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CASE REPORT

Full-endoscopic spine surgery in oldest old patients aged
over 90 years : A case report
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Abstract : Background : Transforaminal full-endoscopic spine surgery (FESS) is the least invasive spinal surgery 
and can be performed under local anesthesia. In Japan, the population is rapidly aging and the number of spinal 
surgeries performed in the elderly is also increasing. Object : In this report, we describe 3 patients aged 90 years 
or older in whom we performed FESS under local anesthesia. Case : The first case was a 90-year-old man who 
presented with severe leg pain. He had multiple medical comorbidities and was unsuitable for general anesthe-
sia. We performed FESS. After surgery, the leg pain resolved with full recovery of muscle strength. He was dis-
charged with no perioperative complications. The second case was a 90-year-old man who presented with severe 
leg pain. MRI showed a herniated nucleus pulposus and foraminal stenosis at L4 / 5. We performed FESS. The leg 
pain improved immediately after surgery. The third case was a 91-year-old woman in whom we diagnosed left L5 
radiculopathy due to foraminal stenosis at L5 / S1. After surgery, her leg pain was relieved. Conclusion : FESS is a 
good surgical procedure for elderly patients who are in a poor general condition because it is minimally invasive 
and can be performed under local anesthesia with early mobilization. J. Med. Invest. 71 : 169-173, February, 2024
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INTRODUCTION
 

Japanese society is rapidly aging, with 28.8% of the total pop-
ulation now aged 65 years or older and 1.9% aged over 90 years. 
The number of spine surgeries for the elderly is also increasing 
(1) due to advances in medical technology and minimal invasive-
ness of these procedures. 

Spinal surgery is generally performed under general anesthe-
sia. However, the number of patients with lumbar spinal stenosis 
(LSS) who cannot safely undergo general anesthesia due to 
advanced age or medical comorbidities is likely to increase in the 
future. The postoperative mortality rate is reported to be high 
in elderly patients who undergo general anesthesia (2, 3). There-
fore, there is a need for a spinal decompression method that can 
be performed under local anesthesia (4). We have performed 
full-endoscopic spine surgery (FESS) using a transforaminal 
approach under local anesthesia for herniated nucleus pulposus 
(NHP) and LSS (5-7). This technique allows the surgeon to op-
erate through a skin incision of only 8 millimeters with little or 
no damage to the back muscles, and preserves the mobility of the 
lumbar spine (7-9). 

The pathophysiology of LSS can be divided into central canal 
stenosis, lateral recess stenosis, and foraminal stenosis (10, 11). 
We perform transforaminal full-endoscopic lumbar undercut-
ting laminectomy for central canal stenosis (4), full-endoscopic 
ventral facetectomy (FEVF) for lateral recess stenosis (5, 12), 
and full-endoscopic lumbar foraminotomy (FELF) for foraminal 
stenosis (13-15).

Here, we describe 3 patients aged 90 years or older in whom we 

have performed FESS using a transforaminal approach under 
local anesthesia.  

CASE REPORTS

From December 2013 to October 2019, we performed 385 
FESS procedures in our hospital. Of these, 3 (0.8%) were patients 
aged 90 years or older (reported in this paper), 38 were aged 
80-89 years (9.9%), and 57 were aged 70-79 years (14.8% ; Fig 1). 

Case 1
A 90-year-old man came to our hospital with the chief com-

plaint of severe low back pain and right leg pain. The visual 
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Fig 1.　Graph showing the age distribution of patients who underwent 
full-endoscopic spine surgery at our hospital from December 2013 to 
October 2019. Three (0.8%) of these procedures were performed in 
patients aged 90 years or older.
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analog scale (VAS) for low back pain and leg pain was 100 / 100. 
Conservative treatment with oral medication had been ineffec-
tive because of side effects of nausea and drowsiness. He had 
multiple comorbidities, including chronic kidney disease, heart 
failure, and chronic obstructive pulmonary disease. He also had 
hyperkalemia and a history of cerebral infarction. He was taking 
antiplatelet medication and had been assessed by an anesthesiol-
ogist as unsuitable for general anesthesia.

Physical examination revealed manual muscle test (MMT) 
4 / 5 weakness of the right tibialis anterior and extensor digi-
torum longus muscles. Sensory and deep tendon reflexes were 
normal. Dynamic plain radiographs of the lumbar spine showed 
mild segmental instability at L4 / 5 and disc narrowing at L5 / S1 
(Fig 2A, B). Sagittal and axial views on magnetic resonance 
imaging (MRI) scans showed a dorsally migrated HNP that 
was localized on the right posterolateral and thickening of the 
ligamentum flavum at L4 / 5 (Fig 2C, D).

Reproducibility and an analgesic effect were confirmed by 
performing a selective right L5 nerve root block. The diagnosis 
was LSS with HNP at L4 / 5. The patient was not indicated for 
general anesthesia due to severe complications. Therefore, we 
performed full-endoscopic discectomy (FED) and FEVF using 
a transforaminal approach under local anesthesia. First, we 
created a surgical portal via an 8-mm skin incision 7 cm to the 
right of the midline and placed a cannula on the facet bone via 
the transforaminal approach. Next, we identified and resected 
the superior articular process and partially resected the infe-
rior articular process using a high-speed drill. After removing 
the bulging nucleus pulposus from the outside, and we also 
removed the thickened ligament flavum that was compressing 

the traversing nerve. Finally, we confirmed that the traversing 
nerve was decompressed. Postoperative images are shown in Fig 
2E-G. The operating time was 55 min and there was no measur-
able blood loss. 

The leg pain was disappeared immediately after surgery and 
muscle strength was fully recovered within a few days. At the 
final follow-up visit 2 years after surgery, the VAS scores were 
30 / 100 for low back pain and 0 / 100 for leg pain and numbness.

Case 2 
A 90-year-old man was referred to our hospital for investiga-

tion and treatment of severe left leg pain. There were comorbid-
ities, including diabetes mellitus, hypertension, chronic kidney 
disease, chronic obstructive pulmonary disease, and smoking. 
Therefore, he was considered unsuitable for general anesthesia. 
MRI showed HNP at L4 / 5 (Fig 3A) and left-sided foraminal 
stenosis at L4 / 5 (Fig 3B). Computed tomography (CT) scans 
showed bony foraminal stenosis on the left at L4 / 5 (Fig 3C, G). 
Reproducibility and an analgesic effect was confirmed by an L4 
and L5 nerve root block. We diagnosed left L4 and L5 radicu-
lopathy due to lateral recess stenosis and foraminal stenosis at 
L4 / 5. We performed FEVF for lateral recess stenosis (Fig 3F) 
and FELF for foraminal stenosis (Fig 3D, H) at L4/5 under local 
anesthesia. Using the TF approach, the exiting and traversing 
nerve can be confirmed to be decompressed by completely re-
secting the SAP and resecting the ligamentum flavum. The leg 
pain resolved after surgery. At the final follow-up visit 12 months 
later, the good outcome was maintained and he was able to walk 
with a T-cane.

Fig 2.　Case 1. Preoperative plain radiographs obtained in flexion (A) and extension (B) show 
mild segmental instability at L4 / 5 and disc narrowing at L5 / S1. (C, D) Preoperative sagittal and 
axial MRI scans show a dorsally migrated herniated nucleus pulposus that is localized on the right 
posterolateral and a thickened ligamentum flavum at L4 / 5. (E, F) Postoperative sagittal and axial 
MRI scans confirm that the downward migrated herniated nucleus pulposus has been discectomized. 
(G) Postoperative axial CT scan at L4 / 5 confirms removal of the right superior articular process by 
foraminoplasty using a high-speed drill. 3D, 3-dimensional ; MRI, magnetic resonance imaging ; CT, 
computed tomography
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Case 3
A 91-year-old woman visited our hospital complaining of 

severe left leg pain. She had undergone 2 spinal surgical pro-
cedures under general anesthesia in the past but had found the 
recovery period difficult. Therefore, she was reluctant to undergo 
further spinal surgery under general anesthesia. 

MRI and CT scans showed left-sided foraminal stenosis at 
L5 / S1 (Fig 4A-D). Reproducibility and an analgesic effect were 
confirmed by an L5 nerve root block. We diagnosed left-sided L5 
radiculopathy due to foraminal stenosis at L5 / S1 and performed 
FELF under local anesthesia. Postoperative images are shown 
in Fig 4E-G. The leg pain resolved after surgery but there was 
some residual numbness.

Fig 3.　Case 2. (A) Preoperative axial MRI scan shows a herniated nucleus pulposus at L4 / 5. (B) 
Preoperative sagittal MRI scan shows foraminal stenosis on the left side at L4 / 5. (E, F) Axial CT 
scan at L4 / 5 confirms complete resection of the superior articular process (arrow) and enlargement 
of the lateral recess after surgery. (C, G) Preoperative 3D (C) and sagittal (G) CT scans show left-
sided bony foraminal stenosis at L4 / 5. (D, H) Postoperative 3D (D) and sagittal (H) CT scans 
confirm total resection of the superior articular process and partial resection of the L5 pedicle (circle), 
resulting in enlargement of the L4 / 5 foramen after surgery. 3D, 3-dimensional ; MRI, magnetic 
resonance imaging ; CT, computed tomography

Fig 4.　Case 3. (A) Left parasagittal MRI scan shows narrowing of the foramen at L5 / S1. (B-
D) Preoperative axial scan at L5 / S1 and parasagittal and 3D CT scans show foraminal stenosis 
on the left side at L5 / S1. (E-G) Postoperative axial scan at L5 / S1 and parasagittal and 3D CT 
scans confirm partial resection of superior and inferior articular processes on the left, resulting in 
enlargement of the L5 / S1 foramen after surgery. 3D, 3-dimensional ; MRI, magnetic resonance 
imaging ; CT, computed tomography
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DISCUSSION
In these 3 cases, we performed FESS in oldest old patients 

aged 90 years or older under local anesthesia and awake and 
aware conditions. All cases had a favorable clinical outcome with 
no perioperative complications.

Spinal surgery for elderly patients
The overall complication rate for decompression surgery for 

LSS has been reported to range from 6% to 52% (16-18) and a 
major complication rate of 35% in patients aged 80 years or older 
with LSS (19). In a study of 8033 elderly patients with LSS by 
Imajo et al., there was no significant difference in the incidence 
of surgical complications between patients aged 65-79 and those 
aged 80 and older, but there was a significant difference in the 
incidence of general complications between patients aged 65-79 
and those aged 80 and older (20). Another study by Carreon et 
al. concluded that the risk of surgical complications increased by 
age (21).

Given that the above-mentioned studies were in patients over 
80 years of age, it could be expected that there would be an even 
greater risk of complications in those aged 90 years and older. In 
a study of 108,419 patients by Smith et al., the 60-day mortality 
rate after spinal surgery increased from 2.8 per 1000 in patients 
aged 60-69 years to 6.1 and 34.3 per 1000 in those aged 80-89 
years and 90 years or older, respectively (22). The increased 
mortality rates in that study were associated with a higher 
American Society of Anesthesiologists score, spinal fusion, and 
implants use. Moreover, it has been reported that the mortality 
rate is higher with general anesthesia than with regional anes-
thesia (2, 3) and that the mortality risk is particularly high in 
patients with respiratory complications (23-25). All these reports 
suggest that patients over the age of 90 years who undergo spinal 
surgery are at high risk of surgical and general complications 
and of postoperative mortality. However, with the increasing pro-
portion of elderly people in the population, the demand for spinal 
surgery in oldest old people is likely to increase in the future. We 
believe that performing FESS under local anesthesia can avoid 
unnecessary fusion surgery in oldest old patients and reduce the 
invasiveness of surgery and the hazards of anesthesia.

Full-endoscopic spine surgery
FESS was originally developed as a FED for HNP, but with 

the evolution of surgical instruments, its application has been 
expanded to LSS, and good results have been reported (26).

FESS is a minimally invasive spinal surgery (4) that needs 
only an 8-mm skin incision, causes minimal damage to the back 
muscles (5, 9) and relatively mild postoperative wound pain, 
and is reported to allow more rapid recovery, rehabilitation, and 
return to daily activity (27-29). Furthermore, one of the major 
advantages is that there is less bleeding. FESS can be performed 
via an interlaminar or transforaminal approach, and the trans-
foraminal approach allows the surgery to be performed under 
local anesthesia. We perform FESS using the transforaminal 
approach under local anesthesia with the patient awake and 
aware. Furthermore, patients are able to get out of bed 2 hours 
after surgery, which is not possible on the day of surgery under 
general anesthesia. Early mobilization decreases the risk of de-
lirium (30) and muscle weakness, which are postoperative com-
plications peculiar to the elderly. It has also been reported that 
reducing the doses of sedating and analgesic agents decreases 
the risk of delirium (30), which is a further advantage of FESS 
under local anesthesia.

CONCLUSION

Here, we report 3 cases of FESS performed in oldest old 
patients aged over 90 years, none of whom had postoperative 
complications. Patients in this age group are at particularly high 
risk for surgical and general complications. FESS is a good sur-
gical option, if indicated, for the elderly and those in poor health 
overall because it is minimally invasive, can be performed under 
local anesthesia, and allows early mobilization, which may lead 
to earlier discharge and decrease the risk of complications and 
mortality. 
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