
B
lo

o
d

Lo
ss

Fo
llo

w
-u

p
(M

o
n
th

s)
D

ia
gn

o
si

s

A
lim

i
et

al
7

2
0
1
4

U
SA

N
o

9
0

1
4
5

6
4
.4

2
7
.6

5
5

F/
3
5

M
N

R
4
.5

d
ay

s
N

R
3
-5

0
.4

m
D

D
D

(3
2
);

sp
o
n
d
yl

o
lis

th
es

is
(2

4
);

d
eg

en
er

at
iv

e
sc

o
lio

si
s

(2
2
);

ad
ja

ce
n
t

se
gm

en
t

d
is

ea
se

(7
);

p
o
st

-l
am

in
ec

to
m

y
sy

n
d
ro

m
e

(3
);

in
st

ru
m

en
ta

ti
o
n

fa
ilu

re
/

n
o
n
-f

u
si

o
n

(2
)

M
al

h
am

et
al

5
2
0
1
4

A
u
st

ra
lia

N
o

5
2

7
9

6
6
.4

2
6
.1

3
4

F/
1
8

M
N

R
N

R
N

R
N

R
Sp

o
n
d
yl

o
lis

th
es

is
(1

4
);

D
D

D
(2

0
);

sc
o
lio

si
s

(1
2
);

st
en

o
si

s
(2

);
h
er

n
ia

te
d

n
u
cl

eu
s

p
u
lp

o
su

s
(3

);
ad

ja
ce

n
t

se
gm

en
t

d
is

ea
se

(1
)

D
o
m

in
gu

ez
et

al
1
7

2
0
1
7

Sp
ai

n
N

o
9
7

1
3
8

6
8

N
R

N
R

3
5

m
L

p
er

le
ve

l
(þ

5
7

if
ad

d
it
io

n
al

fix
at

io
n
)

3
.2

d
ay

s
4
0

m
L

p
er

le
ve

l
1
2
-4

4
A

d
ja

ce
n
t

se
gm

en
t

d
is

ea
se

(3
0
%

);
d
ef

o
rm

it
y

(1
1
%

);
lu

m
b
ar

d
is

c
d
is

ea
se

(2
1
%

)

M
ar

ch
i

et
al

1
1

2
0
1
1

B
ra

zi
l

N
o

5
2

5
2

6
7
.6

2
7
.4

3
8

F/
1
4

M
7
3
.2

m
L

p
er

le
ve

l
N

R
<

5
0

m
L

p
er

le
ve

l
2
4

Lo
w

-g
ra

d
e

sp
o
n
d
yl

o
lis

th
es

is

G
ri

m
m

et
al

1
8

2
0
1
7

U
SA

N
o

1
0
8

1
9
3

5
9

N
R

7
1

F/
3
7

M
1
5
1

m
L

(1
le

ve
l)
;

1
7
4

m
L

(2
le

ve
ls

);
2
5
3

m
L

(>
2

le
ve

ls
)

3
d
ay

s
2
6
8
+

8
8

1
2

D
eg

en
er

at
iv

e
sc

o
lio

si
s

(3
3
);

D
D

D
(2

7
);

d
eg

en
er

at
iv

e
sp

o
n
d
yl

o
lis

th
es

is
(2

4
);

st
en

o
si

s(
1
2
);

re
cu

rr
en

t
d
is

c
h
er

n
ia

ti
o
n

(6
);

p
o
st

-l
am

in
ec

to
m

y
sy

n
d
ro

m
e

(6
)

P
h
ill

ip
s

et
al

1
9

2
0
1
3

U
SA

N
u
V

as
iv

e
1
0
7

3
4
4

6
8

N
R

7
8

F/
2
9

M
5
7
.9

m
L

p
er

le
ve

l
2
.9

d
ay

s
<

1
0
0

m
L

2
4

D
eg

en
er

at
iv

e
sc

o
lio

si
s

W
an

g
et

al
1
2

2
0
1
7

U
SA

N
o

4
5

1
0
1

6
5

N
R

3
1

F/
1
4

M
N

R
N

R
N

R
6

R
ev

is
io

n
(4

);
sp

o
n
d
yl

o
si

s
(2

9
);

D
D

D
(4

);
ad

ja
ce

n
t
se

gm
en

t
d
is

ea
se

(1
);

in
st

ab
ili

ty
(3

);
tr

au
m

a
(1

);
sc

o
lio

si
s

(2
4
);

ce
n
tr

al
ca

n
al

st
en

o
si

s
(3

7
)

K
h
aj

av
i

et
al

2
0

2
0
1
5

U
SA

N
u
V

as
iv

e
6
0

7
1

6
4
.5

2
9
.1

4
5

F/
1
5

M
2
0
6

m
L

(p
er

ca
se

)
1
.3

d
ay

s
8
3

m
L

2
0
.3

D
eg

en
er

at
iv

e
sp

o
n
d
yl

o
lis

th
es

is
:

G
ra

d
e

I
(4

7
);

G
ra

d
e

II
(1

3
)

O
liv

ei
ra

et
al

2
1

2
0
1
0

U
SA

N
u
V

as
iv

e
2
1

4
3

6
7
.6

N
R

1
4

F/
7

M
4
7

m
L

p
er

le
ve

l
1
.2

d
ay

s
2
3

m
L

p
er

le
ve

l
N

R
D

eg
en

er
at

iv
e

sp
o
n
d
yl

o
lis

th
es

is
(8

);
d
eg

en
er

at
iv

e
sc

o
lio

si
s

(1
9
)

A
b
b
re

vi
at

io
n
s:

F,
fe

m
al

e;
M

,
m

al
e;

B
M

I,
b
o
d
y

m
as

s
in

d
ex

;
D

D
D

,
d
eg

en
er

at
iv

e
d
is

c
d
is

ea
se

.

12S



postoperative pain, and less soft tissue trauma due to sparing of

posterior musculature was observed when compared with other

traditional approaches.6,24

The Definition of Failure

The aim of this study was to systematically review the current

literature on reasons for “IDF” after LLIF which we defined as

the failure to alleviate the compressive symptoms and/or the

need for a second surgery to address the unresolved issues.

According to our knowledge, this is the first systematic review

specifically analyzing current literature on failure of the LLIF

procedure based on this specific, clinical definition.

Based on our definition and search terms, “IDF” are only

reported by 3.4% of the articles. Phillips et al19 addresses failed

Table 3. Radiological Outcomes.

Preoperative
Latest

Follow-up
Percentage
of Increase

Central canal
� Axial central canal

area12,20,21
161.65 mm2 185.83 mm2 15%

� Sagittal central canal
diameter12,20,21

8.10 mm 10.69 mm 32%

Foraminal height5,7,12,17,20,21 15.25 mm 18.20 mm 19.3%
Disc height5,7,12,17,19-21 5.70 mm 9.60 mm 68.4%

Table 4. Clinical Outcomes.

Preoperative Latest Follow-up Improvement

VAS Back5,7,11,17,19,20 7.7 3.2 54.3%
VAS Leg5,7,11,17,19,20 6.8 3.1 58.4%
ODI5,7,11,19,20 50.6% 27.6% 45.5%

Abbreviations: VAS, Visual Analog Scale; ODI, Oswestry Disability Index.

Table 5. Reported Failures.

Author

Reported
# of

Failures

Reported
Radiological
Reason for
Failure

Reported
Clinical
Reason for
Failure

Does It
Meet
Our
Criteria?

Alimi et al7 1 NR NR Yes
Malham

et al5
4 NR NR Yes

Dominguez
et al17

2 NR Persistent
symptoms

Yes

Marchi
et al11

2 NR NR Yes

Grimm
et al18

1 NR Persistent
symptoms

Yes

Phillips
et al19

7 NR Persistent
symptoms

Yes

Wang
et al12

13 Bony lateral recess
stenosis(9),
associated to
reduced central
canal/foraminal
area (4)

Persistent
symptoms

Yes

Khajavi
et al20

26 NR NR Yesa

Oliveira
et al21

1 Disc and foraminal
height were not
adequately
restored

NR Yes

Reported
failures
(cases)

57

Abbreviation: NR, not reported.
aMet our criteria in terms of that 26 patients required second posterior decom-
pression surgery. However, no information was provided about whether these
procedures were done either because of failure (unsuccessful indirect decom-
pression) or a complication (subsidence, etc).

Table 2. Reported Surgical Detailsa.

Parameter Value

Total patients 632 (100%)5,7,11,12,17-21

Failed reported patients 57 (9%)
Gender (%) 5,7,11,12,17-21

Male 169 (32%)
Female 366 (68%)

Mean age 65.2 years5,7,11,12,17-21

Mean BMI 27.6 kg/m2 5,7,11,20

Mean operative time 169.4 minutes11,17-21

Mean follow-up 21 months7,11,17-21

Instrument 7,17-20

No 77 (17%)
Yes 378 (83%)

Instrument details 7,17,18

Unilateral screw 70 (30%)
Bilateral screw 104 (45%)
Lateral plate 59 (25%)

Total number of levels 11665,7,11,12,17-21

Levels/patient, range 1-6
Number of levels 10215,7,11,12,20,21

1 251 (46.8%)
2 141 (26.3%)
3 97 (18.1%)
4 40 (7.5%)
5 5 (1%)
6 2 (0.4%)

Level treated 4915,7,11,12,18-21

Above T11 1 (0.2%)
T12-L1 2 (0.4%)
L1-2 26 (5.3%)
L2-3 81 (16.5%)
L3-4 154 (31.4%)
L4-5 227 (46.7%)

Total number of levels 11665,7,11,12,17-21

Levels/patient, range 1-6

Abbreviation: BMI, body mass index.
aThe numbers presented in this table are only a transcript of a pool of data from
each article. The variation in the total number of patients and their single
procedure characteristics is due to lack of information provided by the authors
in their original manuscripts. Superscript numbers (references) represent the
articles that included this type of information.
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cases that match our criteria as “complications.” Thirteen

patients required a second surgical procedure. However, only

7 of these 13 patients had second surgeries due to persisting

symptoms and not pseudoarthrosis nor subsidence. On the

other hand, Khajavi et al20 reported several patients that had

second surgeries, but never specified if they were due to unsuc-

cessful indirect decompression or due to radiographic compli-

cations such as subsidence, vertebral endplate fractures, cage

migration, instability, pseudoarthrosis, or adjacent segment dis-

ease. These findings indicate that failures and complications

are not appropriately distinguished in the literature.

The Limitations of LLIF

Indirect decompression via LLIF has shown to achieve clinical

outcomes similar to direct approaches, especially in terms reliev-

ing foraminal stenosis.10 However, the underreporting of “IDF”

complicates the identification of factors that make patients prone

to insufficient indirect decompression. More important, it makes

it difficult for surgeons to understand the limitations of LLIF.

This cycle perpetuates inappropriate patient selection, poten-

tially increasing LLIF procedure failures. Studies published by

our group and others have shown that there is no obvious anato-

mical, radiologic, or clinical correlation that can accurately pre-

dict LLIF failure or success.5,6,11-14 Furthermore, other potential

factors related to LLIF outcomes have been investigated over the

past decade, including the presence of “locked facets” due to

facet degeneration. This radiographic feature was originally

believed to limit restoration of disc height during LLIF,11,12 but

was later shown not to be a limitation.12,13 In a previous study by

our group,10 we investigated potential patient-related and

procedure-related factors that could affect the outcomes of indi-

rect decompression (Figure 4). It was reported that cage size,

particularly cage width, is the most crucial procedure-related

factor to restore and maintain disc and foraminal height, and

to avoid cage subsidence.7,27,28 Other investigated patient-

related and procedure-related factors such as side of the

approach, level of spinal segments, number of spinal levels,

presence of facet arthropathy, cage type, cage height, and cage

position were less likely to influence success of indirect decom-

pression.5,7,13,28-31

Reasons for Failure

Recently, a new patient-related factor has been identified by

Wang et al.12 According to this study, bony lateral recess ste-

nosis was the only independent factor associated with insuffi-

cient indirect decompression after LLIF. Figure 4 represents a

hypothetical case with either central and/or lateral recess com-

pression due to a posterolateral component (eg, facet arthro-

pathy, synovial cyst, or ligamentum flavum infolding) which

would demonstrate a case not suitable for LLIF.

Based on both published findings and our own surgical expe-

rience, we recommend indirect decompression for patients who

have symptomatic foraminal stenosis as long as we can confirm

the source of the pain by eliciting radicular symptoms with a

Kemp’s test. Indirect decompression can also be safely used for

the patients who have central canal stenosis with neurologic

Figure 4. Potential patient-related and procedure-related factors that determine the success of indirect decompression.
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claudication. On the other hand, we recommend direct decom-

pression as an alternative or in addition to indirect decompres-

sion for the patients with severe lateral recess stenosis.

In order to gather more accurate information on failure inci-

dence and risks, we propose to include the term “IDF” as

described in this article as a category separate from complica-

tions for future studies on LLIF. As more authors become

aware of this term and report their failures, new patient-

related and procedure-related predictive factors of LLIF failure

could be identified through the literature. Furthermore, this

may help identify an algorithm to avoid failure and maximize

successful indirect decompression via LLIF.

Limitations

Most studies included in this review were of retrospective

nature. Only one study aimed to investigate and report the

cause of failure.12 The rest considered failure only as part of

their surgical complications. Information on causes of failure is

limited in the studies meeting our inclusion criteria (Table 5).

Our definition of IDF does not include patient-reported out-

come measures such as ODI or VAS scores. However, we are

limited by the details that authors have reported on patients’

symptoms in their articles. Therefore, we propose to study this

phenomenon prospectively with a more objective definition.

Moreover, there were many deformity patients who underwent

multi-segment surgery in some of the included articles and this

situation makes it difficult to identify the IDF among the other

symptoms in this patient population.

Conclusion

In this article, we introduce the concept of IDF, which is

defined as “postoperative persistent symptoms of nerve com-

pression with or without a second direct decompression surgery

to reach adequate symptom resolution.” Current information is

limited, but based on the best currently available evidence the

incidence of IDF is approximately 9%. Future studies should

introduce and monitor “clinical IDF” including the reasons for

failure, in order to develop an algorithm that allows determin-

ing a reliable preoperative surgical plan.
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