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Abstract
Study Design: Retrospective analysis.

Objective: Lumbar disc herniation is one the most common condition responsible for low back and radicular pain. Although the
symptoms are not proportional to the size of disc prolapse but massive disc herniation frequently needs surgical management.
According to literature, the incidence of low back pain, recurrent disc herniation and segmental instability are more in discectomy
whereas incidence of adjacent segment degeneration (ASD) is more after fusion surgery. There are very few studies that directly
compare long-term functional outcome of both these procedures. We compared the functional outcome of both the procedures
in this study.

Methods: All patients of massive disc prolapse, operated at our center between 201 | to 2017, were contacted. All the patients
underwent either discectomy or transforaminal lumbar interbody fusion (TLIF). Functional outcomes of all the patients were
collected using visual analogue scale (VAS) (back), VAS (leg), modified Oswestry Disability Index (mODI), Sciatica Bother-
someness Index (SBI), and McNab’s criterion. Various complications were also analyzed.

Results: There were 144 patients in the discectomy group and 123 patients in the TLIF group. Mean duration of follow-up was
55.07 months and 51.86 months, respectively. Both the groups show no significant difference in VAS. Significant difference was
seen in mODI and SBI favoring discectomy. McNab’s criterion showed excellent result in 80% of patients of discectomy compared
with 68% patients of TLIF. Overall complication rate in discectomy group was | 1% whereas 13% in TLIF group.

Conclusion: Both show good functional outcome but better in discectomy. Recurrent herniation and instability were noticed
more with discectomy and ASD was more common after fusion surgeries. The choice of procedure should be individualized, and it
also depends on surgical expertise, but in developing countries where resources are constrained, discectomy should be preferred.
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Introduction

Lumbar disc herniation refers to displacement of nucleus pul-
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Outcomes are quite variable between the categories. Published
studies suggest that if surgery is done within the first 3 months
of leg pain, then the long-term results of such patients are better
compared to those in whom surgery is delayed.”

Only a few studies focus on the size of disc prolapse.’~)
Massive disc prolapse is defined on magnetic resonance ima-
ging as a condition where herniated disc material occupies
50% or more anteroposterior diameter of spinal canal.®’
However, there are also published studies that show equiva-
lent outcomes of conservative management of massive lum-
bar disc herniation on long-term follow-up.® The most
common presenting symptom of massive disc herniation is
radicular pain, may or may not associated with neurological
deficit notably among them is cauda equina syndrome which
needs urgent attention.”'® Controversy still remains about the
type of surgery. There are surgeons who feel discectomy is
good enough for such patients whereas other group of sur-
geons has demonstrated better protection against recurrence
with primary fusion surgery. Surgeons in favor of fusion
believe that after discectomy, residual low back pain and
recurrent herniation become an issue, because the remaining
disrupted disc must continuously bear and support the trunk
for rest of the patient’s life.!' Studies have shown that there
are 3% to 18% incidence of reherniation in cases of lumbar
discectomy.'? Also, there are increased chances of complica-
tion in revision surgery of such cases. Though there are many
studies evaluating the long-term results of both the procedures
separately, there are very few studies comparing the long-
term outcome of both the procedures.

In this study, we aim to retrospectively review cases of
massive disc prolapse treated surgically either with micro-
scopic lumbar discectomy alone or transforaminal lumbar
interbody fusion (TLIF) and compared their functional
outcome.

Materials and Methods

Patient data was collected retrospectively between January
2011 to December 2017. As per institutional ethical committee,
it is a registry-based study, so ethical clearance was not
required. The inclusion criteria were (1) intracanal herniation
that occupies >50% of the spinal canal, (2) age between 18 and
65 years, (3) predominant symptom as leg pain associated with
massive disc herniation, (4) visual analogue scale (VAS) score
>5 and modified Oswestry Disability Index (mODI) >40, (5)
failed conservative treatment of at least 6 weeks, and (6) no
segmental instability on dynamic radiograph. The exclusion
criteria were (1) patients aged <18 years and >65 years, (2)
patients with rheumatoid arthritis or any destructive spondy-
loarthropathies, (3) patients with far lateral or extraforaminal
disc herniation, (4) patients with recurrent disc herniation, (5)
patients with segmental instability, (6) patients with neurolo-
gical deficit, (7) patients with multiple disc herniations, and (8)
patients with canal stenosis.

Surgical Techniques

Microscopic Discectomy. Our technique of microdiscectomy used
is the same as that introduced by Caspar et al.'> The midline
incision was given at desired level. The fascia to the side of
herniation was incised along the spinous process and the mus-
cle was stripped subperiosteally to expose the desired lamina.
After proper exposure and placement of retractors, overhan-
ging of caudal lip of rostral lamina was partially removed with
the help of high-speed burr or Leksell rongeur. The required
amount of ligamentum flavum was removed. The dural sac
along with traversing nerve root was retracted. The herniated
disc was removed using small forceps. Targeted fragmentect-
omy was done in all cases. After satisfactory disc removal,
retractor was removed, wound was irrigated properly, and
closed in layers. Figure 1 shows a case of massive disc prolapse
managed with discectomy alone.

Transforaminal Lumbar Interbody Fusion. This surgery was also
performed by a standard technique as described in Rosenberg
et al.'* Vertical incision was given at the desired level. Muscles
and soft tissues were retracted laterally to expose spinous pro-
cess, lamina, facet joints, and transverse process. After the
exposure on both sides, pedicle screws were placed in standard
fashion followed by removal of spinous process at desired
level. Laminectomy was done. Facetectomy of required side
was performed. Once the neural elements were adequately
decompressed, then disc space was identified, and standard
discectomy was performed. Adequate removal of cartilaginous
end plates was performed. PEEK (polyetheretherketone) cage
of appropriate size was filled with autologous bone graft and
inserted in the disc space taking care of exiting nerve root and
thecal sac. After the interbody cage was placed, the pedicle
screws were attached to and compressed on the rod, thereby
restoring the lumbar lordosis while maintaining the restored
disc height. The wound was properly irrigated and closed in
multiple layers using appropriate sutures. Figure 2 shows a case
of massive disc prolapse managed with TLIF.

Data collected for analysis was age, gender, affected level,
duration of follow-up, mODI, Sciatica Bothersomeness Index
(SBI), modified McNab’s criterion, and any complications.
Back and leg pain were quantified using VAS score collected
from the patients at follow-up. The mODI score was used to
look how patient’s back and leg pain affecting his daily life.
SBI was used to quantify how bothersome patient’s back and
leg pain are, if present. Last, we also used modified McNab’s
criterion which reflects well surgeon’s impression about sur-
gery overall success in terms of patient’s satisfaction. Broadly,
there are 4 categories—excellent, good, fair, and poor. Any
patient with significant back and/or leg pain was further eval-
uated clinically and radiographically.

Adjacent segment degeneration (ASD)'> was defined as a
radiologic change in which the narrowing of disc height was >3
mm, the progressive slipping of adjacent segments was >3 mm
(in comparison with preoperative lateral flexion and extension
radiographs), and the posterior opening of adjacent segments
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Figure |. A case of massive disc prolapse managed with discectomy alone.

SRS

Figure 2. A case of massive disc prolapse managed with transforaminal lumbar interbody fusion (TLIF).
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Table 1. Comparison of Demographic Data of Patients in the
Discectomy and Transforaminal Lumbar Interbody Fusion (TLIF)
Groups.

Table 2. Comparison of Functional Outcome Scores Between
Discectomy and Transforaminal Lumbar Interbody Fusion (TLIF)
Groups.

Discectomy TLIF Discectomy TLIF P

No. of patients, N 144 123 Mean VAS (back) 0.92 1.29 .0693 (ns)
Age, years, mean 39.26 40.87 Mean VAS (leg) 0.40 0.50 438 (ns)
Gender, n (%) Mean mODI 7.734 15.61 .0002

Male 102 (70.83) 84 (68.3) Mean SBI 1.406 1.617 .58 (ns)

Female 42 (29.16) 39 31.7)
Level, n (%) Abbreviations: VAS, visual analogue scale; mODI, modified Oswestry Disability

L4:5 69 (48) 85 (69) Index; SBI, Sciatica Bothersomeness Index; ns, nonsignificant.

L5-SI 73 (50.7) 33 (27)

Others 2 5 discectomy group compared with 68.42% patients in TLIF
Durr;]aet;in of follow-up, months 55.07 51.86 group (Figure 3 and Table 3).

Range 20-101 20-101
Body mass index, kg/m?, mean + SD 26 + 35 255 + 3.7 Complications

was >5°. For the definition of lumbar instability,'® the inter-
vertebral displacement of the lumbar dynamic X-ray is more
than 3 mm or the angle changes more than 15°.

Statistical Analyses

GraphPad Prism V7 software was used for the statistical anal-
ysis. The results were presented as mean with standard devia-
tion. P values less than .05 were considered as statistically
significant. Unpaired 7 test was applied to compare age, VAS,
mODI, and SBI between 2 groups. Z test was applied to com-
pare McNab’s score.

Results

The data record of 144 patients who had undergone discectomy
and 123 patients of TLIF was included for analysis. Both
groups were comparable in terms of age, gender, and affected
level. The demographic data is summarized in Table 1. The
mean duration of follow-up was 55 months in the discectomy
group and 51 months in the TLIF group.

The age of the patients that were included in the study were
comparable to avoid any age-related bias on the outcome of the
surgical procedure performed.

Back pain and leg pain were quantified using VAS collected
from the patients at follow-up. Figure 1 is the dot-plot showing
the comparison of VAS scores.

The mODI score was used to assess how patient’s back
and leg pain affected daily life. SBI was used to quantify
how bothersome patient’s back and leg pain are, if present.
Figure 2 is the dot-plot showing the comparison of mODI
and SBI scores.

Both the groups were found comparable in terms of VAS for
back and leg pain and SBI. On the other hand, significant
difference was noticed among both groups for mODI, which
showed better functional outcome in discectomy. The overall
summary of scores is given in Table 2.

McNab’s criterion shows significant difference between the
2 groups where 80% patients have excellent outcome in

Overall, 3 cases of dural tear were observed, with 2 patients in
discectomy group and 1 patient in the TLIF group. Both
patients were managed successfully with conservative treat-
ment. Seven patients of the discectomy group experienced
recurrent herniation and was managed to some extent conser-
vatively. One patient in the discectomy group had foot drop,
which has not recovered even at 5 years of follow-up. There
was infection postoperatively in 1 discectomy patient and 2
TLIF patients. All 3 patients were managed conservatively
with intravenous antibiotics. Five patients in the discectomy
group developed instability later in life after successfully reco-
vering with discectomy. Last, 13 patients in the TLIF group
were found to develop symptomatic ASD on follow-up.

Discussion

Although the amount of disc prolapse has nothing to do with
the intensity of clinical symptoms, but it is usually seen that
surgery for massive lumbar disc herniation is more urgently
required compared to normal disc herniation due to greater
severity of radicular pain and also greater risk of developing
cauda equina syndrome. Most commonly performed surgery
for massive lumbar disc herniation is either discectomy alone
or discectomy along with interbody fusion. According to some
surgeons, discectomy alone for massive lumbar disc prolapse
can lead to various complications such as intraoperative neural
injury or cauda equina syndrome, chronic low back pain, or
postoperative segmental instability.'” To avoid such complica-
tions, such group of surgeons perform interbody fusion because
they prefer cutting facet to create more space for discectomy.
Not only do they avoid the aforementioned complications but
they also claim to produce better functional results as compared
with discectomy.

DePalma et al'® mentioned about the incidence of chronic
low back pain after surgical discectomy. They conclude that
discogenic low back pain is the most common cause of low
back pain after surgical discectomy. They also mentioned that
one of the limitations of their study was small sample size.
Solberg et al'® also mentioned the same in their publication.
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Figure 3. Visual analogue scale (VAS) scores comparison of the patients between the groups. An unpaired t test is applied, which resulted in a 2-
tailed P value of .0693 (VAS back pain) and .438 (VAS leg pain), which is statistically nonsignificant.

Table 3. Comparison of Mcnab’s Score Between Discectomy and
Transforaminal Lumbar Interbody Fusion (TLIF) Groups.

Discectomy TLIF

(N=144),% (N=123),% P V4
Excellent 80 68.42 105 .04036 2.0507
Good 12.8 22.80702 .04236 —2.03
Fair 5.6 7.017 544 .6527 (ns) —0.4513
Poor 1.6 1.754 386 9282 (ns) —0.092

Abbreviation: ns, nonsignificant.

They followed 180 patients of microdiscectomy for mean
follow-up period of 12 months. Their main follow-up score
was ODI, which is a functional scoring used in this study too.
They found that mean ODI score of those patients had
increased on follow- up. They showed failure rate of 8.9% and
if they also add cases of recurrent disc herniation (which they
have otherwise excluded while analyzing data) then their fail-
ure rate increases to 12.3%. There are groups of surgeons®***
who believe that fusion surgery is better than discectomy alone
in cases of massive lumbar disc prolapse. Satoh et al** pub-
lished their study and clearly mentioned massive disc hernia-
tion as one of the indications of fusion.

They further added that incidence of residual low back pain
and recurrent herniation are much lesser in fusion group com-
pared to nonfusion or discectomy group.

In our study, we have 144 patients in discectomy group and
123 patients in TLIF group. VAS scores for back and leg pain
in our study for both groups were comparable. Most of the
patients reported no pain in back after discectomy as well as
after TLIF. The highest VAS score we have in our discectomy
group was 9. This patient also developed foot drop after sur-
gery, which was not recovered. Otherwise, the mean VAS score
for discectomy patients in our study was 0.92. Similarly, in the
TLIF group, maximum VAS score we noticed was 5. Although
the maximum score is higher in the discectomy group but the
mean VAS score in TLIF group was 1.29, which is higher than
the mean of the discectomy group. On statistical analyses, both

groups were found comparable and no procedure is found to be
superior to the other in terms of back pain. Many different
studies claim more incidence of back pain in discectomy due
to heavy loss of nucleus pulposus and massive defect in annu-
lus fibrosus. But our study showed no difference of back pain
between the two groups. Similar comparable results were
observed in VAS for leg pain.

Li et al* also found no difference in ODI score of patients of
the 2 groups. They concluded that discectomy procedure is bet-
ter to fusion procedure because it offers less operative time, less
blood loss, and less hospitalization time. In our study, mODI and
SBI show better functional improvement in discectomy group of
patients compared with TLIF group. The possible explanation
for this outcome could be derangement in total sagittal balance
of spine. The relation of functional outcome and lumbar lordosis
is well known.?®*® Although the sagittal parameters were not
collected in this study, but this has important role in final func-
tional outcome. The other reason could be, TLIF is a circumfer-
ential fusion construct and hence more rigid with higher
stiffness. Therefore, more chances of development of ASD.>**

Mohapatra et al’*! reported outcomes of lumbar disc hernia-
tion after microdiscectomy. They used McNab’s criterion to
look for surgical outcome. They included 53 patients in their
study. They reported 57% of patients with excellent outcome
and 35% with good outcome. The remaining patients had fair
outcome with no patient with poor outcome. In our study, we
have used the same McNab’s criterion to report patient’s out-
come after surgery. It analyses the patient’s satisfaction look-
ing from surgeon’s perspective. Though most of the patients in
both groups have satisfactory outcome, in discectomy group,
excellent result was obtained in 80% of patients whereas in
TLIF group only 68.42% of patients have excellent results.
Overall, more percentage of patients in discectomy group has
better outcome.

We found 5 cases of instability in discectomy group. One of
the reasons for this could be overzealous removal of bone
creating iatrogenic instability. Surgeons favoring discectomy
sometimes have narrow margin of safety for iatrogenic
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Figure 4. Modified Oswestry Disability Index (mODI) and Sciatica Bothersomeness Index (SBI) scores: comparison of the patients between the
groups. An unpaired t test is applied, which resulted in a 2-tailed P value of .002 (mODI), which is statistically significant and the P value of .58

(SBI), which is statistically nonsignificant.
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Figure 5. Graphical representation of McNab’s score comparing
patients in the discectomy and transforaminal lumbar interbody fusion
groups (TLIF).

instability to prevent inappropriate retraction of dural sac. Also,
there were 7 cases of recurrent disc herniation in this group.
However, we have 13 (10.5%) cases who developed sympto-
matic ASD on follow-up in TLIF group. As discussed before, it
is considered to be due to development of more rigid construct.
The incidence of symptomatic ASD reported in literature is
about 18.5%.2°° whereas incidence of overall ASD reaches
up to 50%. No case of symptomatic ASD was reported in dis-
cectomy group. Overall, complications seen in the discectomy
group were 11% and in the TLIF group were 13%.

Limitations of Study

This is a retrospective study. There is a possibility of selection
bias as it was the surgeon’s choice for selection of particular
procedure. Preoperative functional scoring was not considered.
Radiographic parameters were not taken into consideration.

Conclusion

On analysis, functional outcome is favorable in both the
groups. However, both groups have different set of

complications. Recurrent disc herniation and instability is seen
after discectomy whereas ASD is seen after fusion surgery.
Discectomy procedure has advantage of avoidance of fusion
disease like ASD. Discectomy patients shows more overall
satisfaction and overall complication rates on long-term
follow-up are also less. In developing countries, where the
resources are limited, discectomy is the preferred procedure.
However, more multicenter, randomized, prospective, and
long-term studies should be conducted to better understand the
outcome of both the procedures.
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