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Abstract

Low back pain affects an estimated half a billion people at any time worldwide. Although several noninvasive
treatment strategies have been developed, in many cases, they cannot relief patients’ symptoms, thus low back
discectomy is the appropriate treatment of choice. It is widely accepted that surgery alters the biomechanics of the
functional motion segment and results in additional disc herniation at the adjacent level or the opposite side, more
commonly than expected. After the discectomy, changes in vertebral load properties and kinetics could occur. As a
result, biomechanical stress on the affected level as well as cyclic loads can cause lumbar disc reherniation (rLDH).
Since the rate of recurrent disc herniation is about 5%-15%, further research should be done so as to quantify the
postoperative lumbar spine kinematic pattern, with the use of wearable sensors technology, that could be a potential

biomechanical factor causing rLDH.
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1. Introduction
Low back pain affects an estimated half a billion people at any one time worldwide. Several noninvasive treatment

strategies have been developed so far from combination of drug therapy to physical therapy rehabilitation protocols.
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Unfortunately, these options in many cases cannot relief patients’ symptoms, thus low back surgery is the
appropriate choice of treatment. The total rate of all elective lumbar spine operations is 148 per 100,000 in the
population in the USA per year. Half of them refers to lumbar discectomy-almost 200.000 surgeries [1]. Eighty to
90% of herniated lumbar disc surgery attain satisfactory results during the first postoperative year [2, 3]. One of the
most common reasons for unsatisfactory outcomes after lumbar discectomy surgery, is the recurrent lumbar disc
herniation (rLDH). Epidemiological data show a rate of recurrent disc herniation of about 5% to 15% [4-8]. Since
the total rate of inadequate results after first lumbar discectomy reaches from 5% to 20%, it’s clear that recurrent
herniation makes up for one of the most important factors that cause pain, disability and eventual reoperation. The
possible sources of reherniation increased risks, has been the research purpose of many studies, in an effort to reduce
postoperative recurrent rates. Some researchers reported that the most important factors include sex, age, smoking,
localization of lumbar disc herniation, the amount of tissue removed, alcohol consumption, the patients’ failure to
comply with directions for restricted activities and primarily biomechanical factors. Thus the aim of this study is to
review the most important biomechanical factors considered to cause lumbar disc recurrence after microdiscectomy
[12].

2. Methodology

2.1 Search strategy

A literature review search database of Pubmed, Medline, EMBASE, AMED, CINAHL, Google Scholar and Scopus
was conducted using the following relevant keywords and phrases that describe relevant studies: Recurrent lumbar
disc herniation, lumbar discectomy, biomechanical factors of recurrent lumbar disc herniation, causes of lumbar disc

reherniation, recurrence of after lumbar discectomy.

2.2 Inclusion and exclusion criteria

The titles and abstracts of articles retrieved from the searches were assessed independently by two reviewers. The
same reviewers evaluated eligibility criteria of potential articles assessing full text, independently. Articles were
only included being, suffice to the following criteria: were peer-reviewed, were published in English, assessed the
spine, included the lumbar spine, included at least one of following as outcome measures: spine kinematics, kinetics.

Avrticles were excluded if: they were review or case-study; they did not assess spine biomechanics.

3. Discussion

Spinal biomechanics is among the most common factors that can cause low back disorders and pain. Lumbar spine
biomechanics, kinematics and Kkinetics, is substantial knowledge for adequate risk prevention and disorder
management, for sports and rehabilitation, as well as for realistic load testing of spinal implants in in vitro studies
[13]. While surgery itself increases risk with the biomechanical and anatomical alterations that causes, there may be
space for modifying such predispositional factors that can be addressed preoperatively to reduce complication risk
[14-17]. A major mechanical factor that might be incriminated for reherniations after lumbar discectomy is the

insufficient sealing of annular rent making it a weekend spot vulnerable to mechanical intradiscal pressure changes.
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Bibliographic reports about risk factors for recurrent disc herniation include structural weakness of the annular
tissue, application of repetitive lifting or vibrational forces, overloading, as well as the size and level of the disc
herniation prior to the operation [18-24]. Such changes in vertebral load properties and subsequently in lumbar spine

biomechanics attributed to surgical intervention, may lead to higher risk of reherniation.

This was demonstrated by Kim et al who in an effort to prove it, used preoperative imaging [25]. The authors found
that patients with sagittal motion >10° had a recurrence rate of 26.5% compared to those with <10° who had a rate
of 4.1%. They also assessed disc degeneration by calculating disc height index preoperatively and found that those
with recurrent LDH had significantly lower preoperative DHI versus those without recurrence. It has been proposed
that drastic disc height loss increases intervertebral stability by reducing index-level kinematics. As a result, this
correlation between disc height prior to operation and risk of reherniation has led some surgeons towards the
direction of operating patients with herniations and normal disc height only after all possible conservative options
have failed to provide a satisfactory outcome.

As discussed in a number of biomechanical studies, higher disc disruption will accelerate degenerative disc disease
and consequently shift axial loads to the posterior column facet joints [26-28]. Poor patient outcomes have been
associated with a number of pathological changes or conditions, such as facet joint degeneration, endplate
degeneration, loss of disc height and lumbar instability [26, 29-32]. In conclusion, alterations in the biomechanical
load adjacent to the fused segment increases significantly the effect of applied forces; underlying degenerative
disease combined with aging, can cause recurrence of lumbar disc herniation. It is widely accepted that surgery
alters the biomechanics of the functional motion segment and results in an additional disc herniation at the adjacent
level or the opposite side more commonly than expected. As a result this condition constitutes a severe
biomechanical factor of rLDH. The reason behind this is that the effect of cyclic loads after discectomy may
increase ROM in lumbar spine, thus leading to spinal instability and possible rLDH [33].

4. Conclusions

Lumbar spine kinematics and Kinetics are an important risk factor of rLDH following microdiscectomy. It is
substantial to further quantify these biomechanical issues with the use of new technologies such as wearable sensors.
Further research should be done so as to quantify the postoperative lumbar spine kinematic pattern that constitutes a
biomechanical factor of rLDH. Wearable sensors technology could give valuable data towards that direction. Such
information would be of great importance for further development of postoperative rehabilitation strategies in an
effort to control rLDH.

References
1. David N Bernstein, David Brodell, Yue Li, et al. Impact of the Economic Downturn on Elective Lumbar
Spine Surgery in the United States: A National Trend Analysis, 2003 to 2013. Global Spine J 7 (2017):
213-219.

Journal of Orthopaedics and Sports Medicine 48



J Orthop Sports Med 2019; 1 (2): 046-050 DOI: 10.26502/josm.5115005

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Davis H. Increasing rates of cervical and lumbar spine surgery in the United States, 1979-1990. Spine
(Phila Pa 1976) 19 (1994): 1117-1124.

Deyo RA, Gray DT, Kreuter W, et al. United States trends in lumbar fusion surgery for degenerative
conditions. Spine (Phila Pa 1976) 30 (2005): 1441-1445.

Weinstein JN, Lurie JD, Olson PR, et al. United States’ trends and regional variations in lumbar spine
surgery: 1992-2003. Spine (Phila Pa 1976) 31 (2006): 2707-2714.

Deyo RA, Mirza SK, Martin B, et al. Trends, major medical complications, and charges associated with
surgery for lumbar spinal stenosis in older adults. JAMA 303 (2010): 1259-1265.

Ugiliweneza B, Kong M, Nosova K, et al. Spinal surgery: variations in health care costs and implications
for episode-based bundled payments. Spine (Phila Pa 1976) 39 (2014): 1235-1242.

Rossi VJ, Ahn J, Bohl DD, et al. Economic factors in the future delivery of spinal healthcare. World J
Orthop 6 (2015): 409-412.

Acosta FL, Ames C, Hsieh PC, et al. Introduction: costs and benefits of modern-day spine care. Neurosurg
Focus 36 (2014).

Borden WB, Chiang YP, Kronick R. Bringing patient-centered outcomes research to life. Value Health 18
(2015): 355-357.

Martin BI, Deyo RA, Lurie JD, et al. Effects of a commercial insurance policy restriction on lumbar fusion
in North Carolina and the implications for national adoption. Spine (Phila Pa 1976) 41 (2016): 647-655.
Jancuska JM, Hutzler L, Protopsaltis TS, et al. Utilization of lumbar spinal fusion in New York state: trends
and disparities. Spine (Phila Pa 1976) 41 (2016): 1508-1514.

Byung-Joon Shin. Risk Factors for Recurrent Lumbar Disc Herniations. Asian Spine J 8 (2014): 211-215.
Marcel Dreischarf Aboulfazl Shirazi Adl, Navid Arjmand, Antonius Rohlmann, et al. Estimation of loads
on human lumbar spine: A review of in vivo and computational model studies. Journal of Biomechanics 49
(2016): 833-845.

Shepard N, Cho W. Recurrent Lumbar Disc Herniation: A Review.Global Spine J 9 (2019): 202-209.

Kim MS, Park KW, Hwang C. Recurrence rate of lumbar disc herniation after open discectomy in active
young men. Spine (Phila Pa 1976) 34 (2009): 24-29.

Miwa S, Yokogawa A, Kobayashi T. Risk factors of recurrent lumbar disc herniation: a single center study
and review of the literature. J Spinal Disord Tech 28 (2015): 265-269.

Shimia M, Babaei-Ghazani A, Sadat BE, et al. Risk factors of recurrent lumbar disk herniation. Asian J
Neurosurg 8 (2013): 93-96.

Mohammad Shimia, Arash Babaei-Ghazani, Bina Eftekhar Sadat, et al. Risk factors of recurrent lumbar
disk herniation. Asian J Neurosurg 8 (2013): 93-96.

Carragee EJ, Han MY, Suen PW, et al. Clinical outcomes after lumbar discectomy for sciatica: The effects
of fragment type and anular competence. J Bone Joint Surg Am 85 (2003): 102-108.

Matsui H, Terahata N, Tsuji H, et al. Familial predisposition and clustering for juvenile lumbar disc
herniation. Spine (Phile Pa 1976) 17 (1992): 1323-1328.

Journal of Orthopaedics and Sports Medicine 49



J Orthop Sports Med 2019; 1 (2): 046-050 DOI: 10.26502/josm.5115005
21. An HS, Silveri CP, Simpson JM, et al. Comparison of smoking habits between patients with surgically
confirmed herniated lumbar and cervical disc disease and controls. J Spinal Disord 7 (1984): 369-373.

22. Kelsey JL, Githens PB, O’Connor T, et al. Acute prolapsed lumbar intervertebral disc: An epidemiologic
study with special reference to driving automobiles and cigarette smoking. Spine (Phila Pa 1976) 9 (1984):
608-613.

23. Mundt DJ, Kelsey JL, Golden AL, et al. An epidemiologic study of non-occupational lifting as a risk factor
for herniated lumbar intervertebral disc. Spine (Phila Pa 1976) 18 (1993): 595-602.

24. Cinotti G, Gumina S, Giannicola G, et al. Contralateral recurrent lumbar disc herniation: Results of
discectomy compared with those in primary herniation. Spine (Phila Pa 1976) 24 (1999): 800-806.

25. Kim KT, Park SW, Kim YB. Disc height and segmental motion as risk factors for recurrent lumbar disc
herniation. Spine (Phila Pa 1976) 34 (2009): 2674-2678.

26. Kowalski JM, Olsewski JM, Simmons ED Jr. Results of intervertebral diskectomy without fusion at L4-5
versus L5-S1. J Spinal Disord 8 (1995): 457-463.

27. Loupasis GA, Stamos K, Katonis PG, et al. Seven- to 20-year outcome of lumbar discectomy. Spine 24
(1999): 2313-2317.

28. McGirt MJ, Ambrossi GL, Datoo G, et al. Recurrent disc herniation and long-term back pain after primary
lumbar discectomy: Review of outcomes reported for limited versus aggressive disc removal. Neurosurgery
64 (2009): 338-345.

29. Kjaer P, Leboeuf-Yde C, Korsholm L, et al. Magnetic resonance imaging and low back pain in adults: A
diagnostic imaging study of 40-year-old men and women. Spine 30 (2005): 1173-1180.

30. Mochida J, Nishimura K, Nomura T, et al. The importance of preserving disc structure in surgical
approaches to lumbar disc herniation. Spine 21 (1996): 1556-1563.

31. Wenger M, Mariani L, Kalbarczyk A, et al. Long-term outcome of 104 patients after lumbar
sequestrectomy according to Williams. Neurosurgery 49 (2001): 329-334.

32. Barth M, Weiss C, Thome C. Two-year outcome after lumbar microdiscectomy versus microscopic
sequestrectomy: Part 1: evaluation of clinical outcome. Spine 33 (2008): 265-272.

33. Kuroki Hiroshi, Goel Vijay K, Holekamp Scott A, et al. Contributions of Flexion—-Extension Cyclic Loads
to the Lumbar Spinal Segment Stability Following Different Discectomy Procedures. Spine 29 (2004): 39-
46.

Citation: Georgios | Papagiannis, Athanasios | Triantafyllou, Yiannopoulou G Konstantina, Panayiotis Koulouvaris,
Aikaterini Anastasiou, Elias C Papadopoulos, Panayiotis J Papagelopoulos, George C Babis. Biomechanical Factors
could Affect Lumbar Disc Reherniation after Microdiscectomy. Journal of Orthopaedics and Sports Medicine 1 (2019):
046-050.

@ ® This article is an open access article distributed under the terms and conditions of the
L—EA Creative Commons Attribution (CC-BY) license 4.0

Journal of Orthopaedics and Sports Medicine 50



http://creativecommons.org/licenses/by/4.0/

