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Abstract
Study design: Retrospective review of multiple cases.

Objectives: To understand the effectiveness of Percutaneous Endoscopic Discectomy (PED) for athletes.

Summary of background data: PED was first performed in 2002 and showed good clinical outcome for normal 
subjects. However, there are few reports for athletes. 

Methods: Ten male athletes with herniated nucleus pulposus underwent PED surgery under local anesthesia. 
Operation time, blood loss, and surgery-related complications were recorded. Changes in Visual Analog Scale (VAS) 
scores for low back pain and leg pain before and after surgery were reviewed. Time to return to play (RTP), RTP rate, 
and recurrence were also evaluated.

Results: Herniated fragments were successfully removed endoscopically. Mean operation time was 53.5 min, 
blood loss during operation was negligible, and no surgery-related complications such as dural tear, nerve root injury, 
hematoma, or surgical site infection were observed. Subjects returned to their sport 6 to 8 weeks after surgery. The 
mean VAS score (out of 10) for low back and leg pain was 0.5 and 0, respectively at the final follow-up, compared with 
6.5 and 4.5 before surgery. Of the patients, 9 (90%) had complete RTP, and one (10%) showed recurrence.

Conclusions: The minimal invasiveness and good clinical outcome of PED favor it as a gold standard for disc 
surgery in athletes.
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Introduction
The percutaneous spinal endoscopic technique was developed 

by Yeung and Tsou [1,2] for lumbar herniated nucleus pulposus 
(HNP) and is known as percutaneous endoscopic discectomy (PED). 
Originally, Hijikata [3] developed percutaneous discectomy without 
using a spinal endoscope. Then, PED surgery was developed based 
on Hijikata’s technique. A standard intracanal HNP can be removed 
using the transforaminal approach, except at the level of L5-S1, which 
requires the interlaminar approach [4-7]. An extracanal HNP can 
be removed using a posterolateral approach [1,2,8]. Even with the 
challenging space in HNP surgery, known as the ‘hidden zone’, PED can 
be applied to remove the fragment [9]. The most powerful advantage of 
PED, however, is that it is conducted under local anesthesia. 

PED is performed under local anesthesia and requires an 8-mm skin 
incision. PED is the least invasive disc surgery procedure, especially for 
back muscles; thus, it is also theoretically the best approach for athletes. 
However, there are few reports in the literature on PED surgery for 
athletes. In the past 2 years, 10 very active athletes underwent PED 
surgery at our institution. Here, we review the clinical outcome of these 
cases.

Methods
From April 1, 2010 to April 1, 2012, 10 male athletes aged from 17 to 

57 visited our sports clinic because of low back pain. Nine players were 
top-class national athletes. The other was a high school student. Patient 
characteristics are displayed in Table 1. Magnetic resonance imaging 
(MRI) revealed HNP in the lumbar spine in all cases. The affected level 
was L2-L3 (n=1), L3-L4 (n=1), and L4-L5 (n=8). One patient (case #4) 
had far-lateral disc herniation at L4-L5, and the remaining nine patients 
showed intracanal type HNP.

Surgery

The posterolateral approach was used for the far-lateral case, while 

the transforaminal approach was used for the remaining intracanal-
type HNPs. Local anesthesia (1% lidocaine) was used for all cases, 
and 10-20 ml of lidocaine proved generally sufficient for the entire 
procedure. Figure 1 illustrates the PED technique. The HNP was 
removed percutaneously through an 8-mm cannula, as shown in the 
left panel. Consequently, the skin incision scar was very small (8 mm), 
as noted in the right panel.

Subjects were followed for at least 6 months after surgery (6 to 26 
months). We clinically reviewed pre and post-operative visual analog 

Case # Age Sport HNP level
#1 34 Soccer, Professional L4/5
#2 32 American football, top amateur L4/5
#3 17 Boat race, high school L4/5
#4 56 Golf, top amateur L4/5
#5 22 Discus thrower, college L4/5
#6 22 American football, college L4/5
#7 34 Baseball, Professional L4/5
#8 20 American football, college L4/5
#9 27 American football, top amateur L3/4
#10 10 Handball, college L2/3

Table 1: Subject characteristics.

Jo
urnal of Spine

ISSN: 2165-7939

Journal of Spine



Citation: Sairyo K, Matsuura T, Higashino K, Sakai T, Suzue N, et al. (2013) Percutaneous Endoscopic Lumbar Discectomy for Athletes. J Spine S5: 
006. doi:10.4172/2165-7939.S5-006

Page 2 of 4

J Spine              Minimally Invasive Spine Surgery            ISSN: 2165-7939, an open access journal 

scale (VAS) scores for low back pain and leg pain. MRI was conducted 
before and at 3 months after surgery.

Results
For all 10 cases, HNPs were successfully removed by PED under 

local anesthesia. Mean operation time was 53.5 min (range, 43 to 75 
min). Blood loss during operation was negligible, and no surgery-
related complications such as dural tear, nerve root injury, hematoma, 
or surgical site infection were observed. 

Seven days after surgery, subjects started active stretching for tight 
hamstrings and isometric trunk exercises. One month later, jogging 

was allowed. At the time, mean VAS score (out of 10) for low back 
pain and leg pain was 0.5 and 0, respectively, compared with 6.5 and 
4.5, respectively before surgery. Only one case (case #8) had low back 
pain at final follow-up. Participation in active sports was resumed 6 to 
8 weeks after surgery. Time to return to play (RTP) is shown in Table 2. 
All 10 subjects were able to return to their original sport, and nine were 
able to return at their original competitive level. Case #8 returned to his 
original sport but could not perform at 100% due to mild back pain. 
Case #5 returned to his original sport 5 weeks after surgery because 
he strongly wished to attend a national intercollege competition. Since 
his sport was discus throw--a non-contact activity--he was allowed to 
return early, and he experienced no recurrence at his final follow-up (12 
months after surgery). Otherwise, we advised the other players not to 
return to their sport for at least 6 weeks after surgery.

Only one player (case #6) showed recurrence after returning to 
his sport. Figure 2a shows axial MRI of case #6 before surgery. The 
HNP mass was removed using the transforaminal approach (Figure 
2b). Four weeks after surgery, the VAS score was 0 for both low back 
pain and leg pain, compared with 8 and 2, respectively before surgery. 
Since his condition was good, we allowed him to return to his sport 6 
weeks after surgery. One month after returning to his sport, however, 
he experienced sudden and severe back pain after being tackled and 
falling. Figure 2c shows axial MRI at that time. Recurrence of the HNP 
mass with high signal was noted. The VAS score was 7 for back pain and 
4 for leg pain. In addition, he complained of hypesthesia in the right 
big toe. After taking a 3-month break, all complaints had disappeared. 
Figure 2d shows the final MRI; the HNP mass had naturally regressed.

Figure 1: Percutaneous endoscopic discectomy (PED) and incisional scar. 
Left panel: A large fragment of herniated nucleus pulposus (HNP) is removed 
through an 8-mm cannula. Right panel: Incisional scar for the transforaminal 
approach.

Figure 2: Case #6 showing recurrence of HNP. 2-a: Axial magnetic 
resonance imaging (MRI) before surgery. 2-b: Axial MRI after surgery. The 
HNP fragment was removed by PED. 2-c: Axial MRI at the time of HNP 
recurrence. A HNP recurrence mass with high signal is present. 2-d: The final 
MRI showing regression of the HNP mass.

Case # Sport Return to sport ( week)
#1 Soccer, Professional 8
#2 American football, top 

amateur
8

#3 Boat race, high school 8
#4 Golf, top amateur 8
#5 Discus thrower, college 5
#6 American football, college 6
#7 Baseball, Professional 6
#8 American football, college 8
#9 American football, top 

amateur
6

#10 Handball, college 8

Table 2: Time to return to play (RTP).

Figure 3: MRI of case #4 showing far lateral HNP at L4–L5. Left panel: The 
far-lateral HNP mass is compressing the L4 exiting nerve root on the left side. 
Right panel: The HNP mass is successfully removed using the posterolateral 
approach of PED.



Citation: Sairyo K, Matsuura T, Higashino K, Sakai T, Suzue N, et al. (2013) Percutaneous Endoscopic Lumbar Discectomy for Athletes. J Spine S5: 
006. doi:10.4172/2165-7939.S5-006

Page 3 of 4

J Spine              Minimally Invasive Spine Surgery            ISSN: 2165-7939, an open access journal 

Cases Report
Case #4 was a 56-year-old golfer and a top amateur player at the 

national level. He complained of strong leg pain (VAS score, 9/10) and 
mild back pain (4/10). A far-lateral HNP mass was found compressing 
the L4 exiting nerve root on the left side (Figure 3, left panel). The HNP 
mass was successfully removed using the posterolateral approach of 
PED (Figure 3, right panel). Figure 4 shows the endoscopic view of this 
case. The herniated mass is shown in blue because we injected indigo 
intradiscally just before surgery. Color enables the nerve root (red) to 
be easily distinguished from the HNP mass (blue). Eight weeks after 
surgery, he returned to golf. At his final follow-up (25 months after 
surgery), he was very active with golf without recurrence.

Case #9 was a 27-year-old American football player, a top player 
at the national level, and a member of the national team. He played 
as a placekicker--a non-contact position. He first noticed back pain 
and right leg pain, which decreased after undergoing 3 months of 
conservative treatment. However, he also had weakness during right 
knee extension so was referred to us for surgery. At the initial visit, 
his low back pain and leg pain was mild (VAS score, 2/10 and 3/10, 

respectively). However, manual muscle testing for the right quadriceps 
femoris indicated weakness at 4/5, and PTR was diminished on the 
right side. Hypoesthesia was also present along the right L4 dermatome. 
Subsequently, L4 radiculopathy was diagnosed due to HNP at L3-L4 
(Figure 5, left panel). The HNP fragment was removed by PED under 
local anesthesia. Four week later, back pain and leg pain completely 
subsided; however, the subject still had weakness. He started jogging 
and squatting 4 weeks after surgery, and his weakness gradually 
improved. Six weeks after surgery, he returned to his original sport as 
his muscle strength had almost recovered, enabling him to perform 
fully as a kicker. At his final follow-up (6 months after surgery), no 
recurrence was observed (Figure 5, right panel).

Discussion
Low invasiveness of PED compared with other techniques

Surgical intervention is sometimes inevitable when conservative 
treatment is not effective. In the 20th century, discectomy after 
laminectomy (known as Love’s procedure) was the gold standard. By 
the late 20th century, attempts to reduce invasiveness were made by 
using a microscope and an endoscope. In particular, endoscopy enabled 
low invasiveness, and this approach was termed microendoscopic 
discectomy (MED) by Detandeau [10] and Foley and Smith [11]. MED 
requires a 16-mm skin incision to remove HNP by using a similar 
approach to Love’s procedure. In the beginning of the 21st century, an 
even less-invasive endoscopic procedure--PED--was introduced.

PED is performed under local anesthesia and necessitates an 
8-mm skin incision, which is half the length of that in MED. Figure 5 
illustrates the three approaches of PED. Unlike Love’s procedure and 
MED, using the transforaminal and posterolateral approaches, PED 
does not damage the back muscles. Even when using the interlaminal 
approach, invasiveness is notably less than in MED. Thus, PED is 
clearly a disc surgery approach which is the most minimally invasive 
for back muscles. For athletes, as low invasiveness of the back muscles is 
important, PED is the most suitable technique for HNP cases.

Time to RTP

There is no consensus on RTP in the literature. Watkins et al. [12] 
applied an organized rehabilitation program for athletes after surgery 
and reported a mean RTP time of 5.2 months for professional and 
Olympic athletes who had undergone micro-discectomy. Abla et al. [13] 
sent a questionnaire to 1000 spine surgeons requesting RTP data for 
golfers who had undergone spinal surgery. They received 523 responses 
which revealed that the most common RTP time recommended for 
golfers after micro-discectomy was 4 to 8 weeks. Yoshida and co-
workers reported clinical results of MED in both non-athletes and 
athletes [14,15]. Invasiveness of the back muscles by MED was reduced 
compared with Love’s procedure and micro- discectomy [15] because 
MED uses a 16-mm tubular retractor and spinal endoscope. In their 
study, athletes could return in a relatively short time after surgery [15].

The invasiveness of PED is the lowest of all kinds of discectomy, 
including Love’s procedure, micro-discectomy, and MED. However, our 
ability to facilitate the return of injured athletes to RTP is limited because 
the biggest concern after RTP is recurrence. Although approach-related 
injury to back muscles in PED is the lowest, the discectomy itself is 
similar to that of other procedures. Furthermore, the time required 
to heal the injured disc will likely be that same as that seen following 
other discectomy techniques. Therefore, even though PED is the least 
invasive approach for disc surgery, the time to RTP is similar to that 
seen in other approaches at 6 to 8 weeks. 

 

Figure 4: Endoscopic view during surgery in case #4. The herniated mass 
is blue because we injected indigo intradiscally just before surgery. Color 
enables the nerve root (red) to be easily distinguished from the HNP mass.

 

Figure 5: MRIs before and after surgery in case #9. Left panel: HNP at 
L3–L4, which migrated slightly caudally, is seen before surgery. The HNP 
fragment was removed by PED under local anesthesia. Right panel: At the 
final check-up at 6 months after surgery, we confirmed the removal of HNP 
without any recurrence.
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RTP rate

RTP is the main purpose for athletes undergoing surgical treatment. 
Hsu [16] reported the clinical outcome of lumbar discectomy for 
professional players in the National Football League (NFL). Between 
1979 and 2008, 96 players underwent discectomy, and 78% returned 
to the NFL. Wang et al. [17] conducted micro-discectomy for elite 
college athletes who all showed satisfactory recovery from surgery 
and few symptoms in daily life, with 90% returning to their original 
competitive activity. Watkins et al. [12] reviewed the clinical outcome 
of microscopic discectomy in 60 professional and Olympic athletes. 
After surgery, 88% were able to return to their sport at their original 
competitive level. Anakwenze et al. [18] reviewed the performance 
outcome of lumbar discectomy conducted between 1991 and 2007 
for basketball players in the National Basketball Association (NBA) 
and found that 18 of 24 were able to return to play in the NBA. In our 
series, all ten players recovered satisfactorily from surgery; however, 
one American football player could not return to his original activity 
because of mild back pain. Thus, the RTP rate for full activity was 90%, 
which is comparatively better that of previous reports.

Recurrence rate

The biggest issue after discectomy is HNP recurrence. In the non-
athletic population, this rate is around 10%, according to Carragee’s 
report [19]. Hsu [16] reported the clinical outcome after micro-
discectomy in 96 professional athletes in the NFL. Eight athletes (8.3%) 
showed recurrence with a value similar to that in the non-athletic 
population. In our series, only 1 of 10 athletes (10%) showed recurrence 
after PED, which is similar to that in previous reports.

Case #6 was a non-contact American football player with recurrence 
who returned to his sport 6 weeks after surgery. In our series, on the 
other hand, 5 of 10 subjects played a contact sport (Table 3), and 4 
returned to play 8 weeks after surgery. Clearly, time to RTP for athletes 
in contact sports is difficult to determine.

Limitation
The small study population of 10 athletes showed that although 

PED is the least invasive technique for the back muscles, clinical 
outcome with reference to time to RTP, RTP rate, and recurrence rate is 
not significantly different compared with other discectomy approaches. 
We will therefore continue evaluating the outcome of PED in a larger 
number of patients.

Conclusion
The minimal invasiveness and good clinical outcome of PED favor 

it as a gold standard for disc surgery in athletes. However, further 
investigation with a larger study population is required.
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