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Abstract 

Background: The mini-open TLIF and other minimally 
invasive approaches introduced for treating lumbar degener-
ative disk disease and instability achieving high success rate 
and safety as the conventional approaches, with less soft tissue 
damage, minimal blood loss and less hospital stay. 

Aim of Study: The aim of this study is to demonstrate the 
complication rate and surgical technique ofthe mini-open 
transforaminal approach for lumbar interbody fusion (TLIF) 
combine with transpedicular screw fixation. 

Patients and Methods: A retrospective study was conducted 
on 28 patients underwent Mini-open TLIF combined with 
trans-pedicular screw fixation for grade one or grade two 
spondylolisthesis and degenerative disk disease from 2012 to 
2014. Two paramedian approaches 4cm for each were done 
for insertion of the pedicular screws with unilateral TLIF cage 
insertion with autologous bone graft. Decompression was 
done either unilateral or bilateral according to the patient side 
of radiculopathy. Sixteen patients (57.2%) were degenerative 
spondylolisthesis, 7 patients (25%) were diagnosed as isthmic 
type spondylolisthesis and 5 patients (17.8%) was diagnosed 
as degenerative disk disease, two of them (7.1%) had previous 
operation at the same level. Twenty patients (71.4%) were 
operated at the L4/5 level and eight patients (28.6%) at the 
L5/S 1 level. 

Results: All patients were able to ambulate next day of 
surgery. We had one case with transient weakness, 2 cases of 
screw malposition without clinical manifestations, and one 
case of infection. The mean estimated blood loss was 251.79cc. 
The average hospital stay was 4.14 days. The average follow-
up was 9 months. 

Conclusions: The mini-open TLIF approach is an efficient 
and safe approach for treating instability and degenerative 
diseases of the lumbar spine. The outcome was encouraging 
and it may be an operation of choice for lumbar spinal fusion 
in selected patients with a good safety profile. 

Key Words: Spondylolisthesis – TLIF – Screw – Fusion – 
Complication. 

Correspondence to: Dr. Haitham M.A. El-Morsy, 
E-Mail: haithammorsy79@gmail.com.  

Introduction 

MINI-TRANSFORAMINAL lumbar interbody 
fusion (Mini-TLIF) is a minimally invasive surgical 
(MIS) procedure aiming at achieving a lot of goals 
as pedicle screw instrumentation, decompression, 
posterolateral fusion, interbody fusion, and low 
grade spondylolisthesis reduction. It has small 
incision length and limited muscle denervation [1]. 

The Mini-TLIF procedure is done using micro-
scopic visualization and special retractors. This 
provides a good exposure such as conventional 
TLIF. Two paramedian incisions can be used to 
decompress the nerve roots. Transpedicular screws 
fixation and interbody fusion can then be done [2]. 

The Mini-TLIF procedure is associated with 
decreased muscle trauma, less blood loss and short-
er hospital stay [3]. 

Patients and Methods 

Study design: 

A prospective cross sectional study was per-
formed. 

Study population: 

A prospective cross sectional study was per-
formed throughout the period from March 2012 to 
December 2014, on 28 patients who were subjected 
to one level Mini-TLIF with transpedicular screw 
fixation, and unilateral or bilateral decompression. 
The candidates were refractory patients (failure of 
conservative treatment for 3 months), radicular 
pain associated with spondylolisthesis, mechanical 
low back, recurrent disc herniation, and degenera-
tive disc disease. Full history taking and complete 
neurological examination were done before the 
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Fig. (1): Skin marking using fluoroscopy. 
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operation. Plain erect radiographs (static, dynamic, 
and oblique views) and magnetic resonance imaging 
(MRI) of the lumbosacral spine were performed. 

Routine preoperative laboratory investigations 
were performed for general anesthesia. 

Technique of Mini-TLIF: 
Under general anesthesia, the operation is done 

on a radiolucent table in prone position. 

The entry points of the pedicles were marked 
on both sides aided by the use of fluoroscopy in 
the anterior-posterior and lateral views. The skin 
incision is leveled according to these entry points. 
The skin incision is about two finger breadth off 
the midline and about four cm in length. 

The index finger is used for blunt dissection of 
the paraspinal muscles. Then, we try to feel the 
facet of interest and the one above. We use special 
retractors or regular Williams retractor for the 
procedure. After placing the retractor, the C arm 
was used for confirmation of the correct level and 
the facet of interest. 

Inserting the screws before preparing the disc 
space helps in opening the disc space by applying 
distraction on the contralateral screws, especially 
when the disc space is narrow. Facetectomy is then 
done by high speed drill or by using a mallet and 
osteotome. Scalpel is used to open the disc space 
and the contents were evacuated with pituitary 
roungeurs. Special instrumentation was used for 
removal of the cartilaginous end plates. Bone is 
packed in the floor of the disc space before insertion 
of the TLIF cage which is also filled with bone to 
promote fusion. The proper placement of interbody 
cage is checked by fluoroscopy. 

We place the rods and we then tighten the 
screws in compression to prevent cage migration 
and to restore the normal lordosis. The wound is 
closed in layers after irrigation with antibiotic 
solution. Subfascial drain is rarely used and is 
removed after 24 hours. 

Follow-up questionnaires were then adminis-
tered postoperatively. 



Fig. (2): Intraoperative photo for retractor used 
in Mini Open technique. 

Haitham M.A. El-Morsy, et al. 1815 

Fig. (3): Intraoperative images for cage insertion. Left: TLIF cage. Middle: Size trial. Right: After insertion of the cage. 

Results 

28 patients were operated with the youngest 
was 30 years and the oldest was 71 years old and 
mean age of 48.29 years. They were 12 male pa-
tients (42.9%) and 16 female (57.1%), 16 out of 
the 28 patients (57.2%) had degenerative spondy-
lolisthesis, 5 patients (17.8%) were diagnosed with 
degenerative disc disease; 2 of them (7.1%) had  

previous operation at the same level and 7 patients 
(25%) were diagnosed with isthmic type spondy-
lolisthesis. 

Eight patients (28.6%) at L5/S1 level and twenty 
patients (71.4%) were operated at the L4/5 level. 
The minimum estimated blood loss intraoperative 
was 150mL and the maximum amount was 300mL, 
with mean blood loss 251.79mL. 
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Chart: Intraoperative estimated blood loss. 
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The minimum hospital stay was 3 days and the 
maximum was 6 days; with an average hospital 
stay 4.14 days. The complications were as follows; 
1 case of infection (3.6%) after 1 month of good 
improvement after surgery as symptoms recurred 
with elevated erythrocyte sedimentation rate and 
CRP levels. After two months of parenteral antibi-
otics treatment, symptoms improved and laboratory 
investigations became normal. One case of adjacent 
segment disease (3.6%) presented with back pain 
18 months after the operation, it was diagnosed by 
MRI that showed disc degeneration at the level 
above the fused segment. The patient improved 
very well with medical treatment and physiotherapy 
without surgery. We had two cases (7.1%) diag-
nosed with pedicular screws malposition which 
were diagnosed with regular postoperative com-
puted tomography. The malposition was not asso-
ciated with any clinical manifestation and the 
treatment was conservative. 

There was one case of immediate weakness 
postoperative (grade 3 weakness ankle dorsiflexion) 
that improved with steroids and regained the full 
motor power after three months. 

Table: Reported complications. 

Complications Frequency Percent 

Adjacent segment failure 1 3.6 
Infection 1 3.6 
Malposition of screw 2 7.1 
Weakness less than 3 months 1 3.6 
No 23 82.1 

Total 28 100.0 

Discussion 

The surgical treatment aim in the lumbar spine 
surgery is to decompress the neural tissue and to 
stabilize the unstable segments if indicated. This 
is done with elimination of motion through the 
facet joint and the intervertebral disc with fusion 
[4,5]. All fusion techniques are augmented with 
instrumentation (posterior pedicle screws, anterior 
plates and cages for interbody fusion) [6]. Poster-
olateral fusion is done with conventional midline 
posterior approach with decortication of facets, 
transverse process and pars to enhance fusion using 
allo or autograft bone, and then augmented with 
transpedicular screws [6]. However, persistence of 
discogenic pain was reported and explained by the 
micromotion present in the involved disc. Because 
of this reason in addition to the fact that lumbar 
vertebral body account for most of surface area 
and support load to the spine, interbody fusion is  

preferred to be done for better correction and 
maintenance of sagittal and coronal plane [7]. 

This technique has minimal blood loss intraop-
erative, shorter surgery time and shorter hospital 
stay and is accompanied with early ambulation. 
The minimum intraoperative blood loss was 150mL 
and the maximum was 300mL, with mean blood 
loss 251.79mL. Wang et al. [8] reported that the 
average intraoperative blood loss was 264±89mL 
and Tangviriyapaiboon [2] reported 398.3mL. Our 
results were slightly more than Oh et al. [9] who 
reported 163mL, [10] 194mL and 150mL. [11]. 

The complications in our study were: (1 infec-
tion that responds well to antibiotic, 1 case with 
adjacent segment disease, 2 cases with screw mal-
position, and 1 case with temporary weakness). 
After reviewing other authors’ results, the overall 
complications of this procedure were acceptable 
that means that the mini-open TLIF operation is 
safe to treat degenerative lumbar spine diseases in 
selected cases [2,8,10]. 

Conclusion: 
Our study showed that the Mini-TLIF approach 

is an efficient and safe approach for treating insta-
bility and degenerative diseases of the lumbar 
spine. It has very good safety profile with accept-
able complication rate. 
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