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Abstract

This is a retrospective monocentric study. The aim of this study is to analyze the incidence of recurrent or junctional lum-
bar foraminal herniated disc, in patients treated with trans pars microsurgical approach. Foraminal lumbar disc herniation
represents a challenging pathology for the spinal surgeon. The appropriate surgical approach still represents a matter of
debate. Several open and minimally-invasive techniques have been developed, in order to allow a proper tissue exposure
and preserving the vertebral stability. The trans pars approach has already been described as a possible alternative, allowing
excellent exposure of the herniated fragment with minimum bone removal. While few studies have analyzed the very low
rate of post-operative instability, no articles deal with the incidence of post-operative herniated disc recurrence or junctional
disc herniation in patients treated with this technique. We enrolled 160 patients operated at our institution. A univariate and
multivariate analysis of possible factors influencing outcome (age, sex, level and BMI) was performed. Outcome variables
were recurrent or junctional herniated disc. At the end, 135 patients were analyzed. Of the 135 patients, six presented recur-
rent herniated disc (4.4%) and other three developed a junctional herniation (2.2%). The occurrence of junctional herniated
disc or recurrent herniated disc was not influenced by the analyzed variables, both at univariate and at multivariate analyses.
The trans pars approach presents a low rate of recurrence and junctional herniation. Age, sex, level, and BMI do not influ-
ence the recurrence rate, both at same level and at junctional level.

Keywords Trans pars microscopic technique - Foraminal herniated lumbar disc - Junctional herniated lumbar disc -
Recurrences of foraminal herniated lumbar disc - Minimally invasive spine surgery

Introduction

Lumbar disc herniation (LDH)-related back pain still rep-
resents the most common pathological condition that the
spine surgeon faces in his or her clinical practice [1-3], and
among them, lumbar foraminal disc herniations (FLDH) are
undoubtedly the case that results in the most severe pain for
the patient and the greatest likelihood of neurological defi-
cits [4]. Over time, several surgical approaches have been
proposed for their treatment most of which involve mas-
sive bony removal so as to achieve wider exposure at the
expense, however, of potentially undermining the stability
of the spine [5, 6].
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In order to minimize vertebral instability, relatively new
surgical techniques focused on obtaining maximum expo-
sure with minimal bone removal have been proposed.

The trans pars interarticularis approach is one of them,
and its main focus is at exposing the herniated fragment in
the foramen of conjugation by partial removal of the verte-
bral isthmus alone without touching the joint in any way thus
preserving the stability of the segment [7, 8].

This approach has been demonstrated to be safe and effec-
tive to treat FHLD [8].

However, evidences on possible recurrence of LDH or
occurrence of a junctional LDH in patients with FLDH
treated with the trans pars approach are limited.

A recent literature meta analysis [9] shows how the recur-
rence rate of nucleus pulpous herniation after discectomy is
a wide common problem with rates ranging from 2 to 25%
despite the surgical technique used in the absence of any
work specifically analyzing the trans pars technique.
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Similarly, at the present day, no recent studies in litera-
ture exist specifically dealing with junctional herniations
after discectomies in general and with microscopic trans
pars techniques in particular; the only existing studies are
about adjacent segment pathology after lumbar arthrodesis
[10-12].

The aim of this retrospective study is therefore to specifi-
cally analyze the rate of recurrent or junctional LDH after
treating a FLHD with the microscopic trans pars approach
and to show if patients’ characteristics such as age, sex,
level, and BMI could influence this rate.

Surgical technique

The trans pars approach is a microsurgical technique with the
aim to give access to the foraminal region of interest (in order
to decompress the nerve root, to perform a discectomy, treat
the herniated disc syndrome, and prevent the relapse) in a less
destructive manner compared to other microsurgical options
available but achieving the same result in terms of efficacy.

The patient is under general anesthesia, prone, or in the
knee-chest position.

A paramedian incision of approximately 3 cm must be
carried out about 1cm far from midline; a dissection of the
subcutaneous tissue from the underlying fascia must be per-
formed, and therefore, the fascia is cut in the whereabouts of
the lateral aspect of the spinous process.

A subperiostal dissection of the multifidus muscle
must be carried out; the surgeon must carry on the dissec-
tion laterally to expose the inferior facet joint and the pars
interarticularis.

The pars interarticularis (as known as isthmus) from the
surgical view lies right above the intervertebral foramen,
from which the nervous root corresponding to the upper ver-
tebra transits. A dissector is then placed in the angle between
the superior aspect of the inferior facet joint and the lateral
aspect of the pars interarticularis as a radiopaque marker.
The removal of the lateral aspect of the isthmus must be car-
ried out using a twist-drill; also, a small part of the superior
aspect of the inferior facet joint can be removed; the removal
of the medial portion of the pars interarticularis is completed
using Kerrison rongeurs. The surgeon has now visual on the
lateral portion of the ligamentum flavum, which can be cut
and removed.

As aresult, the intraforaminal structures are now exposed:
the nerve root lies usually cranially, while the disc space can
usually be seen in the caudal part of the surgical window.
Once the herniated disc into the foramen is identified, it
must be gently and safely isolated from the nerve root then
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removed. Finally, a complete hemostasis of the site must be
obtained and the fascia, the subcutaneous tissue, and the skin
are closed in layers.

Materials and methods

This is a retrospective study enrolling patients suffering from
foraminal herniated lumbar disc (FLDH) and treated with
microsurgical trans pars approach.

Local ethical committee approved the present study
(55/2019/0ss/AOUFe).

Patients

Demographic and pre- and postoperative clinical character-
istics were recorded for all patients (age, sex, BMI), includ-
ing pain assessment and nerve root palsy (length of symp-
tomatic period, presence of motor deficit, and radicular pain
before the operation) (Table 1).

Indication for surgery were persistent radicular pain after
4-6 weeks of unsuccessful conservative and medical treat-
ment and/or presence of nerve root palsy. Contraindications
to surgery were active cardiovascular disease (acute heart
insufficiency, recent myocardial infarction, unstable coro-
nary syndrome) and other contraindications to general anes-
thesia (i.e., pneumonia, and sepsis).

All patients underwent preoperative MRI and were evalu-
ated for motor recovery and persistence of pain at regular
intervals until the third year after discharge. In the event
that the patient reported persistence of pain with the same
characteristics as preoperatively or the onset of new low
back pain with sciatalgic radiations, a new MRI was recom-
mended in order to highlight recurrence and/or the onset of
junctional herniation.

Statistical analysis

The statistical analyses were carried out using the Statisti-
cal Package for the Social Sciences, a software package for
Windows (version 11.0.1; SPSS, Inc.) (Microsoft Corpora-
tion, One Microsoft Way Redmond, WA 98052-7329, USA).

Univariate analysis (Fisher exact test) included impact
of age (range 25-86 years), sex, level (range L2/L3 to L5/
S1), and BMI (range 18-38.5 kg/m [2] median value = 26.8
kg/m [2] ) on outcome variables, i.e., evidence of junctional
herniated disc at follow-up and evidence of recurrence of
herniated disc at follow-up. Logistic regression analysis was
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0, YES

2, low back

Post OP PAIN
YES unchanged

NO

decreased = 1,

Post OP radicular pain

Pre OP pain-
radicular pain
(NRS)

Pre OP pain
radicular
pain

0, YES
FULL =1,

YES PARTIAL
2

Recovery NO

0, RECOVERY

Deficit pre OP  DEFICIT
STAT NO =
YES =1

Pre OP deficit

herniation herniation time
(months)

ID PAT Junctional Junctional

Table 1 (continued)
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=3

pain

YES NO

2

YES partial

YES (right tibi- 1

NO

MV

alis anterior

deficit + right
thigh strength

deficit)

10 NO

YES

1

YES full

YES (right tibi- 1
alis anterior

deficit)

NO

CM

used for defining the impact of the aforementioned variables
on outcome variables. Results presenting p < 0.05 were con-
sidered statistically significant.

Results
Demographic characteristics

We enrolled at the beginning 160 patients with purely foram-
inal herniated disc operated using trans pars microscopic
approach at Ferrara University Hospital between January
2015 and January 2020; 25 were lost during the follow-up
in the period between the surgery and the outpatient visit.
Therefore, we collected a total of 135 patients, 94 males
(69.6%) and 41 females (30.4%), with the age range of
25-86 years old and the median age of 61.3 years old.

In 132 out of 135 (97.8%) the BMI was available with a range
of 18.0-38.5 kg/m [2] and the median BMI was 26.8 kg/m [2].

Clinical characteristics

The locations of the LDHs were as follows: 17 patients pre-
sented L2-L.3 FLDH (12.87%), 39 L3-L4 FLDH (29.54%),
62 L4-L5 FLDH (46.96%), 16 L5-S1 FLDH (12.12%), and
1 had a FLDH at both L3-L4 and L4-L5 level (0.75%). The
right side was the most involved (78 patients — 59.01%),
while the left side was affected in 57 cases (43.18%), even
though one patient had bilateral involvement (0.75%).
Before surgery, 38 patients had symptoms for 1 month
or less (28.03%), while 97 had symptoms for more than 1
month (74.24%); median length of symptomatic period was
4.2 months, while the range was 1 week to 94 months. Before
surgery, all of 135 patients had radicular pain (100%) and 91
(67.04%) patients presented with a motor deficit: 33 patients
had foot dorsiflexion deficit (36.2%), 3 plantar-flexion (3.3%),
54 presented deficit of the thigh strength (59.3%), one had a
deficit of the adduction of the thigh (0.76%), and 7 of hip flex-
ion (7.7%). Seven patients had more than one motor deficit.

Outcomes

There were no major complications (CSF leak or hemor-
rhage) during or immediately following surgery.

Blood losses were minimal, no patients needed to be
transfused after these surgeries; hospitalization times were
minimal too with about 24 h on average of hospital stay with
mobilization on the first post op day.

Among 135 patients, 6 experienced recurrence at the
same level treated (4.4%): 1 patient presented L3/L4
recurrence after 2 weeks of follow-up treated with left
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laminectomy; 1 patient had right L3/L4 recurrence after 4
months of follow-up and not retreated because of patient’s
choice; 1 patient had left L4/L5 recurrence after 18 months
retreated with microscopic trans pars approach; one had a
recurrence after 5 months; another one after 7 months both
re-treated successfully with trans pars approach; and one
patient presented contralateral foraminal LDH after 20
months and was successfully treated surgically.

Among 135 patients, 3 had junctional herniation after
surgery (2.2%). One of them had two FLDH at L3-L4 and
L4-L5 levels and experienced a junctional asymptomatic
herniation at L.2-L3 level 33 months after surgery objectively
demonstrated with an MRI. One patient treated for L4-L5
FLDH presented a symptomatic L3-L4 junctional herniation
30 months after surgery, which was treated successfully with
two peri-radicular steroid injections. One patient treated for
L3-L4 FLDH presented a junctional L4-L5 herniation 10
months after surgery, demonstrated through MRI and suc-
cessfully treated with peri-radicular steroid injections.

Among 91 patient that experienced radicular deficit
before surgery, 70 patients referred total recovery in daily
activities (75.8%), 18 patients referred partial recovery in
daily activities (19.8%), and 3 patients referred no recovery
in daily activities (3.3%).

All patients (100%) had radicular pain preoperatively
(mean NRS 8, range 6-10, Table 1). After surgery, 96
patients referred no pain (71.1%), 14 patients referred low
back pain without sciatica (10.4%), 23 referred diminished
but residual radicular pain (17 %), and 2 patients (1.5% of
the total) referred that the pain had not changed.

The results of the statistical analysis performed showed that
the occurrence of junctional herniated disc or recurrent herni-
ated disc were not influenced by the analyzed variables, both
at univariate and at multivariate analyses (Tables 2 and 3).

Discussion

At the authors’ best knowledge, this is the first study specifi-
cally analyzing the rate of recurrences at the same level or
at a junctional level in patients with FLHD treated by the
microsurgical trans pars approach.

Despite the extensive debate in literature as to what is the
best approach in the surgical treatment of these conditions and
despite its detractors claiming that the trans isthmus technique
is burdened by a higher number of recurrences due to the nar-
row surgical corridor that would not allow optimal control
toward the medial side of the herniation, our results show that
out of 135 cases analyzed, 6 recurrences occurred at the same
level (4,4%) and only 5 of them were retreated with surgery.

Moreover, the rate of junctional herniation after surgery
was also low; only 3 cases out of 135 were detected (2.2%)
and none of these cases required surgery.

In order to compare our results, we performed a brief
literature review in which it emerges, as said before, that
nowadays there are no available published studies specifi-
cally analyzing recurrence and/or junctional disc herniation
rate after this kind of surgery.

The only pertinent results were obtained combining on
Pubmed search the terms “foraminal disc herniation AND
recurrence” and “foraminal disc herniation OR recurrence”,
including studies which analyzed the rate of hernial recur-
rence after surgery also with far lateral techniques and
excluding items of instrumented surgery; papers in which
endoscopic techniques were used and articles in other lan-
guages than English (see Table 4).

Porchet [8] et al. published in 1999 results about 202
patients operated with far lateral technique (187 trans
muscular, 15 para muscular). Only 9 out of 202 developed
recurrence at the same level (4 reoperated with far lateral
technique, 5 with standard interlaminar technique given
paramedian recurrence) with a calculated recurrence rate
of 4.45 %.

Kotil et al in 2007 [13] published a paper analyzing 14
patients with foraminal/extra foraminal L5/S1 disc hernia-
tions treated with trans-muscular technique in which they
reported no postoperative recurrence.

In 2018, resuming a technique already proposed in 2003
by Greiner-Perth [14], Abdelgawaad and colleagues [15]
performed 76 surgeries with microscopic assisted percutane-
ous nucleotomy technique for foraminal and extraforaminal
lumbar disc herniations obtaining recurrences in only two
treated cases (2.63 % of recurrence rate).

A more recent modification of the technique proposed by
Abdelgaawad was developed in 2021 by Alhashash. Accord-
ing to this modification, 50 patients with herniated foraminal
discs were treated obtaining only 2 recurrences (4%) [16].

A Japanese 2021 study proposed an alternative technique
for the treatment of lumbar foraminal pathologies involving
hemilaminectomy with laminoplasty, however, this tech-
nique was only used in 4 patients with extraforaminal disc
herniations and in 44 patients with lumbar herniations not
specifying how many of these were foraminal and how many
were paramedian. The recurrence rate was settled at 6.25 %
(3 recurrent disc hernias out of 48 treated) and in all cases
that required re operation a TLIF (transforaminal lumbar
inter body fusion) was performed [16].

Table 2 Table of Fisher exact test (statistically significant p value <
0.05)

Age Sex BMI Level
Recurrent herniation 0.638 0.408 0.879 0.239
Junctional herniation 0.571 0.334 0.519 0.685
Recurrence or junctional 0.528 0.180 0.743 0.640

@ Springer
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Table 3 Logistic regression results; outcome variable: recurrence

95% CI per

EXP (B)
Variables pvalue OR Inferior Superior
Age 0.651 1349 0.331 5870
Sex 0.253 3502 0.408 30,083
BMI (£24.9) 0.853
BMI (=25/<29.9) 0.924 0.928 0.201 4285
BMI (>30) 0.580 0.523  0.053 5191
Level (L2/L3/-L3/L4) 0.730
Level (L4/L5) 0.842 0.245 0.245 5622
Level (L5/S1) 0.439 0.303  0.303 15,665

Except for Porchet’s work in which 2 junctional recur-
rences are reported and Tanaka’s work in which 1 junctional
LDH is reported; no junctional recurrences are detected in
the other cited works.

Few years ago De Bonis et al. proposed a different, more
conservative approach for the minimally invasive treatment
of FLDH that would allow access to the foramen of conju-
gation only with minimal bony removal at the level of the
isthmus: the trans pars interarticularis microscopic approach
[17].

Although this approach is not entirely new, it has long
been criticized both because of its learning curve and
because, in the eyes of its detractors, for the possible dif-
ficulty to manage any hernias that extend even medially,
potentially thereby promoting the rate of recurrence in the
absence, however, of specific literature on the subject.

Results of the present study is intended as a natural
complement to the previous published in 2017 adding an
analysis of 135 consecutive cases operated with this tech-
nique in terms of recurrence rate and the onset of junctional
herniations.

Our results show the trans pars approach is comparable to
other approaches reported in the current literature (reported
by Porchet, Abdelgawaad, and Alhashash, sightly minor
comparing it with the Tanaka’s work) in terms of recurrence
rate (4.4%) and junctional herniation rate (2.2%).

The trans pars technique is less invasive in terms of mus-
cular damage than, for example, the far lateral trans muscular
techniques, using a smaller skin incision, that is comparable
to that used for the medial herniectomies (3 cm on average).

It was not in the aim of this paper the analysis of post
op instability; we have already published a paper that spe-
cifically addressed that issue (De Bonis et al. Spine 2017)
[17]. In this series, we did not perform a radiological
follow-up, but in patients that clinically presented post-
op problems (recurrence of HD, junctional HD, persistent
pain). All these patients (39 out of 135 cases) performed
MRI and dynamic X-rays, showing no signs of instability

@ Springer

and that is because the trans pars technique, as seen, only
requires the removal of a very small portion of bone at the
histmus level, without touching the articular complex in
any way.

All of the above considerations also greatly affect the
extremely short surgical times (the average duration of the
surgery is about 70 min) as well as a shorter postoperative
hospitalization and an earlier return to activities of daily
living.

Lastly, the results obtained from statistical analyses
show no significant correlations between the rate of LDH
recurrence (whether junctional or at the same level) nei-
ther with the patient's age nor, more importantly, with
BMI.

The latter finding about the non-correlation between BMI
and recurrence rate is interesting and in contrast not only
with the common thinking, that would like to see a higher
probability of recurrences with higher values, but also with
some studies published recently in literature although dif-
ferent surgical techniques were used.

As example, Siccoli et al. in 2022 [18] found this cor-
relation statistically significant (p = 0.017), the same has
done by Wang et al. in 2022 [19] that found a significant
correlation both with BMI and patient age (BMI p = 0.001,
age p < 0.001) while Li et al. [20] showed that only a BMI
above 25 is somehow related to an increased risk of recur-
rence considering a wide population sample but operated
with percutaneous endoscopic technique.

Several authors have published their series of patients
with foraminal lumbar herniation operated either with the
endoscope or with the microscope.

No series directly compare these two approaches. None-
theless, outcome variables in terms of pain control seem to
be similar [17, 21-23].

The population sample analyzed in our study is undoubt-
edly smaller compared to that reported in previously cited
papers but, to date, it appears to be the largest treated with
the trans pars microscopic technique so this data, while not
reaching statistical significance, are nonetheless important
and worthy of future investigation perhaps by enlarging the
sample.

Correlations between age and outcome, sex and outcome,
and age/sex/ BMI/treated level were also not significant in
these analyses (Table 2).

Conclusion

Trans pars microscopic approach for the treatment of FLDH
is effective and safe. Recurrence rate in our series is consist-
ently low and in line with the current literature, as well as
the onset of junctional LDH rate. Age, sex, BMI, and level
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of the herniated disc do not influence the rate of recurrences
both at same level and at junctional level.
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