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Original Article

IntRoductIon
According to the World Health Organization, obesity has nearly 
tripled since 1975. In 2016, more than 1.9 billion adults were 
overweight, third of whom were obese.[1] In Saudi Arabia, obesity 
prevalence was recently estimated to be 28.7%, with women 
having higher prevalence.[2] Among obese and overweight people, 
degenerative spine diseases were more common, and studies 
have shown obesity to be a risk factor in developing them,[3‑7] 
with a higher risk of developing degenerative spine disease, the 
number of obese patients who need spine surgery is on the rise.

Degenerative diseases of the lumbar spine are increasing in 
prevalence. In a study done in Saudi Arabia that included 
patients attending the department of physical therapy at King 
Fahd Hospital in Dammam, they found the prevalence of spinal 

disorders to be 28.1% of all referred patients and 53.1% of 
the disorders were affecting the lumbar spine.[8] Degenerative 
spine diseases lower the quality of life by causing disturbing 
back pain and radicular symptoms. Their spectrum includes 
degenerative disc diseases, facet joint arthritis, spinal stenosis, 
degenerative spinal scoliosis, and spondylolisthesis.[9]
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As the number of affected obese patients increases, surgeons 
face challenges in managing such patients with their other 
obesity‑related problems, for example, diabetes, hypertension, 
and dyslipidemia. Spine fusion is a surgical option in managing 
degenerative spinal diseases. However, three systematic 
reviews have shown obesity to be associated with more blood 
loss, longer hospital stay, and higher complication rate in 
lumbar spine fusion surgeries.[10‑12]

One of the surgical fusion options is transforaminal lumbar 
interbody fusion (TLIF). Since 1998, when Harms and 
Jeszenszky popularized TLIF, it has stood the test of time in 
accomplishing its goals.[13] In comparison to its predecessors 
such as posterior lumbar interbody fusion (PLIF), TLIF has 
many advantages such as allowing easy access to the lamina, 
ligamentum flavum, facet joints, less soft tissue and paraspinal 
muscle dissection, less removal of bony surfaces, and decrease 
the exposure of midline neural structures (e.g., dura).[9] TLIF 
can be performed using an open approach or via a newer 
minimally invasive method. The newer minimally invasive 
transforaminal lumbar interbody fusion (MIS‑TLIF) approach 
has received increased interest and acceptance with the same 
fusion technique used in OPEN‑TLIF.[14,15] Although minimal 
invasive spine surgeries have shown to be safe and not 
contraindicated in obese patients, the superiority of MIS‑TLIF 
over OPEN‑TLIF is yet to be established, and few studies 
have compared the two in obese or overweight patients.[7,16,17]

Our aim in this study was to determine the difference between 
OPEN‑TLIF and MIS‑TLIF in intermediate operative results 
and clinical outcomes. Up to our knowledge, this is the first 
study to compare the results of the two techniques in the Saudi 
population and one of the few studies that has focused on 
overweight and obese patients worldwide.

mAteRIAls And methods

Study design
All cases of OPEN‑TLIF and MIS‑TLIF that were done in the 
National Guard Hospital, Jeddah, Saudi Arabia, in the period 
between January 2009 to December 2018 were reviewed. 
A retrospective cohort study then was done to compare the two 
interventions. The comparison parameters were intraoperative 
parameters (operative time and estimated blood loss), 
immediate postoperative parameters (length of hospital stay, 
drainage, pretransfusion decrease in hemoglobin, and time 
before ambulation [TBA]), and postoperative med‑term 
function, which was assessed by telephone interviews with 
the patients using a validated Arabic version of the Oswestry 
Disability Index (ODI). The response rate to the phone 
calls was 89% (n = 93).[18] All data were obtained from the 
hospital’s electronic record and patients’ files using data 
collection sheets, which included patients’ demographics 
(age and gender), indications for surgery (degenerative disc 
disease, prolapsed intervertebral discs, spinal stenosis, and 
spondylolisthesis), levels of surgery, and the mentioned 
comparison parameters.

Study population
Patients who underwent OPEN‑TLIF OR MIS‑TLIF for 
degenerative conditions (degenerative spondylolisthesis and 
disc herniation) were reviwed. Only patients who were obese 
with a body mass index (BMI) ≥30 or overweight with a 
BMI ≥25 were included, whereas patients with spondylodiscitis 
or previous lumbar spine surgery were excluded. A consecutive 
sampling technique was used since we included all the patients 
who fulfilled the criteria.

Surgical techniques
Minimally invasive‑transforaminal lumbar interbody 
fusion
The patient was intubated under general anesthesia and then 
was placed in a prone position on the Jackson table with proper 
padding of all the pressure points. Skin marking was done 
under the guidance of anterior–posterior fluoroscopy. In sterile 
fashion, the patient was then prepped and draped. Above the 
symptomatic side, an approximately 3 cm paramidline incision 
was made for placement of the quadrant retractor system until the 
desired working diameter was achieved. After exposure of the 
posterolateral element of the spine has been made, laminectomy 
and facetectomy were performed. Identification of the disc 
followed by subtotal discectomy and preparation of the endplate 
for fusion were achieved. Bone graft was packed anterior to 
the cage and within the cage, including the autogenous bone 
grafting harvested from the decompression. Screws and rods 
were then placed percutaneously on both sides, and compression 
applied across the cage. Throughout the procedure, the use of 
neuronavigation with O‑arm (multidirectional imaging) has been 
utilized for accuracy of pedicle screws insertion, decompression 
as well as cage placement. Thorough washing and hemostasis 
followed by the closure of the skin in layers were done, and 
pressure dressing was applied.

OPEN‑transforaminal lumbar interbody fusion
The open approach was executed as described by Harms and 
Jeszensky using a longitudinal midline incision.[13]

Statistical analyses
Statistical analysis was performed using the IBM Statistical 
Package for the Social Sciences Software for Windows, 
version 25 (IBM Corp., Armonk, NY, USA). The following 
parameters (operative time, estimated blood loss, length of 
hospital stay, drainage, pretransfusion decrease in hemoglobin, 
and TBA) were presented as mean ± standard deviation. No 
missing data were found in the previous parameters except in ODI 
11 patients (7 in MIS‑TLIF and 4 in OPEN‑TLIF groups) who did 
not respond to the phone interviews, and they were handled using 
mean substitution. Student’s t‑test was used for the comparison 
of continuous variables. P < 0.05 was accepted for significance.

Results
During the period from January 2009 to December 2018, there 
were 115 obese and overweight patients who have had TLIF, 
of which 104 patients were included. There were 41 patients 
in the OPEN‑TLIF group and 63 patients on the MIS‑TLIF 
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group. None of the MIS group needed to be converted to open. 
Indications of the surgery and baseline characteristics were 
similar between the two groups, as shown in Table 1. The mean 
age for the OPEN‑TLIF group was 55.26 ± 14 years, and for 
the MIS‑TLIF group, it was 56.92 ± 13 years, P = 0.25. The 
mean BMI for the OPEN‑TLIF group was 31.5 kg/m2 and 
33.2 kg/m2 for the MIS‑TLIF group, P = 0.53.

Spondylolisthesis was the most common indication for the 
surgery, with about one‑third of the patients (n = 35), and 
L4–L5 was the most common level involved in 41.3% of the 
patients (n = 43); details of indications and levels involved 
are shown on Table 1.

No significant difference was found between the two groups on 
the duration of surgery (MIS‑TLIF: 3.96 ± 1 h, OPEN‑TLIF 
4.47 ± 1.1 h, P = 0.56). The duration of surgery was calculated 
from the time of skin incision to closure time. Patients on 

the MIS‑TLIF group lost significantly less blood during the 
surgery than the OPEN‑TLIF group (MIS‑TLIF: 175 ± 130 ml, 
OPEN‑TLIF 414.89 ± 244 ml, P = 0.004). The blood loss was 
measured from the suction collection pump and gauze weight. 
The mean postoperative pretransfusion drop in hemoglobin 
was not significantly different between the two groups 
(MIS‑TLIF: 1.13 ± 0.75 g/dl, OPEN‑TLIF 1.61 ± 0.83 g/dl, 
P = 0.435). MIS‑TLIF group needed significantly shorter 
hospital stay than OPEN‑TLIF group (MIS‑TLIF: 
4.60 ± 2.1 days, OPEN‑TLIF 8.29 ± 4.7 days, P = 0.018). 
MIS‑TLIF patients were able to mobilize out of bed faster than 
OPEN‑TLIF patients with significant difference (MIS‑TLIF: 
1.86 ± 1.4 days, OPEN‑TLIF 3.60 ± 2.3 days, P = 0.022). 
However, it was not statistically significant. The OPEN‑TLIF 
group scored better than the MIS‑TLIF group on ODI, which 
was taken postoperatively by phone interviews with patients. 
The mean follow‑up was 45.6 months (MIS‑TLIF: 25.57 ± 21.9 
points, OPEN‑TLIF 19.67 ± 24.1 points, P = 0.767). The 
OPEN‑TLIF group had postoperatively with a mean drainage 
of 437.67 ml, whereas MIS‑TLIF did not need a drain to be 
placed. A summary of the comparisons is shown in Table 2.

dIscussIon
The choice between open or minimal invasive TLIF for obese 
and overweight patients remains an area of debate. On the 
one hand, OPEN‑TLIF has been associated with extensive 
dissection of paravertebral musculature leading to greater 
morbidity, slower recovery, and a higher risk of violating 
neurovascular structures during dissection to expose the 
spine.[19] A multicenter randomized study conducted by 
Alamin et al. has shown OPEN‑TLIF to be associated with 
a greater muscle injury and edema on MRI when compared 
to MIS‑TLIF.[20] On the other hand, MIS‑TLIF is done using 
a small para‑midline skin incision. This way of accessing 
the spine preserves the soft tissue that otherwise will be 
damaged by the open technique.[21] As a result of less tissue 
injury, the potential advantages of MIS‑TLIF are less blood 
loss, less hospital stay, less postoperative pain, and quicker 
recovery.[7,22] Moreover, because of less hospitalization and 
shorter recovery period are needed in MIS‑TLIF; the total 
cost of the surgery is reduced, and the risk of infection is 
lower.[23,24] Some observed downsides of MIS‑TLIF are more 
radiation exposure and intraoperative technical difficulties in 
the early part of the learning curve due to the smaller corridor. 
Therefore, surgeons’ experience in MIS surgery is very helpful 
in both reducing radiation exposure and achieving technical 
proficiency. Whether or not the potential advantages offered 
by MIS‑TLIF will affect the clinical outcome in overweight or 
obese patients needs further investigation. A study conducted 
by Rosen et al. showed obese patients to have more estimated 
blood loss but similar surgical duration, hospital stay, and 
complication rate when compared to nonobese patients after 
minimally invasive spine surgeries.[25]

Our study retrospectively evaluated 104 obese and overweight 
patients who had degenerative diseases of the lumbar spine 

Table 1: Patient demographic data

MIS‑TLIF 
group (n)

OPEN‑TLIF 
group (n)

Number of patients 63 41
Mean age (years) 56.92±13 55.26±14
Gender

Male 33 17
Female 30 24

Mean BMI (kg/m2) 33.2±3.6 31.5±3.1
Indications (%)

Degenerative disc disease (29.8) 24 7
Spinal stenosis (22.1) 10 13
Spondylolisthesis (33.7) 21 14
Prolapsed intervertebral discs (14.4) 8 7

Surgical level (%)
L1‑L2 (2.9) 0 3
L2‑L3 (1.9) 2 0
L3‑L4 (6.7) 4 3
L4‑L5 (41.3) 31 12
L5‑S1 (14.5) 6 8
>1 level (33.7) 20 15

TILF: Transforaminal lumbar interbody fusion, MIS‑TLIF: Minimally 
invasive‑TLIF, BMI: Body mass index

Table 2: Comparison of clinical data between the 
minimally invasive‑transforaminal lumbar interbody fusion 
and OPEN‑transforaminal lumbar interbody fusion groups

MIS‑TLIF 
group

OPEN‑TLIF 
group

P

Duration of surgery (h) 3.96 4.47 0.56
Blood loss (ml) 175 414.89 0.004**
Drop in hemoglobin (g/dl) 1.13 1.61 0.43
Hospital stay (days) 4.6 8.29 0.018*
Time before ambulation (days) 1.86 3.6 0.022*
ODI 25.57 19.67 0.767
Drainage (mls) ‑ 437.67 ‑
*P<0.05, **P<0.01. TLIF: Transforaminal lumbar interbody fusion, 
MIS‑TLIF: Minimally invasive‑TLIF, ODI: Oswestry Disability Index
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and had undergone open or minimal invasive TLIF surgeries. 
We found obese and overweight patients who undergone 
MIS‑TLIF to have significantly less blood loss (175 ml) than 
those who had OPEN‑TLIF (415 ml). This can be attributed 
to the fact that MIS‑TLIF is a considerably less traumatic 
approach and the use of retractors to pull the muscle instead of 
dissecting them. Furthermore, the use of the microscope during 
MIS‑TLIF helps to decrease blood loss by ensuring that the 
veins around the nerve roots were well protected or coagulated. 
Moreover, other significant differences between the two groups 
were in the length of hospital stay and time before mobilization. 
Whereas the MIS‑TLIF group stayed 4.6 days and were able to 
mobilize after 1.9 days, the OPEN‑TLIF group spent 8.3 days 
on hospital and took 3.6 days to mobilize partly because of less 
postoperative pain in the early stage after surgery. Although the 
difference was not statistically significant, the shorter duration 
of surgery needed for the MIS‑TLIF group (4 h) was considered 
a great advantage for obese and overweight patients. The 
thick layer of the subcutaneous tissue and increased need for 
more dissection and retraction resulted in a longer duration 
in the OPEN‑TLIF group (4.5 h). Interestingly, the drop on 
hemoglobin between the MIS‑TLIF group (1.1 g/dl) and the 
OPEN‑TLIF group (1.6 g/dl) was not statistically significant 
despite the significant difference in blood loss, which can be 
explained by the observation that the amount of the blood 
loss in the two groups was not high enough to be reflected 
in the postoperative hemoglobin. Postoperative ODI with a 
mean follow‑up of 45.6 months showed that OPEN‑TLIF 
group scored better (19.7) than MIS‑TLIF (25.6), but they 
were statistically comparable. OPEN‑TLIF group had mean 
postoperative drainage of 438 ml. In MIS‑TLIF patients, 
no drain tube has been used because studies have shown 
no benefits using it, and it might lead to pain, anxiety, and 
discomfort during the postoperative period.[26,27]

Few comparative studies have been done to compare the 
results and outcome of OPEN‑ and MIS‑TLIF with a focus 
on obese and overweight patients. Similar results to ours 
were observed by Wang et al. in their study of 81 obese and 
overweight patients. They found the MIS‑TLIF group to 
have significantly less operating time, less blood loss, and 
less postoperative back pain.[7] Another study by Lau et al. 
investigated 127 obese patients and showed MIS‑TLIF to be 
associated with significantly less estimated blood loss and a 
shorter hospital stay than OPEN‑TLIF when all patients were 
evaluated as a single cohort and within individual obesity 
classes. Moreover, MIS‑TLIF patients had lower complications 
rate than OPEN‑TLIF, and the difference was most profound 
and statistically significant in patients with BMI ≥40 kg/m2.[23] 
A similar study was done including 71 patients who had 
MIS‑TLIF and had OPEN‑TLIF and found that MIS‑TLIF was 
superior to OPEN‑TLIF in terms of duration of hospital stay 
and blood loss, whereas patients who underwent OPEN‑TLIF 
had a lesser operative time and lesser fluoroscopy exposure 
comparing to MIS‑TLIF patients. There was no statistically 
significant difference in the improvement of long‑term 

function using ODI between the two groups.[28] A fourth study 
that compared 49 patients who underwent OPEN‑TLIF and 
49 patients who underwent MIS‑TLIF concluded similar 
results to the previous studies supporting the excellence of 
MIS‑TLIF in blood loss, hospital stay, TBA, and morphine 
intake. Moreover, fusion rates were similar in both MIS‑TLIF 
and OPEN‑TLIF patients.[25] The clinical data on long‑term 
functional outcomes are still deficient. In a study that followed 
up open and minimally invasive TLIF patients for 5 years, 
the two groups had comparable results in visual analog scale, 
Japanese orthopedic association score, and ODI at 2 and 
5 years postoperatively. Moreover, they did not find significant 
differences between the two groups in terms of fusion rate and 
prevalence of adjacent segment disease.[15]

In comparison to our study, all studies found similarly lesser 
blood loss, shorter hospital stay, and TBA in the MIS‑TLIF 
group. MIS‑TLIF was found to be longer in operative duration 
in some studies and shorter in others, which might be due to 
the differences in surgeons’ experience in MIS surgeries.

There were some limitations in our study, including being 
retrospective, lack of randomization in the study design, the 
relatively small number of patients, the study being conducted 
in a single center, and the lack of preoperative baseline of ODI 
to evaluate the improvement. Furthermore, we did not collect 
data describing the complication rate, postoperative infections, 
and cage placement accuracy, which could have been of great 
value to the comparison.

conclusIon
MIS‑TLIF seems to be superior to OPEN‑TLIF in obese and 
overweight patients in terms of blood loss, length of hospital 
stay, and TBA, as shown by the results of our study and the 
reviewed literature. However, the superiority in long‑term 
functional outcomes is yet to be established with good designed 
large prospective randomized control studies.
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