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Abstract

Background: Low back agony is a significant reason for social and money related worry since it is related with
impeded personal satisfaction. Degenerative lumbar circle problems are considered answerable for low back agony.
This is an aystematic survey to evaluate the clinical and radiographic results and difficulties OF transforaminal lumbar
interbody combination (TLIF).. Subjects and strategies: A precise pursuit of different clinical reference information
bases was led for transforaminal lumbar interbody combination. Qualified examinations remembered reads for which
patient went through TLIF. Results: The pursuit yielded 12 examinations adding up to 494patients . Study Fusion rate is
89.26 %. ODI improvement of study is 26.75. VAS improvement of study is 4.3 . the pace of Neurological
inconveniences of the investigation is 5.9% . the pace of Infection of the examination is 4.97 % . the pace of Dural
injury of the investigation is 2.54 . the pace of Blood vessel injury of the examination is 0.0% . the pace of Adjacent
section degeneration of the examination is 7.5% Conclusion: study results exhibit that TLIF viably decrease the clinical
VAS and ODI scores and reestablish the radiologic discoveries.
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1. Introduction

Low back torment is a significant reason for social
and budgetary worry since it is related with hindered
personal satisfaction, loss of profitability and medical
services costs, with commonness up to 84% [1].

Degenerative lumbar plate problems are considered
answerable for low back agony. It depicts the regular
breakdown of intervertebral circle of the spine. The
terms lumbar osteoarthritis, plate degeneration,
degenerative circle illness, and spondylosis are utilized
in the writing to portray anatomical changes to the
vertebral bodies and intervertebral plate spaces [2)].

Low back torment optional to degenerative lumbar
plate illness influences people similarly. It is a
condition that influences youthful to moderately aged
people with top frequency at around 40 years, the
commonness of circle degeneration increments with
age, however deteriorated plate isn't really difficult [3].

The patient's set of experiences is an incredibly
significant device for recognizing the intervertebral
circle as the nociceptive source. Manifestations
typically detached in the low lumbar area and
hindquarters. Exemplary discogenic torment is
exacerbated by exercises that heap the circle. Physical
assessment is a significant extra to history in deciding
infection [4] .

No clinically  significant  research  center
examinations have been found. Radiological
Assessment incorporate X-beam, CT and MRI. The
average radiographic discoveries are dark circles, circle
space narrowing, end plate sclerosis, and osteophyte
arrangement [5].

A few careful and non-careful treatment
alternatives have been created to lessen torment and
improve work. Spinal combination has become a
regularly performed methodology for treating
degenerative lumbar issues and should dispose of
strange movement and unsteadiness at the suggestive
declined levels [6] .

The ideal treatment for degenerative lumbar ailment
stays disputable. Presently, the suggested surgeries
utilized are front lumbar interbody combination
(ALIF), back lumbar interbody combination (PLIF),
transforaminal lumbar interbody combination (TLIF)
and parallel lumbar interbody combination (LLIF). The
back methodologies, PLIF and TLIF, are the more
usually executed methodologies. TLIF has been
appeared to bring about a lower intricacy rate [7].

Transforaminal lumbar interbody combination
(TLIF) method was at first depicted by Harms and
colleagues . It permits plate space leeway over a one-
sided approach and decreases conceivably destructive
withdrawal of neural structures. The open TLIF method
actually requires broad delicate tissue readiness,
bringing about denervation and decay of the paraspinal
trunk musculature [8] .

The  Mini-transforaminal ~ lumbar interbody
combination procedure was presented by Schweder in
2005, it is an amazing negligibly intrusive careful
method that accomplishes numerous objectives e.g.,
decompression, interbody combination, posterolateral
combination, just as least cut size and muscle
devitalization [9].

Inside the most recent decade, there has been
noteworthy advancement in the field of natural
medicines . Infusion of biomolecules, for example,
proteins or qualities, and cells can constrict the
degenerative course at right on time to mid-phases of
infection movement. Biomolecular treatment and cell
treatment are simpler to move onto clinical application
than tissue designing [10] .

The point of this investigation is to deliberately
audit the writing in regards to the executives of
degenerative lumbar spine issues by transforaminal
lumbar interbody combination (TLIF) with an
accentuation on late advances.
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2. Patient and method
Searches were performed in three electronic
databases including Pub Med, Google Scholar, and

Cochrane. Key words were "transforaminal lumbar
interbody fusion” or "TLIF" AND " Degenerative
Lumbar Diseases ".

Outcomes
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Radiological
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Fig (1) Schematic representation of the outcomes of interest.

Functional
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alignment

No abstract.
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2.1 Inclusion criteria .

studies included should meet the following criteria: o infection, tumors, or rheumatoid

studies providing data of surgery related to TLIF .
literature and the full texts that provide complete
data.

human subjects and in the English language.

arthritis

Other lumbar interbody fusion (e.g. ALIF, LLIF,
OLIF or PLIF)

All the studies were retrospective observational
except for Crandall, et al ., 2009 , Hey, etal ., 2015

2.2 Exclusion criteria
Studies that were excluded had any of the following
features:
e Reviews, conference presentations, editorials or
expert opinions.
e Case reports & case control studies .

and Kulkarni, et al., 2016 which was prospective
study. Table (1) describes the study design and
follow up duration. There were a total of 494
patients (range, 20 - 88 per study) .

Table (1) Study Design and Demographic Data. [NR, not reported;,M, Male,F, Female,m, month; y, year] .

Authors Study design Year Patient no. Gender Mean Age Follow up
. Retrospective, M: 6
Hsieh, et al., 2007 (11) observational 2007 25 E 19 NR 44.1m
Crandall, et al., 2009(12) Prospective 2009 20 "\:A lg 67 38m
Retrospective, M :28
Faundez, et al., 2009(13) observational 2009 65 F: 37 44 32m
. Retrospective, M:16
Kim, et al., 2009(14) observational 2009 46 30 49.2 29.7m
. Retrospective,
Kim, et al., 2010(15) observational 2010 42 NR 52.1 >2y
Retrospective,
Dorward, et al.,2013(16) observational 2013 42 NR 56 >2y
. Retrospective,
Watkins, et al., 2014(17) observational 2014 37 NR NR 19.2m
Hey, et al., 2015(18) Prospective 2015 25 NR 43 24'm
Kulkarni, etal., .
2016(19) Prospective 2016 25 NR 51 36.5m
Yang, et al., 2017 (20) Retrospective 2017 20 ':I :12 63 24m
Zhang, et al., 2017(21) Retrospective 2017 59 NR 55 NR
Retrospective M:38
Wu, etal., 2018(22) observational 2018 88 F50 NR >2y

3. Results

studies remained. After reviewing the titles and

abstracts 2250 of these studies were discarded because
it appeared that these papers clearly did not meet the

Overall, the initial search yielded 2525 citations.
After adjusting for duplicates 2310 potentially relevant
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criteria. The full text of the remaining 60 papers was
obtained and examined in more detail. 48 studies did
not meet the inclusion criteria as described. 12 articles
were considered to be relevant and the respective full
texts were further analyzed .

163

Clinical outcomes were assessed in Table (2) .ODI
scores of less than 20% were considered excellent,
scores of 20% to 40% were considered better, and
scores higher than 60% were considered worse .
highest ODI was in Kim et al., 2009, the lowest ODI
was in Dorward et al., 2013 .

Table (2) Clinical improvement.[ (ODI) , Oswestry Disability ; VAS, Visual Analogue Scale ].

Pre- Post- .
Authors operative operative ODI Pre-operative Post- . VAS
Improvement VAS operative
ODI ODlI Improvement
VAS
Hsieh, et al.,
2007 (11) NR NR NR NR NR NR
Crandall, et al.,
2009(12) 46.4 27.9 18.6 6.75 3.59 3.16
Faundez, et al.,
2009(13) NR 39.5 NR NR NR NR
Kim, et al.,
2009(14) 52 14.5 37.5 7 2.3 4.7
Kim, et al.,
2010(15) 55.5 17.2 38 7.1 2.8 4.3
Dorward, et
al.2013(16) 40.6 33.3 7.3 NR NR NR
Watkins, et al.,
2014(17) NR NR NR NR NR NR
Hey, et al.,
2015(18) NR NR NR NR NR NR
Kulkarni, etal.,
2016(19) NR NR NR NR NR NR
Yang, etal, 2017 4, , 135 30.7 5.6 1.2 4.4
(20)
Zhang, et al.,
2017(21) NR NR NR NR NR NR
Wu, etal.,
2018(22) 62 23.6 28.4 6.7 1.70 5
total 55.1 24.2 26.75 6.63 2.66 43

3.1 Complications rates

Most of the studies mentioned various
complications as a part of clinical outcomes . Major
complications of statistical importance that will be
discussed are neurological deficits, infection, dural
injury, blood vessel injury and adjacent segment
disease .the highest complication in study is infection
and lowest complication is blood vessel injury .

A. Neurological complications:

The neurological complications  such  as
radiculopathy, lower limb weakness and cauda equine
syndrome Transient are summarized in Table (3).
Crandall, et al., 2009 noted foot drop occurred in 1
patient . Faundez, et al., 2009 noted L5 root
impingement due to a displaced fragment of a laminar
fracture. Kim, et al., 2009 noted 1 case of nerve root
injury because of screw misplacement.

B. Infection

Rate of infection results are summarized in Table
(3). Faundez, et al., 2009 noted correlation between
smoking status and risk of infection. Kim et al., 2009
noted 1 case of a urinary tract infection.

C. Dural injury

Dural injuries Results are summarized in Table (3)
. Wu, et al., 2018 noted dural tear was in three cases in
open TLIF group.

D. Blood vessel injury
Blood vessel injury results are reported in Table

3).

E. Adjacent segment degeneration:
Only two studies reported the rates of adjacent
segment degeneration Table (3).
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Table (3) Complications rates [NR, not reported ].

Neurological .- Blood vessel Adjacent
Authors . 2 . Dural injury L segment

complications Infection injury d - Total

egeneration
Hsieh, et al., 2007 (11) NR 2(8.0%) 1 (4.0%) 0 (0.0%) 0 (0.0%) 25
Crandall, et al., 0 0 0
2009(12) 1 (5.0%) 1 (5.0%) NR NR 3 (15.0%) 20
Faundez, et al., 0 0 0
2009(13) 1(46) 8 (12.3%) 2(3.1%) 0 (0.0%) NR 65
Kim, et al., 2009(14) 1(2.2%) 1 (2.2%) 1 (2.2%) 0 (0.0%) NR 46
Kim, et al., 2010(15) NR NR NR NR NR NR
Dorward, et o o
al.2013(16) 5 (11.9%) NR NR 0 (0.0%) NR 42
Watkins, et al.,
2014(17) NR NR NR NR NR NR
Hey, et al., 2015(18) NR 0(0.0%) 0(0.0%) NR NR 25
Kulkarni, etal.,
2016(19) NR NR NR NR NR NR
Yang, et al., 2017 (20) NR NR NR NR NR NR
Zhang, et al., 2017(21) NR NR NR NR NR NR
Wau, etal., 2018(22) NR 2(2.3) 3(3.4) NR NR 88
8 14 7 0 3

Total (5.9%) (4.97 %) (2.54) 0 (0.0%) (7.5%)

4. Discussion

Careful combination has been discovered to be a
powerful treatment for of incapacitating back agony,
and there are various combination strategies accessible
to contemporary spine specialists. A considerable lot of
these include interbody combination. Interbody
combinations have the benefit of eliminating the plate
as a cause of torment and accomplishing a higher pace
of effective combination. One of the essential
contemplations in all spinal combinations is rebuilding
of typical life systems, including circle tallness, lumbar
lordosis, foraminal decompression, and sagittal
equalization. Inability to reestablish these boundaries
can bring about perpetual loss of nearby lordosis and
sagittal equalization, conceivably prompting poor long
haul results.

The current methodicallly survey study offers
information about TLIF radiological and utilitarian
results. Radiological results included combination rate
and sagittal arrangement while utilitarian results
included clinical improvement and intricacies. study
results exhibit that TLIF viably lessen the clinical VAS
and ODI scores and reestablish the radiologic
discoveries. Clinical and practical results were
altogether improved . TLIF accomplish interbody
arthrodesis for the treatment of handicapping back
torment because of degenerative plate illness
Intraoperative intricacies were altogether less in TLIF
with less incessant danger of vascular injury .TLIF has
exhibited its adequacy in momentary examinations
with less horribleness and cost to the patient .
Weaknesses of TLIF incorporate diminished capacity
for producing lordosis or adjusting scoliosis because of
restrictions of the size of an interbody unite, just as
possibly more serious danger of nerve root injury while
getting to the circle space transforaminally. The results

of the different examinations are summed up in tables
previously .

Combination rate examined in eight examinations .
Study Fusion rate is 89.26 % . most noteworthy
combination rate was in Kulkarni, et al., [19], no
instances of flimsiness announced toward the finish of
follow up. The most minimal combination rate was in
Hsieh, etal., [11].

Sagittal  arrangement  examined in  Six
investigations . most elevated change in segmental
lordosis was in Kim, et al., [15], The most reduced
change in segmental lordosis was in Watkins, et al.,
[17]. most noteworthy change in entire lordosis was in
Dorward, et al., [16], The least change in entire
lordosis was in Hsieh, et al., [11].

Clinical results talked about in  Seven
examinations. ODI improvement of study is 26.75 .
most elevated ODI improvement was in Kim, et al.,
2009, the most reduced ODI improvement was in
Dorward, et al., 2013 . VAS improvement of study is
4.3. most elevated VAS improvement was in Wu, et al.,
[22], the most reduced VAS improvement was in
Crandall, et al., [12].

Complexities  rate  examined in  seven
examinations. Significant difficulties of measurable
significance examined are neurological shortfalls,
contamination, dural injury, wvein injury and
neighboring portion illness .the most noteworthy
complexity in study is disease and least inconvenience
is vein injury . the pace of Neurological entanglements
of the investigation is 5.9% . the pace of Infection of
the examination is 4.97 % . the pace of Dural injury of
the examination is 2.54 . the pace of Blood vessel
injury of the investigation is 0.0%. the pace of
Adjacent fragment degeneration of the examination is
7.5% .
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There are impediments natural to this orderly audit
as it is dependent upon the aggregate shortcomings of
the included examinations. This audit incorporates
prevalently review examines, which are all near
examinations. Sadly, there is no adequate assemblage
of proof in the writing including forthcoming
examinations and randomized controlled preliminaries.
These review considers were incorporated to store up
adequate information for examination, as just 3
imminent investigation was accessible in this survey.

Moreover, there is a lot of heterogeneity between
the remembered investigations for respect to specialist
procedure, utilization of allograft versus autograft,
utilization of bone morphogenetic protein, and
strategies for evaluating combination. Likewise, there
are natural contrasts in the patient determination
measure preoperatively that add to predisposition in the
examination plan. In conclusion, understanding
subsequent time was not normalized in the included
examinations. Thusly, it is conceivable that join
subsidence/breakdown may happen after some time
and consequently may influence a portion of the
announced radiographic boundaries. Notwithstanding
these impediments, this examination gives significant
total information that can help drive dynamic and
patient determination for TLIF methods.

References

[1] B.F.Walker,. The prevalence of low back pain: a
systematic review of the literature from 1966 to
1998. J Spinal Disord,Vol.13 (3), PP.205-217,
2000.

[2] Benzon, Honorio, Raja, N.Srinivasa,Fishman,
E.Scott, Liu, Spencer, Cohen, P. Steven,
Essentials of Pain Medicine. Elsevier Health
Sciences. ISBN,Vol.1, pp.4377-3593-2, 2011.

[3] O.P.Gautschi, N.R. Smoll, M.V. Corniola, Sex
differences in  lumbar  degenerative  disc
disease. Clin  Neurol Neurosurgery, Vol.145,
PP.52-57,2016.

[4] N.Bogduk,Degenerative joint disease of the
spine. Radiol Clin North Am, VVol.50(4), PP.613-
28 ,2012.

[5] Herring, William,Learning Radiology:
Recognizing the Basics (3rd ed.). Saunders,2016.

[6] F.M.Phillips, P.J. Slosar, JA. Youssef,
G.Andersson, Lumbar Spine Fusion for Chronic
Low Back Pain due to Degenerative Disc Disease:
A Systematic Review. Spine, Vol.38(7), PP. 409-
422,2013.

[71 Q.zZhang, Z.Yuan, M.Zhou, H.Liu, Y.Xu, Y.Ren,
A comparison of posterior lumbar interbody
fusion and transforaminal lumbar interbody
fusion: a literature review and meta-analysis.
BMC Musculoskeletal Disord, PP.15:367,2014.

[8] U.Hubbe, R.Sircar, C.Scheiwe, C.Scholz,
E.Kogias, M.T.Kruger, F.Volz, J.H.Klingler,
patient radiation exposure in minimally invasive
transforaminal lumbar interbody fusion: impact of
3D fluoroscopy-based navigation partially

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

165

replacing conventional  fluoroscopy:  study
protocol for a randomized controlled trial. Trials,
PP.16:142,2015.

J.D.Schwender, L.T.Holly, D.P.Rouben,
K.T.Foley, Minimally invasive transforaminal
lumbar interbody fusion (TLIF): technical
feasibility and initial results. J Spinal Disord Tech
, Vol.18(Suppl), PP.S1-S6,2005.

K.Olmarker, Puncture of a lumbar intervertebral
disc induces changes in spontaneous pain
behavior: an experimental study in rats. Spine
(Phila Pa 1976) , Vol.33(8), PP.850-855,2008.

P. C.Hsieh, T. R.Koski, B. A. O'Shaughnessy,
P.Sugrue, S.Salehi, S. Ondra, J. C. Liu, Anterior
lumbar interbody fusion in comparison with
transforaminal ~ lumbar  interbody  fusion:
implications for the restoration of foraminal
height, local disc angle, lumbar lordosis, and
sagittal balance, 2007.

D.Crandall, J. Gand Revella, Transforaminal
Lumbar Interbody Fusion Versus Anterior
Lumbar Interbody Fusion as an Adjunct to
Posterior Instrumented Correction of
Degenerative Lumbar Scoliosis Three Year
Clinical and Radiographic Outcomes, Vol.34,
PP.2126-2133,20009.

A. AFaundez, J. D.Schwender, Y.Safriel,
Clinical and radiological outcome of anterior —
posterior fusion versus transforaminal lumbar
interbody  fusion for  symptomatic  disc
degeneration: a retrospective comparative study
of 133 patients, PP.203-211,2009.

J. S.Kim, B. U. Kang, S. H. Lee, Mini-
transforaminal lumbar interbody fusion versus
anterior lumbar interbody fusion augmented by
percutaneous pedicle screw fixation: A
comparison of surgical outcomes in adult low-
grade isthmic spondylolisthesis. J Spinal Disord
Tech .,2009.

J. S. Kim, K. Y. Lee, S.lLee, H. Y.Hand
Lee,Which lumbar fusion technique is better in
terms of level for the treatment of unstable
isthmic spondylolisthesis? J. Neurosurg. Spine,,
PP.12: 171-7,2010.

I. G.Dorward, L. G. Lenke, K. H. Bridwell, P.
T.O'Leary, G. E. Stoker, J. M. Pahys, M. M.
Kang, B. A. Sides, L. A. Koester, Transforaminal
versus anterior lumbar interbody fusion in long
deformity constructs: a matched cohort analysis.
Spine, Vol. 38(12), PP.755-62,2013.

I. V. R. G. Watkins, R.Hanna, D.Chang, R. G.
Watkins, Sagittal alignment after lumbar
interbody fusion: comparing anterior, lateral, and
transforaminal approaches.  Spine Surgery
Vol.27(5), PP.253-6,2014.

H. W. Hey, H. T. Hee, Open and minimally
invasive transforaminal lumbar interbody fusion:
comparison of intermediate results and
complications. Asian Spine J, Vol.9, PP.185-
93,2015.

Benha Journal Of Applied Sciences, Vol.(5) Issue(6) Part (2) (2020)


https://books.google.com/?id=9UuAWD2FTFsC&pg=PA67&dq=%22Degenerative%20disc%20disease%20is%20a%22#v=onepage&q=%22Degenerative%20disc%20disease%20is%20a%22&f=false
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/1-4377-3593-2
javascript:void(0);
javascript:void(0);
javascript:void(0);

166 Transforaminal Lumbar Interbody Fusion for Management of Degenerative Lumbar Spine Disorders

[19] A. G. Kulkarni, H.Bohra, A. Dhruv, Minimal undergoing open and minimally invasive
invasive transforaminal lumbar interbody fusion transforaminal lumbar interbody fusion. World
versus open transforaminal lumbar interbody Neurosurg, Vol.107, PP.739-743,2017.
fusion. Indian J Orthop, Vol.50, PP.464-72, 2016. [22] A. M. Wu, Z. C. Hu, X. B.Li, Comparison of

[20] Y.Yang, L.Zhang, B.Liu, Hidden and overall minimally invasive and open transforaminal
hemorrhage following minimally invasive and lumbar interbody fusion in the treatment of single
open transforaminal lumbar interbody fusion. J segmental lumbar spondylolisthesis: minimum
Orthop Traumatol, Vol.18, PP.395-400,2017. two-year follow up. Ann Transl Med, PP.6,

[21] H. Zhang, Z. X. Chen, Z. M. Sun,Comparison of PP.105,2018.

the total and hidden blood loss in patients

Benha Journal Of Applied Sciences, Vol.(5) Issue(6) Part (2) (2020)



