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Background: Optimal approaches for treating surgical spine pathology in very geriatric patients,
such as those over the age of 80, remain unclear.

Objective: To describe outcomes of awake, transforaminal endoscopic surgical treatment for
patients 80 years old and older presenting with lumbar radiculopathy.

Study Design: Retrospective case review.

Methods: The records of 52 consecutive patients who underwent awake transforaminal lumbar
endoscopic decompression surgery performed by a single surgeon at a single institution between
2014 and 2019 were retrospectively reviewed. All included patients were followed for at least one
year after surgery.

Results: Transforaminal surgeries performed were discectomies (21), foraminotomies (7),
redo foraminotomies post-laminectomy (5), fusion explorations (13), facet cyst resections (3),
spondylolisthesis decompressions (2), and a decompression for metastatic disease (1). Seven
patients (13.5%) required repeat surgery at the treated level during the one-year follow-up. For the
remaining 45 patients, at one-year follow-up, preoperative visual analog scale (VAS) for leg pain
and Oswestry disability index (ODI) improved from 6.9 (£ 1.4) and 40.5% (+ 11.5) to 1.8 (x 1.4)
and 12.0% (x 10.8), respectively. The only complication of the procedure was a single durotomy
(2%).

Limitations: Single-center, retrospective case review with a relatively small number of cases with
diverse clinical pathology. A multi-center case study with a larger number of patients with a more
homogeneous case pathology would be more revealing.

Conclusions: Endoscopic spine surgery offers octogenarians a safe and effective option for the
treatment of lumbar degenerative spine disease and may represent a valuable treatment strategy
in a growing patient population.
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he number of American adults aged 65 or greater
is projected to double to approximately 98 million
by the year 2060 (1). Given the largely progressive
nature of degenerative spine pathologies, it is expected
that the overall aging of the population will also result
in a commensurate increase in demand and health care

utilization related to spinal pathologies (2). Accordingly,
contemporary health care systems have already seen an
increase in the overall utilization of spine surgery over
the last 2 decades; however, the specific distribution
of surgical procedures, which range from minimally to
maximally invasive, has also varied substantially and
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cannot only be explained by the increased demand of
an aging population (3-5). Optimal approaches to very
geriatric patients, such as those over the age of 80,
remain unclear. It is well established that, even at ages 80
and older, spine-related pathologies are a major source
of disability and that surgical management of these
pathologies can be both efficacious and cost-effective
(6-8). In general, surgical procedures and in spine surgery
specifically, octogenarians are known to be at significantly
higher risk of complications, which, especially in patients
with comorbid frailty, is associated with an increased risk
of perioperative mortality (9-11). Furthermore, surgery in
the geriatric is also associated with medium- to long-term
neurocognitive and functional decline (12-13). It stands
to reason that factors such as the utilization of general
anesthesia, the invasiveness of surgery, and the discharge
of an geriatric patient to home and not to a nursing
facility may have a large impact both on the natural
history of spine-related disability and overall long-term
health. Within this context, endoscopic spine surgery,
in which a minimally invasive approach is undertaken
without general anesthesia, is an attractive option in this
particular patient population. As such, the aim of this
clinical investigation was to evaluate the efficacy of and
complications associated with endoscopic spine surgery in
an octogenarian population.

METHODS

The protocol for this study was reviewed by the
Institutional Review Board of Rhode Island Hospi-
tal (Providence, Rl). The records of 52 consecutive
patients aged 80 or greater who underwent endo-
scopic lumbar spine surgery for a chief complaint of
lumbar radiculopathy between 2014 and 2019 were
reviewed. Only patients for whom one year of follow-
up was available were included. All procedures were
conducted in the prone position with local anesthe-
sia and sedation by a single surgeon (AT) using the
Joimax TESSYS endoscopic system (Irvine, California,
USA). The procedures were classified on the basis of
underlying pathology. All patients were asked to com-
plete the visual analog scales (VAS) for leg pain and
the Oswestry Disability Index (ODI) routinely as part
of their standard pre- and postoperative evaluation.

Case Examples
Case 1

A 96-year-old male veteran with a prior history of
an L4-5 laminectomy who presented with a right foot

drop. An MRI demonstrated the previous laminectomy
at L4-5, grade 1 spondylolisthesis, and a right-sided
juxta-facet cyst compressing the right L5 nerve (Fig.
1). A flexion-extension spine x-ray was performed and
revealed no instability. A right lumbar 4-5 transforami-
nal endoscopic foraminotomy and facet cyst resection
were therefore performed (Fig. 1C-D and Fig. 2). The
patient had immediate relief of his radicular pain, and
his foot drop improved from 0/5 to 4+/5. At one-year
follow-up, his VAS and ODI improved from 7 and 40 to
2 and 12, respectively.

Case 2

An 85-year-old man who presented with a left L3-4
radiculopathy and metastatic prostate disease. MRI
demonstrated metastatic infiltration and severe left
lumbar 3-4 foraminal stenosis (Fig. 3). A left lumbar
3-4 endoscopic foraminotomy and resection of the ret-
ropulsed L4 vertebral endplate were performed. The
patient was able to ambulate immediately after the
procedure and no longer needed the use of his cane.
At one-year follow-up, his VAS for leg pain and ODI
improved from 5 and 30 to 0 and 6, respectively.

Case 3

The patient is an 81-year-old male who presented
with a right lumbar 4-5 radiculopathy after a lateral fu-
sion. MRl demonstrated a right lumbar 4-5 foraminal/
far lateral disc herniation (Fig. 4). A right lumbar 4-5
transforaminal endoscopic discectomy was performed.
The approach inadvertently violated the dura. The bev-
eled tubular retractor and endoscope were turned away
from the dura so the discectomy could be completed. An
Integra Duragen patch was placed at the end of the case,
and a 3-month postoperative MRI showed resolution of
the disc herniation and the area of dura violated (Fig.
4). The patient had no symptoms referrable to the du-
rotomy. At one-year follow-up, his VAS for leg pain and
ODI improved from 7 and 42 to 2 and 12, respectively.

Case 4

An 88-year-old female who had undergone a Lum-
bar 4-Sacral 1 instrumented fusion presented with signs
and symptoms of a left L3-4 radiculopathy. MRI demon-
strated a left L3-4 foraminal disc herniation and forami-
nal stenosis (Fig. 5). A left lumbar 3-4 transforaminal
discectomy and foraminotomy were performed. Figure
5 demonstrates the blunt-tipped manual side-shaving
drill used to perform the foraminotomy and the posi-
tion of the tubular retractor. At one-year follow-up,
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Fig. 1. Preoperative lumbar MRI demonstrating a right L4-5 facet cyst post-laminectomy and the fluoroscopic images from the
surgery. A. Sagittal T2-weighted MR image demonstrating the right L4-5 facet cyst (open arrow) compressing the right L5
nerve. B. T2-weighted axial MR image demonstrating the right L4-5 facet cyst (open arrow) and the previous laminectomy. C.
Lateral and B. AP fluoroscopic images the position of the beveled tubular retractor in the right L4-5 foramen.

cyst.

Fig. 2. Endoscopic camera views of a transforaminal endoscopic decompression of a right L4-5 facet cyst post-laminectomy.
A. Endoscopic camera view of the right L4-5 foramen with a ball probe palpating the medial wall of the right L5 pedicle. B.
Endoscopic camera view of the Shrill drill performing a foraminotomy at the superior portion of the right L5 pedicle and the
ventral portion of the superior articulating process. C. Endoscopic camera view of the endoscopic grasper removing the facet

her VAS for leg pain and ODI improved from 6 and 32
to 2 and 6, respectively.

REesuLts

Fifty-two patients aged 80 years and older un-
derwent transforaminal endoscopic surgery for treat-

ment of radiculopathy in the 5-year period evaluated.
Transforaminal surgeries performed were discectomies
(21), foraminotomies (7), redo foraminotomies post-
laminectomy (5), fusion explorations (13), facet cyst re-
sections (3), spondylolisthesis decompressions (2), and a
decompression for metastatic disease (1). Levels treated
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Fig. 3. Left lumbar 3-4
transforaminal decompression
for metastatic prostate disease. A.
Sagittal T2 weighted MR image
demonstrating the left lumbar
3-4 foraminal retrolisthests

and foraminal encroachment.

B. Sagittal T1-weighted image
demonstrating the contrast
enhancement of the lumbar 3
and lumbar 4 vertebral bodies.
C. Lateral fluoroscopic image of
the beveled tubular retractor in
the foramen. C. AP fluoroscopic
image of the beveled tubular
retractor in the foramen.

were: L2-3 (4 cases), L3-4 (11 cases), L4-5 (20 cases), L5-
S1 (13 cases), and L4-5, L5-S1 (4 cases). Seven patients
(13.5%) required repeat surgery at the treated level
during the 1-year follow-up (Table 1). Four patients
were treated with adjacent segment disease; 2 (50%)
of these patients failed within a year. For the remain-
ing 45 patients, at one-year follow-up, preoperative
VAS for leg pain and ODI improved from 6.9 (= 1.4)
and 40.5% (+x 11.5) to 1.8 (= 1.4) and 12.0% (= 10.8).
There were no complications in this subset of patients
except for a durotomy that occurred in an 81-year-old
male. This patient was discharged home on the day of
surgery without complaint of headache or other symp-
toms related to durotomy. There were no infections. All
patients went home the day of surgery, and there were
no readmissions within a year of surgery.

Failures

Seven patients required repeat surgery in the one-
year postoperative period. Two cases were patients
with far lateral discs who needed repeat endoscopic
procedures. One case was a discectomy above, and

one case was a discectomy below a multilevel instru-
mented fusion; those patients required an extension
of the fusion for the discectomy above the fusion and
a repeat endoscopic discectomy for the discectomy
below the fusion. One case was a fusion exploration
for a pedicle screw fusion without interbody fusion.
In this case, the patient’s symptoms recurred after
endoscopic discectomy, and a repeat discectomy and
a transforaminal lumbar interbody fusion (TLIF) were
performed. One patient had a foraminotomy for a
lumbar 4-5 spondylolisthesis, and that patient re-
quired a hemilaminectomy at the same site during the
one-year follow-up. One patient had a 2 level forami-
notomy in the setting of a severe coronal scoliosis. The
patient did not improve with endoscopic surgery and
was referred for a deformity surgery.

Discussion

Health care demand related to degenerative spine
conditions will likely become increasingly prevalent in
geriatric patients in the coming decades. Although op-
erative risks are influenced by a variety of physiologic
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Fig. 4. Transforaminal decompression of a right lumbar 4-5 foraminal/far lateral disc herniation after a L4-5 LLIF from the
contralateral side. A. Sagittal T2-weighted MR image depicting the disc herniation in the right L4-5 foramen. B. Axial T2-
weighted MR image depicting the disc herniation in the right L4-5 foramen. C. Lateral and D. AP fluoroscopic images of the
initial dilator demonstrating the approach used to access the disc. E. Sagittal and F. Axial T2-weighted MR images taken 3
months after surgery, demonstrating the resolution of the disc herniation but the violation of the dura.

factors and comorbid medical conditions, advanced
age and the invasiveness of surgical intervention are
both certainly associated with perioperative morbidity
and mortality. As such, there is a significant potential
for minimally invasive decompressive surgery, when
indicated, for the management of spinal pathologies
in this patient population. Endoscopic lumbar transfo-
raminal decompression, which allows for decompres-
sion of foraminal pathology with minimal soft tissue
disruption and anesthetic requirements, clearly fits this

paradigm. In this series of 52 consecutive patients over
the age of 80 treated via an awake endoscopic trans-
foraminal approach, we report clinically and statisti-
cally significant reductions in both ODI and VAS with
a 13.5% reoperation rate and one major complication
(durotomy). One hundred percent of patients were
discharged home on the day of their initial procedure,
and none were readmitted. There were no infections
over the course of follow-up. The results are largely
comparable to results observed in a similar series of ge-
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riatric patients undergoing endoscopic transforaminal
decompression despite the fact that this patient cohort
had substantially more heterogeneous indications for
surgical intervention (14).

A total of 13.5% of patients in this series required
reoperation after endoscopic decompression. Rates of
reoperation after endoscopic transforaminal decom-
pression vary in the literature from 4 to 15% and are
broadly comparable with rates of reoperation after
open microdiscectomy (15-19). In large, population-

Fig. 5. Transforaminal decompression of a left

lumbar 3-4 foraminal disc herniation above a L4-S1
instrumented fusion. A. Sagittal T2-weighted MR
image depicting the disc herniation in the left L3-4
foramen. B. Axial T2- weighted MR image depicting the
Joraminal stenosis and disc herniation in the left L3-4
foramen. C. Lateral fluoroscopic image of the blunt-
tipped manual shaver drill during the foraminotomy. D.
AP fluoroscopic image of the beveled tubular retractor
and ball-tipped probe in the foramen.

based studies, rates of reoperation for geriatric pa-
tients have been notably higher than those for younger
patients (20). In this series, 3 patients underwent repeat
endoscopic decompression 3-5 months after index
surgery. Two other patients were referred for open
posterior decompression with or without fusion. The
remaining 2 patients ultimately underwent revisions
of pre-existing fusions. Notably, a high proportion of
cases in this patient population were revisions of prior
open decompressions (5 patients, 10%) or fusions (13
patients, 25%). Complications or sequelae of prior
lumbar open decompression and/or fusion surgery are
increasingly common indications for endoscopic lumbar
decompression; however, it is unclear if these indica-
tions make up 25% or more of all endoscopic lumbar
procedures, as they did in this series (17,21-23). Treat-
ment failure in this population commonly necessitates
more invasive surgical intervention, such as an exten-
sion of prior fusion, which in turn must be conducted
under general anesthesia and implies a greater surgical
risk to the patient. As such, attempted endoscopic de-
compression, even if unsuccessful, may be a reasonable
first step in the treatment of these patients.

There was one durotomy (2%) among 52 cases in
this series. This patient was managed successfully with
the placement of a Duragen onlay and had no subse-
quent symptoms or infection afterward. Both age and
invasiveness are known risk factors for durotomy in all
spine surgery (24-25). Rates of durotomy after open lum-
bar surgery in all patients have been reported between
2 and 15% (10,19,26-27). In endoscopic approaches,
the rate of durotomy is much lower and varies in the
literature from 0 to 2% (19,28). Our experience with
this procedure in the octogenarian population suggests
that it can be conducted safely without the substantial
added risk of durotomy in older patients.

Although this is a retrospective series, these results
do reflect the outcomes of a patient cohort who were

Table 1. Patients who underwent reoperation afier endoscopic transforaminal decompression

Age | Sex Sid;‘:ltt:;vel Pre-operative diagnosis Post-operative outcome

80 F LL3-4 Herniated disc above L4-S1 fusion Required TLIE, extending fusion, 5 months post-op

81 M RL5-S1 Herniated disc below L3-5 fusion Required repeat endoscopic procedure 3 months post-op

81 M RL4-5 Grade I spondylolisthesis with foraminal stenosis Required hemilaminectomy 4 months post-op

82 M LL4-5 Far lateral disc herniation Required repeat endoscopic discectomy 4 months post-op

82 M LL3-4 L3-S1 fusion with pedicle screws and herniated disc Required TLIF at 4 months

85 F RL4-5 Far lateral disc herniation Required repeat endoscopic discectomy 5 months post-op

87 F | RL4-5,L5-S1 Foraminal stenosis, severe coronal scoliosis Referred for deformity correction immediately post-op
E260 www.painphysicianjournal.com
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operated on by a single surgeon with a fixed operative
technique at a single institution and therefore elimi-
nate many significant sources of confounding. A mini-
mum follow-up period of one year is likely sufficient to
identify many cases of early treatment failure. Patients
who were lost to follow-up were excluded from the
analysis altogether. This study is necessarily limited by
its retrospective nature, and there is likely selection
bias in patients who are both referred for and who
ultimately consent to surgical intervention. Further-
more, this study does not attempt to make comparisons
between operative and non-operative interventions.
Further analysis, either in the form of prospective tri-

als or larger, multi-institutional retrospective cohorts
with longer-term follow up will be necessary to further
assess the risks and benefits of this intervention in a
geriatric population. Future analyses could also seek
to assess the cost-effectiveness of endoscopic transfo-
raminal decompression, particularly as a first offered
intervention in redo lumbar surgery.

CoONCLUSION

Endoscopic spine surgery offers octogenarians a
safe and effective option for the treatment of lumbar
degenerative disc disease and may represent a valuable
treatment strategy in a growing patient population.
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