
Background: Transforaminal endoscopic lumbar disc decompression (TELD) has emerged as 
a treatment alternative to open lumbar discectomy, but rates of herniated lumbar disc (HLD) 
recurrence after TELD are higher by comparison. 

Objectives: We conducted this study to identify factors correlating with early HLD recurrence 
after TELD.

Study Design: Retrospective study.

Setting: The Department of Anesthesiology and Pain Medicine, Neurosurgery at Spine Health 
Wooridul Hospital.

Methods: As a retrospective review, we examined all patients undergoing TELD between 2012 
and 2017, analyzing the following in terms of time to recurrence: age, gender, body mass index 
(BMI), comorbid conditions (diabetes mellitus [DM], hypertension [HTN]), smoking status, nature 
of disc herniation (central, paramedian, or foraminal), Modic changes, migration grade (rostral 
vs. caudal track + degree), herniated disc height (Dht) and base size (Dbase), and the presence of 
spondylolisthesis on magnetic resonance imaging.

Results: During the 5-year study period, 1,900 patients underwent TELD procedures, resulting 
in 209 recurrences (11.0%). In 27 of these patients (12.9%), herniation recurred within 24 hours 
after surgery. Recurrences most often developed within 2-30 days (n = 76). The smaller the size 
of a herniated disc, the earlier it recurred. Recurrences were unrelated to gender, BMI, DM or 
HTN, smoking status, migration grade, nature (Dht or Dbase of herniated disc), or the presence of 
spondylolisthesis.

Limitations: In addition to variables assessed herein, other clinical and radiologic parameters 
that may be important in recurrent disc herniation should be included. Furthermore, only 
univariate analyses were performed, making no adjustments for potential confounders, therefore, 
independent risk factors could not be assessed. A prospective study would likely generate more 
precise results, especially in terms of standardized sampling and data classification. Finally, multiple 
causes for primary discectomy failures may have rendered our patient groups nonhomogeneous, 
and inequalities in surgical options or physician-dictated surgical choices may have had an effect.

Conclusions: In patients undergoing TELD procedures, smaller-sized herniated discs are linked 
to early recurrences. 
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An epidurogram was subsequently performed, 
injecting contrast media to confirm exiting and travers-
ing root locations. With the spinal needle lodged in the 
disc, we then stained the nucleus pulposus blue (using 
a 1-mL admixture of contrast media and indigo carmine 
for discography) and proceeded with the following 
steps: 1) guidewire passage through spinal needle; 2) 
removal of spinal needle; 3) limited incision of skin at 
entry site; 4) delivery of tapered cannulated obturator 
along guidewire; 5) forcible insertion of obturator into 
disc (on reaching annulus); 6) advancement of bevel-
ended, oval-shaped working cannula (into disc) along 
obturator; and 7) obturator removal.

Next, an endoscope was passed through the can-
nula, and the pathologic nucleus (stained blue for easy 
distinction and attached to annular fissure) and any 
fibrous scar tissue were released and completely re-
moved using endoscopic forceps and a radiofrequency 
device. When complete, the endoscope was withdrawn 
and the skin was sutured. 

Study Terms and Parameters
Recurrence was defined as same-level, same-sided 

radiographic evidence of disc herniation, despite imme-
diate postoperative documentation that all extruded 
fragments were completely removed. Such comparisons 
were achieved by chart review, assessing pre- and post-
operative MRI scans. 

Variables analyzed in all patients included age, 
gender, body mass index (BMI), comorbid conditions 
(diabetes mellitus [DM], HTN), smoking status, nature 
of disc herniation (central, paramedian, or foraminal), 
Modic changes (MCs), migration grade (rostral vs. cau-
dal track + degree), herniated disc height (Dht) and 
base size (Dbase), and presence of spondylolisthesis 
on MRI. Central, paramedian, or foraminal herniation 
signaled positioning relative to pedicle and spinal ca-
nal. Migrating herniated disc fragments were graded 
as follows: very high rostral (R3), high rostral (R2), low 
rostral (R1), low caudal (C1), high caudal (C2), or very 
high caudal (C3) (18). MCs were classified as type I (hy-
pointense signal on T1-weighted imaging [T1WI] and 
hyperintense signal on T2-weighted imaging [T2WI]); 
type II (hyperintense signals on T1WI and T2WI); or type 
III (hypointense signals on T1WI and T2WI).

Statistical Analysis
All factors were analyzed relative to time of recur-

rent herniation. As statistical measures, the indepen-
dent t test, the chi-square test, the Fisher exact test, and 

Transforaminal endoscopic lumbar disc 
decompression (TELD) is a minimally invasive 
spinal procedure for treatment of herniated 

lumbar disc (HLD) (1-3). Compared with open lumbar 
discectomy (OLD), TELD has several advantages and 
some disadvantages (3-5). The advantages include less 
chance of paravertebral muscle injury, no undermining 
of bony structures, shorter operation times and hospital 
stays, and reduced blood loss (3-5). Despite such 
benefits, multiple sources have shown that reoperation 
rates after TELD have exceeded those determined for 
OLD (4,6-8). Various patient-related factors, such as 
age, gender, cigarette smoking, hypertension (HTN), 
and degree of herniation have also been implicated in 
recurrent disc herniation (9-16). However, at least one 
contradictory study suggests that recurrences bear no 
relation to patient age, gender, smoking status, extent 
of herniation, or symptom duration (17). 

Risk factors for recurrence after partial laminec-
tomy and discectomy have been researched on occasion 
(11,17), but few studies have addressed factors impact-
ing recurrence rates after TELD. This study served to 
identify factors involved in HLD recurrences after TELD 
procedures, especially early (i.e., 24-hour) recurrences. 

Methods

Patient Population
Between January 2012 and December 2017, pa-

tients undergoing TELD for HLD totaled 1,900, with 
209 of them developing recurrences. In all instances of 
recurrence, patients had shown successful HLD removal 
in magnetic resonance imaging (MRI) studies obtained 
for immediate postoperative assessment. Once the pain 
recurred, a third MRI was performed, documenting disc 
herniation at the same level and in the same manner. 
Second operations were then necessitated. 

Surgical Procedure
All TELD procedures were carried out in the prone 

position under local anesthesia. The cutaneous entry 
point was generally situated ~8-13 cm from midline (in 
accord with trajectory), determined by a patient’s body 
size, the site of herniation, and foraminal dimensions. 
Once infiltrated by lidocaine (1%), we introduced an 
18-gauge spinal needle under fluoroscopic guidance, 
advancing its tip along a perpendicular line running 
medial to lateral in anteroposterior projection to 
a point posterior to the vertebral column in lateral 
projection.
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the univariate logistic regression were applied, setting 
significance at P < 0.05.

Results

Between 2012 and 2017, a total of 1,900 patients 
underwent TELD procedures, resulting in 209 (11%) re-
current herniations. Patient characteristics are summa-
rized in Table 1. Recurrences accruing at < 24 hours, 2-30 
days, 31-90 days, 90-365 days, and > 365 days totaled 
27, 76, 52, 38, and 16 , respectively. In terms of time to 
recurrence, the mean was 112 days (range, 1-941 days) 
(Table 1). Recurrence most often occurred within 2-30 
days. There were 119 patients (56.9%) with HLDs at L4-
L5 level, compared with 43 patients (20.6%) at L5-S1.

A small-sized disc base emerged as a significant fac-
tor in early recurrence (P < 0.05) (Table 2). Age, gender, 
DM, HTN, smoking status, BMI, nature of disc hernia-
tion, MCs, migration grade, Dht of herniated disc, and 
the presence of spondylolisthesis did not impact the 
timing of recurrences (Table 2).

discussion

In the present study, 209 of 1,900 patients (11%) 
experienced HLD recurrences after TELD; and the 
dimensions of a herniated disc base proved to be a 
significant factor, correlating with early recurrence. Re-
current herniation was the most common cause of reop-
eration and is known to occur in 0.8%-15% of patients 
treated surgically for primary HLD (7,17,19). Remnants 
of surgically unappreciated disc fragments and incom-
plete decompression may lead to higher rates of early 
recurrences. To reduce this likelihood, it is essential to 
remove all culpable elements, both basal segments and 
extruded parts (8).

Although our data are not in agreement, age has 
been identified as an influential factor in HLD recur-
rences (9-12). Some researchers maintain that younger 
age and male gender constitute risk factors for recurrent 
disc herniation (11,12), whereas age and gender have 
been discounted by others (11,20,21), and found to be 
similar in patients with and without recurrences after 
open or microdiscectomy (13,22,23). Our data showed 
no significant relation between gender and recurrent 
HLD, as did one earlier investigation reporting a lack of 
gender differences in this setting (10,24). 

Surprisingly, the present study revealed a correla-
tion between a smaller-sized herniated Dbase and early 
recurrence. We had presumed that larger size would 
predispose to earlier recurrence, given the greater sur-
gical void of annulus produced. Instead, the opposite 

was observed. Further study may therefore be war-
ranted in this regard.

Existing MCs have also been implicated in herni-
ated disc recurrences (16,25,26). Patients demonstrat-
ing higher preoperative disc heights and MCs may be 
at greater risk, tending to experience recurrences (25). 
The plausible explanation is resultant instability. 

Although BMI and many of the variables we 
analyzed (DM, HTN, nature of herniation, migration 
grade, Dht, and presence of spondylolisthesis) failed 
to correlate with HLD recurrences, BMI and obesity are 
reportedly influential (16,23,26). Moliterno  et al (13) 
have determined that relatively lower BMI values bear 
a significant association with herniated disc recurrence. 
However, Kara et al (27) have established that BMI and 
recurrences are unrelated, just as our evidence suggests. 

Smoking has been shown by others to be predic-
tive of herniated disc recurrence (14,28-30). Kim et al 
(29) have found smoking, degenerative disc disease, 
and recurrence to be interrelated, yet the mechanism 
by which smoking contributes to disc degeneration is 
not entirely understood (31), and a link to herniated 
disc recurrence is doubted by some (22,23,27). 

HTN is a significant and independently associated 
factor in symptomatic lumbar disc herniation (32), ow-
ing to occlusion of small-caliber vessels arising from 

Table 1. Patient characteristics.

n = 209 Patients Characteristics

Age (yrs) 49.7 ± 14.8

Gender (M : F) 130 (61.9%) : 79 (37.6%)

Weight (kg) 69.1 ± 12.3

Height (cm) 169.1 ± 42.2

Surgery location

 T12-L1 1

 L1-2 1

 L2-3 10

 L3-4 14

 L4-5 119

 L5-S1 43

Number of patients

 < 24 hours 27

 2-30 days 76

 31-90 days 52

 90-365 days 38

 < 365 days 16
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Table 2. Analysis of  variance of  the demographics and radiologic characteristics according to recurrence time for the recurrence group. 

n = 209
Recurrence Time Course

< 24 hrs 
(n = 27)

2-30 days
(n = 76)

31-90 days
(n = 52)

90-265 days
(n = 38)

< 365 days
(n = 16)

P value

Age (yrs) 52.5 ± 15.9 49.8 ± 15.0.8 48.7 ± 16.7 50.6 ± 12.3 46.1 ± 10.8 0.80

Gender (M : F) 19 : 8 49 : 27 30 : 22 20 ; 18 12 : 4

Body mass index (kg/m2 ) 24.5 ± 3.0 24.5 ± 4.0 24.2 ± 6.3 23.9 ± 5.2 25.7 ± 4.0 0.82

Diabetes mellitus 0.49

   Yes 2 6 7 7 4

   No 22 70 43 31 12

Smoking 0.71

   Yes 9 57 17 10 9

   No 18 19 35 28 7

Hypertension 0.64

   Yes 5 20 9 7 4

   No 22 56 43 31 12

Herniation location 0.64

   Central 6 19 13 15 1

   Paramedian 21 53 38 22 15

   Foraminal 0 4 1 1 0

Modic change 0.91

   0 11 42 26 14 8

   1 4 6 5 7 2

   2 12 28 21 16 6

   3 0 0 0 0 0

Migration 0.85

   Rostral 3 0 5 1 1 0

   Rostral 0 3 0 0 1

   Rostral 2 5 1 2 2

   0 6 26 22 12 4

   Caudal 13 29 18 19 9

   Caudal 5 6 9 3 0

   Caudal 1 2 1 1 0

Herniated disc base (mm) 13.1 ± 3.5 15.3 ± 5.8 16.3 ± 5.5 16.8 ± 4.8 16.5 ± 5.3 0.04

Disc height (mm) 9.1 ± 1.7 9.4 ± 1.8 9.0 ± 1.4 9.8 ± 3.0 9.6 ± 2.0

Spondylolisthesis 0.59

   No 24 66 41 34 13

   Yes (cm) 0.3 ± 0.9 0.5 ± 1.3 (2-6) 0.70± 1.5 0.3 ± 0.9 0.6 ± 1.3

distal aorta (32), and disc migration seems to impact 
recurrence as well. In a group of patients with high 
(vs. lower) grades of migration, the incidence of surgi-
cal failures proved significantly greater. Consequently, 
open surgery may well be considered for disc hernia-
tion with high-canal compromise or high-grade migra-

tion (15).
This study has certain limitations. In addition to 

variables assessed herein, other clinical and radiologic 
parameters (i.e., canal diameter, facet angle, and an-
nular defect size) that may be important in recurrent 
disc herniation should be included. Furthermore, only 
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univariate analyses were performed, making no ad-
justments for potential confounders, so independent 
risk factors could not be assessed. A prospective study 
would likely generate more precise results, especially in 
terms of standardized sampling and data classification. 
Finally, multiple causes for primary discectomy failures 
may have rendered our patient groups nonhomoge-
neous, and inequalities in surgical options or physician-
dictated surgical choices may have come into play. 

Nevertheless, this study sets the stage for future efforts 
to expand our knowledge of HLD recurrence rates and 
factors impacting early recurrence after single-level 
TELD. 

Completeness of removal is critical TELD procedures 
performed on smaller-sized herniated discs, which are 
prone to early recurrences.
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