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Intracanal and Foraminal Lesion
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Objective: Stenosis or herniated nucleus pulposus (HNP) occupying lumbar intracanal and foraminal area is an important
cause of double radicular symptoms. Using the combined interlaminar and paraisthmic approach, we performed decompre-
ssion surgery in patients with co-existing intracanal and foraminal lesions. The objective of this study is to describe usefulness
and outcome of combined interlaminar and paraisthmic approach surgery and to analysis the cause of poor outcome.
Methods: Between Apr 2009 and Apr 2014, 78 patients (42 males and 36 females) with intracanal and foraminal lesions
were enrolled in this study. Patients with a vacuum disc, spondylolisthesis, instability or an isthmic defect on the preoperative
dynamic view radiograph were excluded from this study. All patients underwent surgery through a combined approach for
discectomy and decompression. The outcome of surgery was evaluated and classified into excellent, good, fair and poor.
Results: The results were excellent in 53 patients, good in 9, fair in 6 and poor in 10 during the follow-up. The outcome
of the combined approach was excellent to fair in 87% (68 of 78) patients in our study. In the poor outcome group, three
patients complained of early-onset relapsed pain (<1 month) and another seven patients complained of delayed-onset pain
(>3 months).

Conclusion: Combined approach for both intracanal and foraminal area lesions may be useful if selectively performed on
patients whose facet joint is relatively intact, and that it is worthy of consideration as an alternative to fusion surgery; however,

further studies are needed.
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INTRODUCTION

The lumbar spine can be divided anatomically into the cent-
ral and lateral areas. Lesions in the central area (intracanal
lesions) have traditionally been managed through a standard
interlaminar approach. Lesions in the lateral area (foraminal
lesions) occasionally involve the exiting (upper) nerve root
within the neuroforamen and exposed through an extraspinal
intertransverse approach®'®". Spinal stenosis or herniated
nucleus pulposus (HNP) extending into both the intracanal
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and foraminal areas causes the development of biradicular
symptoms, and several authors managed such conditions by
performing a medial facetectomy or a total facetectomy™”.
Medial facetectomy has the drawback of controlling the neuro-
foramen on one side alone; thus, the presence of disc remnants
within or outside the foramen cannot be excluded'”. Addi-
tional partial facet removal in a lateral direction can lead to
instability, and sometimes fusion surgery is required"”. There-
fore, several surgeons perform total facetectomy with fusion
surgery for lesions existing in both the intracanal and fora-
minal areas as the proper treatment™'>'?. We performed the
combined interlaminar and paraisthmic approach as an alterna-
tive to fusion surgery. This sporadically reported approach
has the advantage of allowing the foramen to be inspected
on both sides, and of being a more time- and cost-saving proce-
dure than total facetectomy with fusion surgery. In this study,
we report our experience with a combined interlaminar and
paraisthmic approach for lesions existing in both the intracanal
and foraminal areas. The objective of this study was to describe
the usefulness and outcome of the combined interlaminar and
paraisthmic approach and to analyze the cause of poor outcome.



Usefulness and Outcome of Combined Interlaminar and Paraisthmic Approach

MATERIALS AND METHODS

Between April 2009 and April 2014, 78 patients (42 males
and 36 females) with intracanal and foraminal stenosis or her-
niated nucleus pulposus (HNP) were enrolled in this study
(Table 1). All patients had unilateral lesions and were refrac-
tory to conservative treatment. Patients with a vacuum disc,
spondylolisthesis, instability, or an isthmic defect on the pre-
operative dynamic view radiograph were excluded from this
study. All patients underwent surgery through a combined in-
terlaminar and paraisthmic approach for discectomy and de-
compression. The average age of the patients was 67 years
(range 33-82 years). All data were collected through a retro-
spective review of the charts and radiologic images. Advanced
imaging evaluations such as computed tomography (CT) and
magnetic resonance imaging (MRI) were taken for the pre-
operative diagnosis of the intracanal and foraminal lesions.
The CT images were reconstructed into parasagittal images
of the foramen, and allowed the detection of bony encro-
achment into the foramen. The parasagittal and axial magnetic
resonance images were evaluated for the presence of intracanal
and foraminal lesions (Fig. 1). A reduced size of the foramen

Table 1. Demographic features of the 78 patients who underwent
combined-approach surgery

Characteristics No. of patients (n=78) %
Sex
Male 42 54
Female 36 46
Age, years
3040 4 5
41-50 5 6
51-60 19 25
61-70 24 31
71-80 21 27
81- 5 6

Table 2. Modified Odom’s criteria
Grade

Definition

Excellent  All preoperative symptoms are relieved; the patient is
able to perform daily occupational tasks and activities
without impairment.

Good  Minimal persistence of preoperative symptoms; the
patient is able to perform daily occupational tasks and

activities without significant inferference.

Fair Relief of some preoperative symptoms; however, daily
occupational tasks and activities remain significantly
limited.

Poor Symptoms and signs are unchanged or become worse.

and obliteration of epidural fat surrounding the exiting nerve
root were considered as evidence of significant foraminal ste-
nosis. Postoperative serial dynamic view radiographs were
taken to evaluate the development of instability or isthmic
defect. The clinical outcome of surgery was evaluated and
classified into excellent, good, fair, and poor, on the basis of
modified Odom’s criteria (Table 2).

1. Surgical Technique

The first step in the operation is the standard interlaminar
approach to the intracanal lesions. A C-arm fluoroscope is
used to verify the correct position of the incision. After the
incision, the lumbodorsal fascia is detached bluntly from the
attachment to the spinous process. Erector spinae muscles at
the involved level are dissected subperiosteally from the spinous
process and lamina. Those muscles are retracted laterally over
the facet joint carefully. After the application of a Caspar micro-
lumbar discectomy retractor, partial laminectomy and decom-
pression of the intracanal area are performed. In the second
part of the operation, the paravertebral muscle is retracted
further laterally to visualize the lateral border of the isthmus
and the upper portion of the facet joint. With a high-speed
drill, the uppermost part of the facet joint and the lateral
margin of the isthmus are drilled. The amount of facet joint
resection should not exceed 50%. Then, the intertransverse
and foraminal ligaments are excised to expose the lesion lateral
to the foramen. The affected nerve root is then followed along
the neuroforamen. Sufficient nerve root decompression must
be carefully confirmed by using a foraminal probe. With this
combined approach, it is possible to maintain the integrity
of the facet joint and obtain sufficient exploration and decom-
pression of the foramen (Fig. 2).

Fig. 1. Preoperative magnetic resonance (MR) images obtained at
level L5-S1. (A) Axial T2-weighted MR image shows a herniated
disc effacing both the central and the left foraminal zones. (B)
Parasagittal T1-weighted image showing a left L5-S1 foraminal
stenosis with perineural fat obliteration surrounding the nerve root
compared with adjacent levels.
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Fig. 2. Anafomical diagram showing the bony resection area
(circle) of the combined interlaminar and paraisthmic approach
for decompression surgery.

Table 3. Level of operation

Level No. of patients (n=78) %
2-3 2 3
13-4 10 13
L4-5 51 65
L5-S1 15 19

Table 4. Outcome based on modified Odom’s criteria

Grade No. of patients (n=78) %
Excellent 53 68
Good 9 12
Fair 6 7
Poor 10 13

RESULTS

All 78 patients complained severe radicular leg pain, and
55 patients had combined back pain. The levels involved in
the operation were 1.2-3 (2 patients), L.3-4 (10 patients), [4-5
(51 patients), and L5-S1 (15 patients) (Table 3). The mean
follow-up period was 13.4 months. The outcomes based on
modified Odom’s criteria were excellent in 53 patients, good
in 9, fair in 6, and poor in 10 during the follow-up (Table 4).
There were no surgery-related complications. Lumbar dynamic
view radiography was performed in all patients at various times
after the surgery, and instability was found in five patients
and isthmus fracture was found in six patients. However, no
patients required revision surgery for poor outcome. In the
poor outcome group, three patients complained of early-onset
relapsed pain (<1 month), and the cause of pain was a tech-
nical error related to insufficient foraminal decompression.
Another seven patients complained of delayed-onset pain (3
months after the operation), and the pain was due to recurrent
herniated nucleus pulposus and adhesion. Patients with early-
onset pain underwent fusion surgery for a wider decompre-
ssion, and four patients with delayed-onset relapsed pain
underwent revision discectomy and adhesiolysis; however, the
remaining three patients did not return to our hospital for
revision surgery (Table 5). All seven patients who underwent
revision surgery showed improvement at the last follow-up.

DISCUSSION

Lesions that extend to the intracanal and foraminal areas
can cause double radicular compression'”. Such lesions are
difficult to treat with surgery. For lesions in the foraminal
or the extraforaminal area, many authors perform decompre-

Table 5. Summary of patients with poor outcome after the combined-approach surgery

Patients No. Age Sex  Level Recurrence duration (mo) Recurred site Recurred character Revision surgery
1 66 F L4-5 5 Foraminal HNP Decompression
2 64 F L4-5 <1 Foraminal I.D. Fusion
3 49 M L5-6 3 F/u loss F/u loss F/u loss
4 76 M 145 5 Intracanal Adhesion Decompression
5 59 M 14-5 <1 Foraminal I.D. Fusion
6 65 M 45 6 F/u loss F/u loss F/u loss
7 73 F L4-5 8 F/u loss F/u loss F/u loss
8 77 F L3-4 3 Intracanal HNP Decompression
9 42 M L4-5 6 Intracanal HNP Decompression

10 62 M 14-5 <1 Foraminal I.D. Fusion

F/u, follow-up; HNP, herniated nucleus pulposus; I.D., insufficient decompression.
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ssion surgery with an extraspinal intertransverse approach;
however, this approach only allows the exiting nerve root to
be decompressed'””. Some authors continue to perform sur-
gery with the anatomically familiar posterior midline inter-
laminar approach to decompress the intracanal and interverte-
bral foramen"™”. However, it is possible for unremoved disc
fragments to remain within or outside the foramen, and if
medial facetectomy is performed aggressively to have sufficient
control over the foramen, it can cause instability*”'?. Conse-
quently, these approaches share the disadvantage of controlling
the neuroforamen only unilaterally'”. Although total facetec-
tomy is recommended as an appropriate approach for fora-
minal decompression, revision fusion surgery is sometimes
required because instability can occur®””'?. Even if facet joint
destruction does not cause acute instability, total facetectomy
can modify the axial loading path in the three columns of
the spine, and cause postoperative lower-back pain due to
degeneration in the adjacent disco-ligamentous structures”.
For this reason, some authors believe that fusion surgery is
necessary when a total facetectomy is performed®'?. However,
fusion surgery costs more, results in a higher amount of blood
loss, and requires a longer surgery time and hospital stay than
decompression surgery””. And it is well known that the fusion
surgery may accelerate degenerative process in the adjacent
disco-ligamentous  structures'.

A few reports have described the advantages of combined-
approach surgery'®'™"). The combined-approach surgery
makes it possible to completely control the neuroforamen and
confirm the full extent of disc herniation in the surgical field
of view'"™. Additionally, this approach allows accessing the
upper and lower nerve roots without destroying the facet joint
or affecting spinal stability®'">"*'”, In this combined-app-
roach surgery, laminectomy is first performed with an inter-
laminar approach, and after the traversing nerve root is con-
firmed, the intracanal lesion is treated. In the process, the
proximal portion of the exiting nerve root is confirmed during
laminectomy, which can be helpful when the root is confirmed
in the foramen'”. Next, a paraisthmic approach is performed
to access outside of foramen along the laminar, which provides
the surgeon an anatomically familiar surgical field of view.
When the lateral portion of the isthmus and the uppermost
part of the facet joint are drilled, and the exposed intertrans-
verse and foraminal ligaments are dissected, the exiting nerve
root surrounded by adipose tissues can be confirmed, as well
as the foraminal lesion. Even in patients with severe foraminal
stenosis, movement of the proximal portion of the exiting
nerve root is communicated to the extraforaminal portion of
the nerve. Thus, when the surgeon moves the proximal portion
of the exiting nerve root while observing the extraforaminal
area, the surgeon can accurately ascertain the relation between

the lesion and the root".

In our study with a combined interlaminar and paraisthmic
approach, the outcomes of the surgery were excellent to fair
in 87% of the patients. The advantages of this surgical appro-
ach are that the facet joint is saved and instability is prevented.
However, in 11 patients, we confirmed isthmus fracture or
instability on postoperative dynamic view radiographs, and
we think that this may be because the wide resection performed
to achieve sufficient decompression could have weakened the
facet joint or the isthmus. Most patients were asymptomatic,
and the problem did not require revision surgery in any of
these cases. In 10 patients with poor outcome, the age, sex,
or surgery level was not statistically significant. But follow-up
CT or MRI imaging showed a technical error such as insu-
fficient foraminal decompression in three patients with early-
onset relapsed pain (<1 month). Of seven patients with delayed-
onset pain, four had recurrent HNP or adhesion, and three
were lost to follow-up. Insufficient decompression is the most
frequently occurring error in spinal decompression surgery”.
Thus, to improve surgical outcomes, an effort should be made
to reduce technical errors. This study has a short-term follow-
up (~1 year). Although isthmus fracture or instability does not
manifest in the first year, degenerative changes may occur with
time and cause pain in the future. Therefore, for an accurate
prognosis, a larger number of patients and a longer follow-
up would be needed. Overall, we think that surgery with this
approach may be useful if selectively performed on patients
whose facet joint is relatively intact, and that it is worthy of
consideration as an alternative to fusion surgery; however,
further studies are needed.

CONCLUSION

The outcome of the combined interlaminar and paraisthmic
approach was excellent to fair in 87% (68 of 78) patients in
our study. It is a useful management method for select patients
who have lesions that occur in both the intracanal and fora-
minal areas, and we think that it is a worthy alternative to
total facetectomy with fusion surgery. The procedure allows
sufficient foramen exploration with a minimally invasive app-
roach, and preserves the integrity of the facet joint. We believe
that improved surgical outcome can be attained if efforts are
made to achieve sufficient foraminal decompression. A longer
follow-up on a large series of patients is needed.
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