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INTRODUCTION
The human lumbar intervertebral disc is a complex structure with 
three distinct components that undergoes progressive changes 
with age, chemical and mechanical process[1-4]. In lumbar disc 
literature, the advanced damage of extrusion or sequestration may 
inevitably result in other spinal deformities and potential serious 
consequences[5-7]. Tears within the disc can present itself at any 
age with some exceptional cases in children[8-9]. Even since the 
first description of the ruptured intervertebral disc in 1934[10], the 
presence of well established tissue damage has been widely used 
as an indication requiring surgical treatment. There are now an 
increasing number of scientific articles using modern technology 
such as intervertebral disc tissue engineering, advance biochemistry 
assay method and cell therapy[11-16]. Surprisingly, the influence of 
range or mean age when patients met the criteria for surgery has 
not been raised. For the purposes of this study, the review was 
conducted to document the mean age at the time of surgery as well 
as its significance and emphasize some interesting information in the 
literature.

MATERIALS AND METHODS
Relevant randomized controlled trials (RCTs) and comparative 
observational studies were identified using computerized and hard 
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ABSTRACT
BACKGROUND CONTEXT: Surgery of lumbar disc extrusion 
or sequestration is usually reported in young adult. The significance 
of age has not been determined when one considers that lumbar disc 
herniation is the most common reason of spine surgery. 
AIM: To review the recent evidence and document the mean age at 
the time of lumbar disc surgery.
METHOD: A search of Medline, Embase, Cochrane database and 
cross references from 1980 to 2014 was conducted to identify the 
mean age of patients who underwent lumbar disc surgery. Two 
reviewers independently evaluated and extracted English published 
articles that contained keywords of lumbar disc herniation, extrusion 
and sequestration. Quality of evidence was classified into 3 levels.
RESULTS: There were totally 134 papers, 49 were excluded. Of all 
the 11,803 patients, 7,021 were male (59.48%) and 4,782 were female 
(40.52%) respectively with mean age of 41.75 years, age ranged 
from 18 to 96 years. All 85 articles were classified as 19 randomized 
controlled none concealed trials - level I, 34 prospective comparative 
studies - level II and 32 retrospective – level III evidence.
CONCLUSION: Patients with proven damaged disc(s) are at greater 
risk to have lumbar discectomy at the age of 41.75 years.
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The review at present shows the strong increase in overall rate 
of lumbar disc surgery. Findings indicate high expected growing 
numbers of first disc surgery with greater rate found in the United 
States than other continents[104,105]. Findings also reviewed a large 
number of patients – 11,803 patients underwent a variety of surgery 
performed by both Orthopaedists and Neurosurgeons at a range 
of academic and other spinal centers. The less frequent number of 
operations performed by neurosurgeons is not consistent with some 
earlier studies[106-109]. 
    Particularly in the last decade (twentieth century), the review 
clearly shows the burgeoning of new published articles as well 
as the emergence of less traumatic operative techniques in disc 
surgery[110-111]. Despite an immense scientific interest, there are small 
number of RCTs. As expected, these trials are more difficult to design 
and conduct though a reasonable level of evidence can be provided. 
Within all studies a number of flaws such as high cross over rates, 
varied statistic techniques and unreported refusal rate could be 
considered as threats to their validity[110,112]. The greater number 
of observation studies in this analysis may provide some accurate 
mean effects of one treatment compared with another. As has been 
stated, the strength of these studies from multicenters may be readily 
obtained when possible bias can be reduced[112].
    As shown, all the surgical techniques with results were quite 
variable. These national and international discrepancies may be due 
to professional preferences in choice of procedure differences in 
patient selection, study protocols and the uncertainty of definition 
and criteria for disc surgery[106,108]. Open discectomy remains the most 
common approach for lumbar discectomy. A more acceptable concept 
of minimal invasive surgery (MIS) could be observed without 
providing comprehensive information regarding the potential risks. 
Part of recent meta-analysis also concluded that better benefit could 
be obtained when performed in specialized centers by experienced 
surgeons[113]. A consensus of opinion in the literature concerning the 
growing number of lumbar spine surgeries would highlight the need 
for further improvement that would maximize clinical outcomes.
    For the significance of demographic data, the analysis found a 
greater frequency of lumbar disc surgery in men than in women 
without covering its effect on the prognosis. For the effect of age in 
disc literature, high frequency tears within the disc would appear to 
occur before the age 30 years and become more pronounced with 
advanced age[114-116]. With regard to the mean age as present (41.75 
years), the disc extrusion or sequestration is neither age dependent 
nor directly correlated with degeneration grade[106-109]. At this period, 
some vulnerable patients may be subjected to a complex pattern of 
loads, causing an abrupt displacement of disc material that requires 
removal. Although the study could not substantiate the significance 
of age at the time of surgery, this mean value may be used as a 
considerable limit but not an objective criteria. As the displaced 
disc tissue can be resolved with time and certain risk factors, some 
patients who can tolerate their symptoms beyond this period may be 
treated without surgery.
    To select a better option of treatment for a young patient with 
moderate nerve root compression is especially difficult. Surgeons 
should be realized firstly that despite a successful discectomy, some 
patients may have the probability of recurrent pain and disability. 
Secondly, there are countless patients who undergoing disc re-
operation. Literature indicated that more than half may need re-
operation within 0.5-1 year after primary surgery[106-109]. Thirdly, 
some may have negative long-term results irrespective of the method 
used to provide treatment.
    On the basis of the current results, some patients may turn to in 

document search. Most common database of published literature 
included the Cochrane database, Embase and Medicine through Pub 
Med and cross references. Search terms or keywords were lumbar 
disc herniation, extrusion and sequestration. Only English language 
articles between 1980 and 2014 that addressed adult patients older 
than 18 years, range and the mean age at the time of surgery, at a 
single level and no other spine conditions were included. Studies 
not involving surgery such as non-operative treatment or laboratory, 
radiology, case report and duplicated reports were discarded.
    Data from the included studies were extracted by 2 independent 
reviewers using a standard data abstraction sheet. The relevant 
information were (1) Country / department; (2) study design 
(prospective or retrospective; (3) types of surgery: a. standard 
with or without microscope and b. minimal invasive surgery, MIS 
(percutaneous or endoscopic discectomy); (4) number and gender 
of patients and (5) mean and range of age. Selection was based on 
the basis of title, abstract and sufficient detail in the materials and 
methods. Disagreement was resolved by discussion and clarified 
information.
    Quality of evidence was graded into 3 levels[17]: Level I- 
prospective randomized controlled trial (RCT); Level II – prospective 
non-randomized comparative study; Level III – retrospective 
comparative studies or case-controlled study. Level IV – case series 
or reports and Level V – expert opinions were excluded. For quality 
of RCT, methodology should contain detail of randomization, 
concealment and clear description of group allocation[18]. 

RESULTS
There were totally 134 papers (Table 1), 49 were excluded as they 
did not include relevant data. One quarter (25%) of these contained 
incomplete data of age and gender. Of the 85 accepted reports, there 
were 19 randomized controlled none concealed trials - level I[19-37], 34 
prospective comparative studies - level II[38-71] and 32 retrospective 
– level III evidence[72-103]. Of these, 35 articles were from the United 
States, 23 from Europe and 23 from Asia while 4 came from other 
countries. 
    Among physicians, orthopedists (45 articles) were more frequent 
than neurosurgeons (33 articles). Co-ordination between orthopedist 
and neurosurgeon was found in 7 papers. There were totally 11,803 
patients, 7,021 male (59.48%) and 4,782 female (40.52%) with mean 
age of 41.75 years, range 18-96 years.
    Patients were operated on using standard open discectomy (56 
articles) - with microscope 30 and without 40. Among those with 
minimal invasive surgery, there were 34 endoscopic, 12 percutaneous  
and 29 studies that used more than 1 technique for comparison.

DISCUSSION
Available literature has almost dealt with patient benefit for surgery 
and which surgical technique that would provide the best outcomes. 
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Table 1 
Range of year
1981-1985
1986-1990
1991-1995
1996-2000
2001-2005
2006-2010
2011-2014
Total articles published at 5 years intervals.

Papers
9
13
14
13
25
38
21
134



by the injection of growth factors. Eur Spine J. 2008 Dec;17 Suppl 
4:441-51. 

13	 Kandel R, Roberts S, Urban JP. Tissue engineering and the inter-
vertebral disc: the challenges. Eur Spine J. 2008 Dec;17 Suppl 
4:480-91. 

14	 Sobajima S, Vadala G, Shimer A, Kim JS, Gilbertson LG, Kang 
JD. Feasibility of a stem cell therapy for intervertebral disc degen-
eration. Spine J. 2008 Nov-Dec;8(6):888-96. Epub 2007 Dec 21.

15	 Hohaus C, Ganey TM, Minkus Y, Meisel HJ. Cell transplanta-
tion in lumbar spine disc degeneration disease. Eur Spine J. 2008 
Dec;17 Suppl 4:492-503.

16	 Rodriguez AG, Slichter CK, Acosta FL, et al. Human disc nucleus 
properties and vertebral endplate permeability. Spine (Phila Pa 
1976) 2011;36:512-20.

17	 Wright JG, Swiontkowski MF, Heckman JD. Introducing levels of 
evidence to the journal. J Bone Joint Surg Am 2003;85:1-3.

18	 Van Tulder M, Furlan A, Bombardier C, Bouter L. Updated meth-
od guidelines for systematic reviews in the Cochrane collaboration 
back review Spine (Phila Pa 1976). 2003 Jun 15;28(12):1290-9.

19	 Hermantin FU, Peters T, Quartararo L, Kambin P. A prospective, 
randomized study comparing the results of open discectomy with 
those of video-assisted arthroscopic microdiscectomy. J Bone 
Joint Surg Am. 1999 Jul;81(7):958-65.

20	 Pookarnjanamorakot C, Laohacharoensombat W, Jaovisidha 
S.The clinical efficacy of Piroxicam fast-dissolving dosage form 
for postoperative pain control after simple lumbar spine surgery: 
a double-blinded randomized study. Spine (Phila Pa 1976). 2002 
Mar 1;27(5):447-51.

21	 U. Schick, J. Döhnert, A. Richter, A. König, H. E. Vitzthum: Mi-
croendoscopic lumbar discectomy versus open surgery: an intra-
operative EMG study. Eur Spine J.2002; 11:20–26

22	 Ryuichi Sasaoka, Hiroaki Nakamura, Sadahiko Konishi, 
Ryuichi Nagayama, Eisuke Suzuki, Hidetomi Terai, Kunio 
Takaoka:Objective assessment of reduced invasiveness in MED 
Compared with conventional one-level laminotomy. Eur Spine J. 
2006; 15: 577–582.

23	 Osterman H, Seitsalo S, Karppinen J, Malmivaara A. Effective-
ness of microdiscectomy for lumbar disc herniation: a randomized 
controlled trial with 2 years of follow-up. Spine (Phila Pa 1976). 
2006 Oct 1;31(21):2409-14. 

24	 Hoogland T, Schubert M, Miklitz B, Ramirez A. Transforaminal 
posterolateral endoscopic discectomy with or without the com-
bination of a low-dose chymopapain: a prospective randomized 
study in 280 consecutive cases. Spine (Phila Pa 1976). 2006 Nov 
15;31(24):E890-7. 

25	 Katayama Y, Matsuyama Y, Yoshihara H, Sakai Y, Nakamura H, 
Nakashima S, Ito Z, Ishiguro N. Comparison of surgical outcomes 
between macro discectomy and microdiscectomy for lumbar disc 
herniation: a prospective randomized study with surgery per-
formed by the same spine surgeon. J Spinal Disord Tech. 2006 
Jul;19(5):344-7.

26	 Righesso O, Falavigna A, Avanzi O. Comparison of open discec-
tomy with microendoscopic discectomy in lumbar disc hernia-
tions: results of a randomized controlled trial. Neurosurgery. 2007 
Sep;61(3):545-9. 

27	 Ryang YM, Oertel MF, Mayfrank L, Gilsbach JM, Rohde V. 
Standard open microdiscectomy versus minimal access trocar 
microdiscectomy: results of a prospective randomized study. Neu-
rosurgery. 2008 Jan;62(1):174-81;

28	 Ruetten S, Komp M, Merk H, Godolias G. Full-endoscopic inter-
laminar and transforaminal lumbar discectomy versus convention-
al microsurgical technique: a prospective, randomized, controlled 
study. Spine (Phila Pa 1976). 2008 Apr 20;33(9):931-9. 

29	 Marko Brock, Philip Kunkel, Luca Papavero Lumbar microdis-
cectomy: subperiosteal versus transmuscular approach and influ-
ence on the early postoperative analgesic consumption. Eur Spine 
J (2008) 17:518–522.

423 © 2015 ACT. All rights reserved.

Kunakornsawat S et al. Age of Lumbar Disc Extrusion or Sequestration

moment of crisis at their middle age of life[117], particularly after 
failed surgery. Adverse event of disc lesion as well as surgical 
procedure would also have devastating impact on families, societies 
and economics.
    For lumbar disc herniation, non-surgical treatment should be 
recommended in the first instance[118,119]. Discectomy that may give 
good results should mainly be restricted to clearly defined disc 
damage causing intractable pain and associated nerve entrapment 
signs[120,121]. Patients should be fully informed of the potential risks of 
the first disc surgery as well as possibility of a later necessity for re-
operation. Surgery should be justified to those who need it.

CONCLUSION
A large number of patients (11,803) with a male predominance 
of 59.44%, underwent a variety of surgeries, at the mean age of 
41.75 years. There is a strong increase in overall rate of lumbar disc 
surgery performed by both Orthopaedists and Neurosurgeons. Open 
discectomy was the most common approach for lumbar discectomy. 
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