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Primary discectomy for a lumbar intervertebral disc herniated
(LDH) is usually accompanied by a rapid regression of clinical
symptoms, however, in 5—15 % of cases, an X-ray positive recur-
rence of the hernia with corresponding orthopedic disorders is re-
gistered, which leads to repeated surgical intervention. Objective.
Determination of risk factors for recurrence of LDH and their fre-
quency under the conditions of various methods of primary dis-
cectomy based on a scientific analysis of the relevant literature.
Methods. The material of the research is articles containing the de-
finition of risk factors for the recurrence of a LDH after primary
discectomy, for the period 2013—2023 in PubMed, Google Scholar,
Medline databases using medical subject headings and keywords
«recurrent lumbar disc herniation, surgical interventions, percu-
taneous endoscopic lumbar discectomy, microdiscectomy, laminec-
tomy, discectomy, spondylodesis». The research method is a sys-
tematic review of relevant literature sources. Results. Early and
long-term results of primary discectomy for intervertebral disc her-
niation using decompression (open discectomy, microendoscopic
discectomy, percutaneous discectomy, laminectomy, minidiscec-
tomy, endoscopic discectomy) and decompression-stabilization
(discectomy combined with spondylodesis) techniques are traced
in the literature. The most successful were: 1 year after the opera-
tion — endoscopic discectomy (12.4 % of reoperations) and spondy-
lodesis (11.8 %); 10 years after the operation — laminectomy (14 %)
and spondylodesis (10 %). The highest rates of revision discectomy:
1 year after the operation — laminectomy (18.6 %), 10 years af-
ter surgery — open discectomy and endoscopic discectomy —
16 % each. Conclusions. Recurrent intervertebral disc herniation
is an early complication of primary discectomy, the frequency
of which varies depending on the surgical technique and the timing
of the postoperative period. The most reliable risk factors are male
gender, age younger than 50 years, diabetes mellitus, and smoking.

Tlepsunna ouckekmomis 3 RPUBOOY epudiCi Midcxpedyeso2o OUcCKa
(I'M]]) nonepexosoeo 8id0iny xpebma CynposooAHCyemvbCs WeUo-
KuM pezpecom cumnmomamuxu, npome 6 5—15 % eunaoxie peecm-
PYEMbCA PEHMeeHnO3UMUSHUL Peyuous puxici 3 8i0n0GiOHUMU
OpMONeOU HUMU NOPYULEHHAMU, WO NPU3BOOUNL 0O NOBMOPHO20
Xipypeiunoeo empyuanns. Mema. Busnauenns 4uHHUKIE PUBUKY
peyuousy 2pudici Misxpebyegoeo OUcKa nonepekogoco Gioodiny
Xpebma ma ixHboi uacmomu 3a yMO8 Pi3HUX MeMoOUuK nepeuHHoi
OUCKEKMOMIT Ha OCHOBI HAYKOB020 AHATIZY peNleBaHMHOI Aimepa-
mypu. Memoou. Ananiz ghaxosux cmamei, 6 AKUX HABEOEHO GU-
3HAUeHHs YUHHUKIE pusuKy peyuousy I'MJ] nonepexosoeo 6i0oiny
Xpebma nicis nepsunnol ouckekmomii, 3a nepioo 20132023 pp.
y 6azax oanux PubMed, Google Scholar, Medline 3a kmouosumu
cnosamu «peyuousyioua I'M]] nonepexkosozo 6iddiny xpebma, Xi-
Pypeiuni 6mpyuaHHs, uepesulKipHa eHOOCKONiuHA NOoNnepexosd
OUCKEKMOMIsl, MIKPOOUCKEKMOMIs, JAMIHEKMOMIA, OUCKEKMO-
mif, cnonounooes». Pesynomamu. Biocmeosiceno panni ma 6io-
Odaneni pe3ynomamu nepeunHoi ouckekmomii 3 npueooy I'MJ] i3
BUKOPUCTNAHHAM OeKOMAPeCIUHUX (8I10KpUma OUCKeKmoMmis,
MIKPOEHOOCKONTUHA OUCKEeKMOMIsl, Yepe3ulKIDHA OUCKEeKMOMIs,
JIAMIHEKMOMIS, MIHIOUCKEKMOMIs, eHOOCKONIYHA OUCKEKMOMis)
i Oexomnpecitino-cmabinizy8anbhux (OUCKeKmoMis 8 NOECOHAHMI
31 cnonounooe3om) memooux. Haibinvwr yenivunumu 6usgunucs:
uepes pix nicis onepayii — enoockoniuna ouckexkmomis (12,4 %
peonepayiti) ma cnonounooes (11,8 %), uepes 10 poxis nicis mpy-
uanns — naminekmomist (14 %) ma cnonounooes (10 %). Haiiuwi
NOKA3HUKU Pegi3ilinoi OUCKeKmoMii: uepe3s pik nicisa onepayii —
nicaa naminekmonmii (18,6 %); uepes 10 poxie — siokpuma ouc-
KeKmoMisi Ui eHOOCKONiuHa ouckekmomia — no 16 %. Buchosxu.
Peyuousyioua epusica misxcxpebyedoeo OUCKA € pAHHIM YCKIAOHEH-
HAM NEPBUHHOT OUCKEKMOMIL, 4aCmoma sIK020 8apito€ 3ANeHCHO 8I0
MEMoOUKU XIPYpeiuHO20 6MPYYaHHs Ma MEPMIHI6 nicagonepayiti-
Ho20 nepiody. Hatibinwbiu 00cmogipHuMu YUHHUKAMU PUSUKY € HO-
n06iva cmams, ik morodwe 50 poxis, yykposuti diabem, nAniHHsI.
Kniouosi cnosa. [lepsunna ouckexmomis, peyuoue pudici mMidic-
Xpebye6o2o OUCKA, YUHHUKU PUSUKY.
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Introduction

Herniated intervertebral disc (HID) of the lumbar
spine (LS) occurs in 5-20 cases per 1,000 adults per
year, most often in the third to fifth decade of life [1].
Surgical treatment of such patients involves open or
minimally invasive removal of HID and is accom-
panied by a rapid decrease in the intensity of radicu-
lalgia, the level of disability and an improvement in
the quality of life [2]. However, after primary dis-
cectomy, unsatisfactory clinical results are noted in
3-19 % of cases, X-ray positive recurrence of HID
in 5-15 % of observations [3], reoperation is per-
formed in 2024 % of patients [4—7]. Meanwhile, re-
vision discectomy is not without additional problems
due to the increased risk of neurological disorders
and rupture of the dura mater due to the formation
of scar-epidural fibrosis [8], the possibility of seg-
mental instability as a result of additional removal
of disc material [9, 10], significant physical and psy-
chological stress per patient [11, 12], increasing the fi-
nancial burden on the family and society [13]. Based
on this, it becomes clear the need to determine risk
factors and the degree of their influence on the deve-
lopment of recurrence of HID of the LS after primary
discectomy.

Literature data on the relationship between
the frequency of repeated discectomy and age, gen-
der, body mass index, the method of primary inter-
vention and the duration of postoperative follow-up
are contradictory [14]. Purpose: determination of risk
factors for recurrence of intervertebral disc hernia-
tions of the lumbar spine and their frequency under
the conditions of various primary discectomy tech-
niques based on a scientific analysis of the relevant
literature.

Material and methods

The material of the study is professional articles
that contain the definition of risk factors for recur-
rence of HID of the LS after primary discectomy.

The literature search was carried out in PubMed,
Google Scholar and Medline databases for the period
2013-2023 using medical subject headings and key-
words “recurrent herniation of the intervertebral disc
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of the lumbar spine”, “surgical interventions”, “per-
cutaneous endoscopic lumbar discectomy”, “micro-
discectomy”, “laminectomy”, “discectomy”, “spondy-
lodesis”, “recurrent lumbar disc herniation”, “surgical

interventions”, “percutaneous endoscopic lumbar
discectomy”, “microdiscectomy”, “laminectomy”,
“discectomy”, “spondylodesis”. An additional search
for articles from bibliographic lists of selected pub-

lications was also carried out. If necessary, in some

cases, sources of literature beyond the search period
were used.

Inclusion criteria: articles on the risk factors of re-
currence of monosegmental HIV of the LS after pri-
mary discectomy using different surgical techniques
(open operations (isolated discectomy, laminectomy
or in combination with spondylodesis), minimally
invasive interventions (microendoscopic discectomy,
percutaneous endoscopic discectomy)). Exclusion cri-
teria: publications on the results of surgical treatment
of polysegmental and recurrent HIV of the LS.

The research method is a systematic review of re-
levant literature sources.

Results and their discussion

Definition

The definition of recurrent herniated disc (rHD)
varies in the literature. Some specialists define it as
the appearance of a hernia at the level of the primary
disc-radicular conflict (on the ipsi- or contralateral
side) no earlier than 6 months after primary discec-
tomy with eliminated radiculalgia [15, 16]. Other re-
searchers consider HID that appeared, including at
the adjacent to the initially operated level, as recur-
rent, and significantly reduce the time of appearance
of clinical symptoms to 0.5 months. [17]. Depending
on the causes of the compression syndrome, accord-
ing to the results of intraoperative data of revision
discectomy, a true relapse of HID and a minor relapse
with epidural fibrosis more than 4 mm thick are dis-
tinguished [18].

The frequency of rHD

Recurrent HID is an early postoperative com-
plication, the frequency of which is often related to
the surgical treatment method used. According to
the meta-analysis by G. Mariscal et al., in the first
year after decompression surgery, the frequency
of rHD of the LS in case of open discectomy vari-
ed from 1 to 12 %; microendoscopic discectomy —
1-10.8 %; percutaneous discectomy — 5.5-9.6 %;
laminectomy — 6 % and open minidiscectomy —
9.2 % [19]. The overall frequency of rHD of the LS
in the first year after decompression interventions is
5.2 % compared to 0.0 % after decompression-stabi-
lization operations [20]. The authors explain the sig-
nificant reduction in the risk of recurrence of HID
after spondylodesis by the reduction of mechanical
stress in the preserved compromised intervertebral
disc due to the elimination of movements in the cor-
responding spinal segment, as well as the absence
of disc substance in cases of almost complete discec-
tomy [20].
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Other information on the frequency of rHD
of the LS after primary discectomies according to
the most common methods is provided in the studies
of C. H. Kim et al. [6, 21]. In patients who underwent
primary surgical treatment of HID of the LS in 2003,
the overall rate of revision discectomy at 5 years was
13.4 %, and half of the reoperations occurred within
the first postoperative year. Reoperation rates after
primary discectomy were 5.4 % at 3 months, 7.4 %
at 1 year, 9 at 2 years, 10.5 at 3 years, 12.1 at 4 years,
and 13.4 % at 5 years. The frequency of repeated ope-
rations was 18.6; 14.7; 13.8; 12.4 and 11.8 % after
laminectomy, nucleolysis, open discectomy, endo-
scopic discectomy, and spondylodesis, respectively
[6]. The long-term results of the primary discectomy
performed in 2005-2007 revealed a slightly different
distribution of the overall reoperation rate in terms
of the postoperative period: 4 % at 1 year, 6 at 2 years,
8 at 3 years, 11 at 5 years, and 16 % at 10 years.
The number of reoperations after 10 years was 16, 14,
16 and 10 % after open discectomy, laminectomy, en-
doscopic discectomy and spondylodesis, respectively
[21]. In both studies, open discectomy was mostly
performed (76.2 [6] and 68.9 % [21]). The frequency
of reoperations 10 years after microendoscopic dis-
cectomy of HID of the LS is 9.7 % [22].

Risk factors for rHD after primary discectomy

Most researchers recognize male gender as a risk
factor for rtHD [1, 19, 23, 24]; only some authors did
not find significant correlations between male gender
and HID recurrence [17].

rHDs are mostly registered at the age of > 50 years
[19, 25, 26]. The frequency of reoperations after pri-
mary microdiscectomy is not related to age, but in
patients older than 35 years, recurrence of HID is
observed earlier in the postoperative period [27]. In
isolated reports, the age of patients is not considered
as a risk factor for rHD [24]. Some authors explain
the higher frequency of HID recurrence in young
men by the fact that the incision made during the pri-
mary intervention makes the operated disc more
susceptible to sudden prolapse, especially under con-
ditions of mechanical stress during sports or weight
lifting [28].

The same contradictory information applies to
the relationship between excess weight and rHD: on
the one hand, the Quetelet index > 25 potentiates an
increase in the frequency of recurrence of HID [19,
24, 26, 29], on the other hand, the height and weight
of the patient does not affect the occurrence rHD
(4, 23].

Of the comorbid conditions that potentiate the in-
creased frequency of rHD, diabetes and cardiovas-

cular diseases are most often mentioned. A possible
mechanism of hyperglycemia is the accumulation
of glycation end products in the tissues of the inter-
vertebral disc [30, 31], which leads to the disorgani-
zation of the network of collagen fibers at the border
of the gelatinous nucleus and the annulus fibrosus
[30], an irreversible increase in the density of col-
lagen crosslinks [31] with a change biomechanical
properties of intervertebral disc tissues. In addi-
tion, in patients with diabetes there is a decrease in
the inclusion of sulfate in glycosaminoglycan mole-
cules with a decrease in the rate of glycosylation and
a weakening of the collagen matrix of the interverte-
bral disc [32].

The relationship between rHD and cardiovascular
diseases may lie in the disruption of the trophism and
biochemistry of the extracellular matrix of the gelati-
nous nucleus of the intervertebral disc due to the high
level of triglycerides and cholesterol in the blood se-
rum, as well as the narrowing of the LS vessel lumen
by atherosclerotic plaques [33]. Recurrent HIDs are
significantly more common in patients with diabetes
compared to the control group [19, 24, 31, 32], but no
significant correlations between rHDs and cardiovas-
cular diseases were found [24, 34]. At the same time,
there is a natural increase in the risk of rHD with
an increase in the number of metabolic diseases, that
is, with an increase in the comorbidity index (CI): in
cases where the CI does not exceed 2, the risk of rHD
increases by 11.33 %; in CI > 3 by 15.31 % [35].

Smoking is considered a prognostic factor of rHD
[4, 24, 34, 36-38]. The exact mechanism of the influ-
ence of tobacco smoking on the development of rtHD
is still not fully understood. It is believed that the de-
fect of the annulus fibrosus and the posterior longitu-
dinal ligament after discectomy heals under normal
physiological conditions. However, toxins produced
during smoking can worsen or delay these normal
conditions [39]. Nicotine affects trophicity and oxy-
genation of the fibrous ring, replication and restora-
tion of the nucleus pulposus of the intervertebral disc
[40, 41], accelerates the degeneration of the disc with
changes in its biomechanical properties [42]. The ad-
verse effect of smoking is also manifested by an in-
crease in intradiscal pressure due to excessive cough-
ing and a violation of microcirculation [43]. Despite
numerous evidence of the relationship between smok-
ing and an increase in the frequency of rHD, individu-
al publications did not reveal its significant effect on
the appearance of repeated HID [23, 26, 44].
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Conclusions

Recurrent intervertebral disc herniation is an early
complication of primary discectomy, the frequency
of which varies depending on the surgical technique
and the timing of the postoperative period.

The most reliable risk factors for rHD are male

sex, age younger than 50 years, diabetes, smoking.
Conflict of interest. The authors declare no conflict
of interest.
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