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The Role of Percutaneous Transforaminal
Endoscopic Surgery in Lateral Recess Stenosis in
Elderly Patients
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Study Design: Prospective clinical study.

Purpose: To investigate the effect of percutaneous transforaminal endoscopic surgery (PTES) for lateral recess stenosis (LRS) in el-
derly patients and to assess patients’ health-related quality of life (HRQoL).

Overview of Literature: PTES is an increasingly used surgical approach, primarily employed for lumbar disc herniation treatment.
However, indications for PTES have been increasing in recent years. PTES has been recommended as a beneficial alternative to open
decompression surgery in specific LRS cases; PTES is termed as percutaneous endoscopic ventral facetectomy (PEVF) in such cases.
Methods: In total, 65 elderly patients with LRS were prospectively studied. Patients presented severe comorbidities (coronary insuf-
ficiency, heart failure, diabetes mellitus, and respiratory failure); thus, general anesthesia administration would potentially cause
considerable hazards. All the patients underwent successful PEVF in 2015-2016. The patients were assessed preoperatively and at 6
weeks; 3, 6, and 12 months; and 2 years postoperatively. Patients’ objective assessment was conducted according to specific clinical
scales; the Visual Analog Scale (VAS) was separately used for leg and low-back pain (VAS-LP and VAS-BP. respectively), whereas the
Short Form 36 Health Survey Questionnaire was used for the HRQoL evaluation.

Results: All studied parameters presented maximal improvement at 6 weeks postoperatively, with less enhancement at 3 and 6
months with subsequent stabilization. Statistical significance was found in all follow-up intervals for all parameters (p<0.05). Param-
eters with maximal absolute amelioration were VAS-LP, bodily pain, and role limitations due to physical health problems. In contrast,
VAS-BP, general health, and mental health were comparatively less enhanced.

Conclusions: PEVF was associated with remarkably enhanced HRQol 2 years postoperatively. PEVF is thus a safe and effective al-
ternative for LRS surgical management in elderly patients with severe comorbidities.

Keywords: Lumbar spine; Lateral recess stenosis; Percutaneous transforaminal endoscopic surgery; Percutaneous endoscopic ventral
facetectomy; Quality of life

Introduction nal ailment in the elderly, constituting the most common
indication for spine surgery in this patient subpopulation
Lumbar spinal stenosis (LSS) is a remarkably frequent spi- [1,2]. The prevalence of LSS gradually increases with age
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and is estimated to be 66.6% in the age range 60-69 years
[3]. Anatomically, LSS is classified into two distinct sub-
types: central stenosis (CS) and lateral stenosis [2]. Lateral
stenosis can be further subclassified into lateral recess ste-
nosis (LRS) and foraminal stenosis [4]. The proportional
reduction in the diameter of the lumbar spinal canal is as-
sociated with the compression of neurovascular structures
and the appearance of clinical symptomatology [5]. When
surgical treatment is indicated, decompression surgery
with or without fusion is typically performed [6].

Percutaneous transforaminal endoscopic discectomy
(PTED) is a novel, full-endoscopic surgical technique,
primarily used for the treatment of lumbar disc herniation
(LDH) [7]. PTED is becoming increasingly popular in
the field of spine surgery owing to its surgical advantages
[8]. PTED is associated with the preservation of dorsal
musculature and spine elements, lesser intraoperative
hemorrhage, low perioperative morbidity rates, and rapid
rehabilitation [8-11].

The minimally invasive character and surgical advan-
tages of PTED has broadened the spectrum of indications
in recent years. Thus, percutaneous transforaminal en-
doscopic surgery (PTES) has been recently proposed for
surgical management of LRS. In such cases, the technique
is termed as percutaneous endoscopic ventral facetectomy
(PEVF) [6]. Although it is a recent development, PTES
utilization for LRS treatment has gained considerable
interest in literature [6,12-17]. However, none of these
studies have reported specific results about health-related
quality of life (HRQoL) in elderly patients with LRS after
PTES. Furthermore, none of these studies focused only on
the elderly, including a relatively satisfactory sample.

The aim of this study was to study particular outcomes
of postoperative HRQoL, focusing on elderly patients
after PTES using the transforaminal endoscopic surgical
system (TESSYS) technique.

Materials and Methods

1. Population and approvements

Our study enrolled only elderly patients aged >65 years
(World Health Organization definition of elderly/older
person) [18]. All the patients had LRS and were theoreti-
cally appropriate for open decompression surgery, meet-
ing all current indications. All the patients were com-
pletely informed about the study’s aims and scope, and all

the patients provided written informed consent. The study
was approved by the institutional review board of Inter-
balkan European Medical Center (Thessaloniki, Greece)
and local ethics committee. All aspects of this study were
conducted in accordance with the ethical principles for
medical research involving human subjects, outlined in
the Helsinki Declaration of 1975 (revised 2013).

2. Inclusion and exclusion criteria

Inclusion criteria were as follows: (1) radiculopathy; (2)
neurogenic claudication; (3) sensory or motor neurologi-
cal deficit; (4) LRS, particularly due to excessive osseous
growth rather than yellow ligament hypertrophy/ossifi-
cation, as confirmed by radiological examination of the
lumbar spine (Figs. 1-3), in compliance with clinical find-
ings; (5) failure of 12-weeks™ conservative treatment; and
(6) elderly patients with a contraindication for general
anesthesia due to severe comorbidities, such as coronary
insufficiency, heart failure, diabetes mellitus, and respira-
tory failure.

Exclusion criteria were as follows: (1) noncontaminated
disc hernia exceeding one-third of the spinal canal on
sagittal magnetic resonance imaging scans; (2) sequestra-
tion of the disc; (3) recurrent herniated disc or previous
surgery at the affected level; (4) segmental instability or
spondylolisthesis; (5) vertebral fracture; or (6) spinal tu-

Fig. 1. Preoperative computed tomography of an enrolled patient,
demonstrating the presence of lateral recess stenosis due to exces-
sive 0sseous growth.
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Fig. 2. Preoperative magnetic resonance imaging, indicating the
significant compression of nerve roots in right lateral recess due to
inordinate osseous development.

Fig. 3. Preoperative (A) left para-sagittal and (B) axial T2-weighted
magnetic resonance imaging demonstrating lateral recess stenosis
primarily due to excessive abnormal osseous development and disc
degeneration.

mor or infection.
3. Methods

A prospective study with 65 patients was designed and
conducted. Patient age, presence of comorbidities, and
imaging findings (emergence of LRS, particularly as a
result of excessive osseous growth rather than yellow liga-
ment hypertrophy/ossification) raised the dilemma of the
selection of a surgical treatment method. After careful
review of the medical history, clinical and radiological

Fig. 4. Introduction of needle under fluoroscopic guidance (lateral plain
radiograph).

examination, and consultation between the surgeon, the
anesthesiologist, and the radiologist, PTES was selected.
All patients thus underwent successful PEVF for LRS in
2015-2016 and were subsequently assessed at regular
follow-up intervals: at 6 weeks; 3, 6, and 12 months; and
at 2 years postoperatively. Preoperative values were also
acquired. Objective evaluation of the patients health was
performed using specific clinical scales. The Visual Ana-
log Scale (VAS) was used for lower-limb and low-back
pain (VAS for limb pain [VAS-LP] and VAS for back pain
[VAS-BP]). Moreover, HRQoL was evaluated using the
Short Form 36 Health Survey Questionnaire (SE-36).

4. Surgical technique

All the patients underwent full-endoscopic ventral fac-
etectomy by the same spine surgeon with experience in
PTED with TESSYS. Local anesthesia and mild sedation
were used for the surgical procedure. Patients were pre-
operatively placed in the lateral decubitus position, ly-
ing down on the opposite side. Optimal foraminal space
enlargement was thus accomplished. Disinfection of the
surgical field as well as a local anesthetic injection at the
point of needle entrance were subsequently performed.
Initial introduction of the needle was done at 11 cm lat-
eral to the midline. Transit corridor was thus leading in
Kambin’s triangle (safe zone) [19]. The rational needle
position during gradual promotion was continuously vali-
dated intraoperatively by fluoroscopic guidance (Fig. 4).
Sequential passage of reamers was then performed along
with mild sedation and analgesia (fentanyl ampule) ad-
ministration. The diameters of the reamers were 5.5, 6.5,
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Fig. 5. Sequential introduction of reamers and foraminoplasty.

Fig. 6. Insertion of cannula and endoscope with osseous decompres-
sion of lateral recess.

and 7.5 mm (Joimax System; Joimax, Irvine, CA, USA),
thus accomplishing satisfactory foraminoplasty (Fig. 5).
The cannula and endoscope were subsequently advanced,
accomplishing lateral recess decompression with ventral
facetectomy (Fig. 6).

5. Visual Analogue Scale for lower-limb and low-back
pain

VAS implementation is a convenient and illustrative pro-
cess for the assessment of various parameters, including
pain [20]. A unipolar horizontal line (100 mm) was used
in our study. Patients were asked to indicate with a mark
the level of pain experienced by them. Separate VASs were
used for lower-limb and low-back pain, obtained at every
follow-up interval evaluation. Every score was calculated
in millimeters to one decimal place. The minimal clini-
cally remarkable alteration was determined to be 9 mm,
whereas other parameters, such as sex, age, and pain etiol-

ogy were not independently analyzed [21].
6. Short Form 36 Medical Health Survey Questionnaire

SE-36 represents a widely used method for HRQoL as-
sessment in spine surgery [22,23]. It comprises 36 distinct
items, assessing eight parameters regarding the general
health and daily life of patients: physical function (PF);
role limitations due to physical health problems (RP);
bodily pain (BP); general health (GH); energy, fatigue and
vitality (V); social functioning (SF); role limitations due to
emotional problems (RE); and mental health (MH). Each
patient was asked to respond to the structured question-
naire at each follow-up interval. Overall results were then
collected and processed, and were converted to a percent-
age. A higher score is related to favorable HRQoL in all
studied parameters. If responses were provided for less
than half the entries, the questionnaires were considered
invalid.

7. Statistical analysis

Statistical analysis of the data was conducted using IBM
SPSS software ver. 23.00 (IBM Corp., Armonk, NY, USA).
The categorical variables were expressed as percentages,
and the continuous variables (age, VAS scores, and SF-
36 scores) were expressed as meantstandard deviation.
Comparisons of the continuous parameters were accom-
plished using the Student t-test and Wilcoxon test, when a
normal distribution was present and absent, respectively.
The level of statistical significance was set at p=0.05. The
VAS scores and SF-36 scores were preoperatively assessed
and at all regular follow-up intervals.

Results

All the patients successfully completed all follow-up sec-
tions. The majority of patients exhibited no perioperative
complications and were discharged on the first postop-
erative day. Two patients (3.1%) presented postoperative
dysesthesia in exiting nerve root distribution (L5-S1 in
both cases), which was completely improved by the first
examination at 6 weeks.

The patients’ demographic characteristics are summa-
rized in Table 1. All the parameters were evaluated preop-
eratively and at 6 weeks; 3, 6, and 12 months; and 2 years
postoperatively. The data are presented in Table 2.
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Fig. 8. Alteration in BP values at various times of follow-up. BP, bodily
pain.

that BP and RP were the most improved (Table 2, Figs. 7,
8). In contrast, relatively moderate improvements were
observed in PE, V, SE, and RE (Table 2, Figs. 7, 9), whereas
MH and GH presented comparatively minimal ameliora-
tion (Table 2, Figs. 7, 10).

Regarding VAS scores, improvement patterns were
similar for the lower-limb and low-back pain assessments.
Nevertheless, absolute reduction in VAS scores was great-
est for the VAS-LP (Table 2, Fig. 7). In contrast, ameliora-
tion of VAS-BP during various follow-ups was slight to
moderate. Patients continued to express considerable back
pain at the end of follow-up (Table 2, Fig. 7).

Discussion

LSS is a common clinical condition that significantly con-
tributes to pain and disability, particularly in the elderly
[3]. Reductions in spinal canal diameters and subsequent
compression of neurovascular structures can be caused
by single or multiple etiologies. Anterior disc protrusions
(soft or calcified) and arthritic hypertrophy or posterior
ossification/calcification of facet joints, yellow ligaments,
or lamina can all lead to spinal canal limitation and subse-
quent compression [24]. Patients commonly express neu-
rogenic claudication and/or radicular symptomatology,
sometimes with chronic low-back pain [5,24]. A clinical
differential diagnosis of CS from lateral stenosis might be
impossible owing to the similarity of clinical manifesta-
tions. However, the severity of neuropathic pain is greater
in lateral stenosis owing to the involvement of spinal

100
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Fig. 9. SF value alteration at follow-up times. SF, social function.
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Fig. 10. GH value change at times of follow-up. GH, general health.

nerves and dorsal root ganglia [2].

PTED is an innovative, full-endoscopic, minimally
invasive, surgical technique for spine [7]. Despite the
surgical advantages, this technique can be associated
with considerable risks for the beginner spine surgeon as
well as for the patient [25]. However, rational and experi-
enced conduction of PTED is related to minimal surgical
trauma, minimization of epidural space scarring, shorter
hospitalizations and rehabilitation times, and low periop-
erative morbidity and pain. Furthermore, it is conducted
under local anesthesia and mild sedation, requiring only a
small incision of 8 mm, rather than general anesthesia [6-
11,25].

Recently, PTES has been recommended for the treat-
ment of LRS instead of the gold standard open decom-
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pression surgery [15]. Lateral recess decompression is
accomplished with ventral facetectomy (PEVF) [6]. PTES
has also been proposed for the treatment of failed back
surgery syndrome with a background of recurrent or re-
sidual LDH and lateral stenosis [13].

Lewandrowski [12] conducted the first thorough evalu-
ation of the role of PTES in various types of LSS. He ret-
rospectively studied 220 patients with lateral stenosis with
or without LDH, conducting percutaneous transforaminal
decompression using the outside-in technique. Although
decompression in the middle and exit foraminal zones
was adequate, entry zone decompression was found to be
inadequate with this technique and was associated with
clinical failure [12].

These results were different from those of subsequent
studies. Li et al. [14] performed a prospective study to de-
termine the outcomes of PTES in LRS with or without the
presence of LDH. A total of 85 patients (mean age, 56.7
years) underwent percutaneous lumbar foraminoplasty
and decompression, using a specially designed instrument
for LRS. A 2-year follow-up was performed. Postoperative
assessment demonstrated that VAS (for low-back and leg
pain) and Oswestry Disability Index (ODI) values were
remarkably enhanced at each follow-up. In addition, PTES
outcomes for the majority of patients were favorable ac-
cording to the MacNab scores evaluation. Based on these
data, it was concluded that PTES with foraminoplasty and
decompression constitutes a beneficial alternative in LRS
surgical treatment in terms of safety and effectiveness [14].

More recently, broad easy immediate surgery (BEIS)
was tested in concordance with percutaneous transforam-
inal endoscopic technology for LRS in elderly patients.
A total of 21 patients were prospectively studied with a
1-year follow-up. Postoperatively, VAS and ODI scores
were found to be significantly improved. In addition, im-
plementation of modified MacNab criteria revealed that
14 patients had ‘excellent’ results, five ‘good, and two ‘fair’
It was therefore suggested that percutaneous transforami-
nal endoscopic BEIS could be efficiently used to treat LRS
in the elderly [16].

Chen et al. [17] also currently reported specific out-
comes of PTES in elderly patients with LRS. A total of 25
patients (mean age, 79.6 years) were enrolled and postop-
eratively evaluated for a mean interval of 23-34 months
(reporting though specific results until 1 year postop-
eratively). VAS scores for lower-limb pain, ODI scores,
and MacNab criteria were implemented for the clinical

Asian Spine ] 2019;13(4):638-647

assessment. VAS scores as well as ODI scores were dem-
onstrated to be significantly improved at all follow-ups in
comparison with preoperative values. A clinical course of
21 patients (87.5%) was defined as ‘excellent’ or ‘good” 12
months postoperatively, thereby demonstrating the effec-
tiveness of PTES for LRS surgical management in geriatric
patients [17].

The results of these studies are consistent with our data
[14,16,17]. The statistical analysis in our study revealed
that VAS-LP and VAS-BP were significantly improved at
all times in the follow-up. However, the VAS-LP absolute
alteration was remarkably greater than that of VAS-BP,
which, despite statistical significance, presented slight to
moderate improvement. This difference might be attribut-
ed to the age of our patients. All the patients were elderly,
presenting severe degenerative alterations in radiological
evaluation. These alterations (and particularly an exces-
sive abnormal bone development as described) resulted
in LRS. PEVF was performed at only one level, targeting
nerve root and dorsal ganglia decompression. Therefore,
absolute amelioration of leg pain indicated satisfactory
lateral recess decompression, whereas the considerable
remaining back pain could be attributed to general degen-
erative lumbar spine disease in these patients.

To the best of our knowledge, this is the first study to
include an HRQoL evaluation in elderly patients after
full-endoscopic ventral facetectomy with the TESSYS
technique for LRS. We believe that pain constitutes only
one parameter of HRQoL and is insufficient to express
the universal outcome of PTES in patients’ postoperative
daily life. Based on these hypotheses, we assessed overall
HRQoL, thus performing a more multifactorial evalua-
tion of our patients and excluding safer results about the
technique’s actual effects.

Our results demonstrated that all parameters of SF-
36 were significantly improved at all follow-up intervals.
Amelioration was demonstrated to be quantitatively
maximal in 6 weeks’ time postoperatively, with further
improvements at 3 and 6 months in all parameters. How-
ever, the chronic interval of 3 months constituted a deter-
minant of patients’ subsequent clinical course. Values of
all indexes presented their maximal postoperative climax,
whereas overall alterations after 3 months and until the
end of follow-up were not quantitatively remarkable.

Nevertheless, differences were also observed here; the
parameters with maximal improvement were BP and RP,
whereas MH and GH showed minimal improvements.
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Based on these results, we hypothesize that leg pain due
to neurovascular structure compression in LRS represents
a serious part of patients’ general subjective perception
of pain. Therefore, amelioration of leg pain (and in lower
grade of back pain) results in significant enhancement of
the BP parameter. In contrast, MH and GH parameters
were minimally improved, possibly owing to the impaired
mental state and the presence of comorbidities in these
patients.

Regarding postoperative complications, two of our pa-
tients (3.1%) had provisional dysesthesia in exiting nerve
root distribution. Both patients underwent PTES at the
L5-S1 level, and dysesthesia was completely conserva-
tively regressed at the 6-week postoperative assessment.
This complication has also been reported by other authors
in their studies. Li et al. [14] had reported the emergence
of postoperative exiting nerve root dysesthesia in three
patients (3.5%), all surgically treated at the L5-S1 level.
Moreover, Zhang et al. [16] reported the presence of low-
er-limb paresthesia in one patient (4.8%), being conserva-
tively treated at 3 months postoperatively. Chen et al. [17]
also reported this complication in one patient (4%), with
successful conservative treatment after 2 weeks. From our
point of view, postoperative dysesthesia at the L5-S1 level
can emerge as an outcome of intraoperative root irritation
due to the level particularity. The presence of anatomic
obstacles such as iliac wings and the extent of L5 trans-
verse processes considerably contribute to the narrowing
of the intervertebral foramen, thereby complicating surgi-
cal access via the transforaminal approach [10]. However,
the temporary nature of this entity limits its surgical sig-
nificance.

Limitations of our study include the relatively small
sample size as well as the relatively limited follow-up
evaluation. Nevertheless, there are no large prospective
clinical studies in the current literature regarding transfo-
raminal full-endoscopic surgery in elderly patients with
LRS with a follow-up of >1 year. Moreover, all patients
recruited in our study were characterized by the synchro-
nous presence of considerable comorbidities. Additional
studies with larger samples, more extensive follow-up
evaluations (e.g., assessing mid-term results in 2-5 years
postoperatively), and enrollment of otherwise healthy
elderly individuals (in potential comparative studies of
PTES versus conventional open decompression surgery)
should be conducted to further elucidate and verify the
outcomes of full-endoscopic ventral facetectomy in LRS

surgical treatment in elderly patients.

PTES was associated with postoperative improvements
in leg and low-back pain, in conjunction with statistically
significant amelioration in all parameters of HRQoL. Im-
provements in all values were maintained until the end of
the 2-year follow-up.

Conclusions

To the best of our knowledge, this is the first study in the
current literature to use SF-36 for HRQoL evaluation in
elderly patients after PTES for LRS. PTES was associated
with notably less postoperative pain and remarkably im-
proved quality of life. All studied indexes featured maxi-
mal amelioration at 6 weeks postoperatively, with subse-
quent lesser improvement at 3 and 6 months and further
stabilization. VAS-LP, BP, and RP were demonstrated to
present maximal comparative amelioration, whereas VAS-
BP, GH, and MH were less ameliorated. PEVF was there-
fore demonstrated to be a satisfactory alternative in terms
of safety and effectiveness in elderly patients, whose severe
comorbidities often automatically exclude the possibility
of general anesthesia and open decompression surgery.
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