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Objective. To conduct a literature review of studies comparing the treatment of recurrent lumbar disc herniation using discectomy and 

spinal fusion.

Material and Methods. A comprehensive search across four electronic databases (PubMed, Google Scholar, Science Direct, and Cochrane) 

was conducted. Studies comparing the outcomes of discectomy and spinal fusion for recurrent lumbar disc herniation were analyzed. Post-

operative complications, cost and duration of surgery, length of hospital stay, pain score, and recurrence rate were compared.

Results. Ten studies comprising data of 1066 patients met the inclusion criteria. Discectomy was performed in 620 of them, while 446 pa-

tients underwent spinal fusion surgery. Discectomy yielded good results in VAS scores for leg and back pain, but after 3–6 months, there 

was no significant difference compared to spinal fusion. The recurrence rate for discectomy varied from 7.27 % to 22.91 %, while fusion had 

0 % same-level recurrence. Fusion surgery had fewer complications: 1.72–28.00 % (average 11.6 %) vs 5.25–32.73 % (average 15.7 %) 

for discectomy. However, spinal fusion had longer operation time, greater blood loss and longer hospital stay compared to discectomy.

Conclusion. Discectomy and spinal fusion are effective treatment options for recurrent lumbar disc herniation. At the same time, discec-

tomy demonstrates a high level of initial relief of symptoms and is more cost-effective. However, the risk of recurrence is significant, and 

the progression of degeneration and instability may result in pain recurrence within a year. Fusion surgery provides stability and eliminates 

the risk of recurrence, but the main challenge is the cost of surgery. The choice of technique should be based on individual patient factors, 

and the advantages and disadvantages of each approach should be carefully considered.
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Degenerative disc disease and diseases of 
the lumbar facet joints are widespread 
among the ageing population and are 
one of the most common causes of dis-
ability. It has been determined that these 
abnormalities occur in 40 % of adults 
over the age of 40 and in 80 % of those 
over the age of 80. Nevertheless, the 
onset of degeneration is not limited only 
to middle-aged and elderly people. Gen-
eral clinical signs of the disease include 
mechanical back pain, radicular signs, 
symptoms of neurogenic intermittent 
claudication, limited mobility and poor 
quality of life. 

One of the most common manifes-
tations of degenerative disc disease is a 

herniated intervertebral disc. It is usu-
ally removed by discectomy. There are 
various types of this procedure: tradi-
tional open discectomy, microdiscecto-
my, endoscopic discectomy and other 
options [3–5]. Nevertheless, the recur-
rence of intervertebral disc herniation 
after discectomy is 10–30 %, and the pro-
gression of instability is about 25 % [6, 7]. 
Factors associated with recurrent inter-
vertebral disc herniation include smok-
ing, young age, overweight, retaining the 
disc height, etc. [8, 9].

There is consensus on the treat-
ment of a new onset of a herniation of 
an intervertebral disc using discectomy. 
Nevertheless, the treatment techniques 

for recurrent herniation are still con-
troversial. Some authors [10, 11] recom-
mend repeated discectomy due to its low 
morbidity, shorter hospital stay, low cost 
and high efficiency. However, this tech-
nique is still associated with the risk of 
recurrent herniation and the instability 
progression that may lead to deteriora-
tion [6–8].

Spinal fusion techniques eliminate 
the risk of recurrence at the same lev-
el and instability of the lumbar spinal 
motion segment [12, 13]. The arguments 
against spinal fusion are based on the 
cost of grafts, long hospital stays, surgery 
duration and intraoperative blood loss. 
Despite the potential drawbacks, some 
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authors stand for the use of spinal fusion 
techniques in recurrent hernia. 

The objective is to conduct an analy-
sis of studies comparing the treatment of 
recurrent lumbar disc herniation using 
discectomy and spinal fusion.

Material and Methods

Search strategy. Following the guide-
lines for writing systematic reviews and 
meta-analyses (PRISMA), we searched for 
papers in the databases PubMed/Medline, 
Cochrane, Google Scholar and Science 
Direct. We used the PICO search engine. 
The search was conducted according to 
the following characteristics:

– patients treated for recurrent herni-
ated intervertebral disc of the same level; 

– procedure: discectomy; 
– comparison: spinal fusion; 
– outcome: any.
After that, the search terminology was 

enhanced with the use of medical terms 
(MeSH) to expand keywords. The data 
search was conducted until 2022. 

Inclusion and exclusion criteria. The 
papers had to meet the following criteria 
to be included in the study: (1) the study 
population included patients with recur-
rent lumbar disc herniation; (2) the study 
discussed techniques of discectomy or 
spinal fusion for the treatment of recur-
rent lumbar disc herniation; (3) the sam-
ple size was at least 10 patients; (4) the 
articles had to be published in English or 
translated into English.

Papers were excluded from the study 
if they met any of the following criteria: 
(1) the study population included only 
pediatric cases; (2) case reports or tech-
nical reports; (3) they were published in 
a language other than English or without 
translation into English.

Research selection and data extrac-
tion.  Two authors independently 
checked the titles and abstracts of the 
selected papers to define whether they 
met inclusion criteria of the review. Then 
we reviewed the full texts of potentially 
relevant papers to confirm compliance 
with the requirements. The data was 
extracted from each appropriate arti-
cle using a standard form. The extracted 
data included the following: (1) demo-

graphic profiles of the study population; 
(2) clinical profiles of the study popula-
tion; (3) surgical peculiarities, including 
complications, cost and surgery duration; 
(4) duration of hospital stay; (5) pain 
indicators; (6) frequency of recurrence. 
Any inconsistencies in data extraction 
were eliminated by consensus.

Results

Initially, 810 papers associated with 
the research issue were found in the 
databases. Then we deleted 110 dupli-
cates, and 700 articles remained. Then 
we analyzed the headings and abstracts 
and selected 111 articles. Then 50 papers 
were excluded, as they were not com-
parative studies, and 61 articles remained. 
As a result of complete analysis of the 
papers 51 studies were excluded due to 
unclear data, lack of comparison with 
the control group and impossibility to 
access the full text of the study. The 
remaining 10 papers (9 retrospective 
studies and 1 randomized controlled 
study) met the inclusion and exclusion 
criteria (Fig.).

Then it was revealed that patients 
underwent repeated discectomy for 
recurrent herniated lumbar disc in 620 
cases out of those described in the select-
ed studies, and spinal fusion in 446 cases. 
No other demographic data was provid-
ed for analysis. 

Clinical outcomes. In the early stages 
after discectomy, good outcomes were 
obtained according to the VAS data for 
leg and back pain. Nevertheless, after 
3–6 months, there was no difference 
between the two techniques. The differ-
ence was insignificant (Table 1). 

The rate of complications and recur-
rences. Discectomy was associated with 
a significantly higher recurrence rate of 
7.27–22.91 % (mean 12.80 %), while spi-
nal fusion had no recurrence (p < 0.05). 
Spinal fusion also had fewer compli-
cations: 1.72–28.00 % (mean 11.60 %) 
compared to discectomy: 5.25–32.73 % 
(mean 15.70 %). Nevertheless, the differ-
ence was insignificant with p = 0.15. The 
most frequent complications were rup-
tures of the dura mater and neurological 

defects; they were more common during 
repeated discectomy (Table 2).

Blood loss. Intraoperative blood loss 
was higher during spinal fusion com-
pared to repeated discectomy: 478 ± 
83 ml and 202 ± 33 ml, respectively. 
However, this difference was significant 
with p = 0.048 (Table 2).

Duration of surgery and length of hos-
pital stay. Spinal fusion was associated 
with a longer surgery duration compared 
to repeated discectomy; the mean val-
ues were 174 ± 28 min and 93 ± 17 min, 
respectively (p < 0.05). The surgery dura-
tion was not specified in one of the stud-
ied. The hospital stay was significantly 
longer with spinal fusion than with dis-
cectomy; the mean values were 8 ± 4 
and 5 ± 3 days, respectively, p < 0.05 
(Table 3). 

Discussion

The debates over whether discectomy 
or spinal fusion is preferred have been 
taking place for a long time. There is 
no definitive research evidence in favor 
of one technique over another [14, 15]. 
Considering the morbid physiology 
of disc degeneration and herniation, 
stenosis and instability are resultantly 
almost unavoidable that indicates the 
need for stabilization of the lumbar 
spinal motion segment. Ye.A. Loparev 
et al. [7] showed that 83.3 % of patients 
have progressive degeneration after 
microdiscectomy. Some surgeons 
believe that discectomy and spinal 
fusion should be the main options for 
treating degenerative disc disease [16], 
since signs of instability may be the most 
atypical and subject to interpretation. 
Additionally, discectomy with spinal 
fusion eliminates the risk of recurrence 
at the same level. Nevertheless, the risk of 
herniation at the adjacent level is still a 
concern. On the contrary, many authors 
argue that the cost of surgical grafts and 
potentially longer rehabilitation make 
spinal fusion a less fitting option [3].

Recurrence. There were no recurrenc-
es at the same level after discectomy and 
spinal fusion in all the studies reviewed 
[4, 12, 17–23]. It is related to the fact that 
the techniques of spinal fusion provide 
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a wide surgical area and the possibility 
of performing a more complete discec-
tomy. Stabilization of the spinal motion 
segment eliminates abnormal micro-
movements that accelerate degenera-
tion and recurrence. On the contrary, the 
recurrence rate at the same level reaches 
22.9% after discectomy without spinal 
fusion. Many patients who underwent a 
repeat discectomy will ultimately need a 
spinal fusion within 4 years. A herniated 
intervertebral disc is a late sign of degen-
erative disc disease and a sign of insta-
bility. In this regard, discectomy with-
out spinal fusion will probably result in a 
progressive worsening of instability and 
symptoms in patients.

Postoperative pain. Postoperative 
pain is a challenge, especially when 
performing posterior lumbar interbody 
fusion due to a herniated intervertebral 
disc. Nevertheless, many studies have 
demonstrated that there is no difference 
in the pain outcome after repeated dis-
cectomy or spinal fusion. Postoperative 
pain in degenerative disease occurs due 
to disc degeneration, instability, osteo-
porosis, facet degeneration, paraspinal 
muscle degeneration and injured end 
plates. While discectomy and spinal 
fusion produce comparable satisfaction 
in the early period, long-term follow-ups 
show reduced satisfaction in patients 
after discectomy due to recurrent back 
pain [4, 12, 25]. Discectomy eliminates 
discogenic pain to some extent. Never-
theless, other causes of pain (for example, 
instability) are still neglected. As a result, 
postoperative pain usually remains with 
the progression of degeneration and ulti-
mately requires spinal fusion [25, 26]. On 
the contrary, spinal fusion eliminates the 
factors of instability in the vertebrae and 
facets. The issues of muscle degeneration 
and osteoporosis are not solved properly, 
so it may cause persistent pain both with 
and without spinal fusion.

The cost of surgery. This is an essential 
factor in the management of patients. 
In addition to the cost of grafts, spinal 
fusion techniques are associated with 
longer hospital stays and surgery dura-
tion, resulting in a higher total cost. El 
Shazly et al. [18] conducted a direct cost 
comparison of discectomy with and 

without spinal fusion. According to the 
findings, TLIF costs $1,256.7 more than 
discectomy alone, while PLIF costs $666.7 
more than discectomy alone [4, 18, 24, 
27]. Heindel et al. [11] concluded that 
the high financial expenditures associ-
ated with spinal fusion promote the use 
of repeated discectomy as the main tech-
nique for recurrent symptoms after sin-
gle-level discectomy. All studies analyzed 
only the cost of surgery, without consid-
ering the costs of treating recurrences. 
The aggregate costs may be insignificant 
or even reversed in 25–40 % of cases of 
recurrences during the transition to spi-
nal fusion after microdiscectomy [4, 7].

Blood loss. When performing spinal 
fusion, blood loss is usually greater than 
during discectomy, especially when using 
MIS. Our literature review confirms this. 
This is because spinal fusion requires 
more procedures with soft tissues. In 
addition, it is essential to note that blood 
loss, although it is almost always greater 
during spinal fusion, also depends on the 
experience of a surgeon. 

Postoperative hospital stay. A post-
operative stay is an essential factor for 

the patient. Longer hospital stays usu-
ally entail higher costs for both patients 
and hospitals. Psychological stress associ-
ated with the hospital atmosphere may 
depress many patients. Several authors 
report significantly longer hospital stays 
with spinal fusion than with discectomy 
[12, 13].

Limitations of the study. Our study is 
a brief overview. Although the number 
of patients in this case is large, the num-
ber of studies conducted is insufficient. 
It is impossible to verify that the groups 
being compared are similar in age, gen-
der, abnormality level, number of previ-
ous surgeries and other risk factors. This 
information is not available. A random-
ized controlled study would give more 
informative results.

Conclusion

Recurrent herniation of intervertebral 
disc is a difficult complication of dis-
cectomy. A repeated discectomy and 
its options are sometimes vital. They 
are associated with shorter surgery 
duration, less blood loss, lower cost 

Studies identified by database search
(n = 810)

Studies  after screening
(n = 111)

Full-text articles assessed for criteria 
of compliance (n = 111)

Studies included in quantitative analysis
                                (n = 10)

Studies included in quantitative analysis / 
                    systematic review (n = 10)

Excluded studies  
(n = 589)

Excluded full-text articles (n = 101):
1) non-comparative study (n = 61);
2) the necessary data for analysis 
were not provided (n = 50)

Studies after excluding duplicates
(n = 700)

Fig.
Strategy of search and selection of literature data for inclusion in the systematic review
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and good early patient satisfaction. 
Nonetheless, the risk of recurrence is 
still significant. The advantages of spinal 
fusion are stabilization of the spinal 
motion segment and the elimination of 
the risk of recurrence. The main issue 
is the cost of surgery. Although the 
discectomy demonstrates good early 

outcomes, the pain returns within a year 
due to the progression of degeneration 
and instability that requires additional 
stabilization. These factors should 
be considered before deciding on the 
preference of one surgical technique 
over another.
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Table 1

Analysis of papers based on indicators “back pain” and “leg pain” according to the VAS after surgery

Sources Patients, n Back pain according to VAS, points Leg pain according to VAS, points

Discectomy Spinal fusion Discectomy Spinal fusion Discectomy Spinal fusion

Yao et al. [4] 48 26 3.74 ± 1.44 3.77 ± 1.58 5.36 ± 1.41 4.58 ± 1.32

Yao et al. [12] 47 58 1.70 ± 0.72 1.95 ± 0.80 1.64 ± 0.82 1.86 ± 0.67

Ahsan et al. [17] 110 25 2.47 ± 1.93 1.06 ± 1.01 1. 95 ± 1.65 1.50 ± 0.50 

Liu et al. [23] 209 192 3.10 ± 1.20 1.40 ± 0.80 1.10 ± 0.08 1.20 ± 0.70

Guan et al. [20] 25 12 1.40 ± 0.80 4.20 ± 3.20 2.60 ± 2.30 2.80 ± 2.60

Zaater et al. [21] 24 15 NA NA NA NA

Kravtsov et al. [13] 94 30 NA NA NA NA

Zhuo et al. [22] 25 40 NA NA NA NA

Fu et al. [19] 23 18 NA NA NA NA

El Shazly et al. [18] 15 30 NA NA NA NA

Total 620 446 – – – –

NA – not available.

Table 2

Recurrences, complications and blood loss during discectomy or spinal fusion (according to the literature)

Sources Recurrence, % Complication, % Blood loss, ml

Discectomy Spinal fusion Discectomy Spinal fusion Discectomy Spinal fusion

Yao et al. [4] 22.90 0.00 12.50 3.85 NA 148.46 ± 5.36

Yao et al. [12] 10.70 0.00 8.51 1.72 NA 111.38 ± 56.43

Ahsan et al. [17] 7.27 0.00 32.73 28.00 120.00 (85–250) 550.00 (480–650)

Liu et al. [23] 12.00 0.00 5.25 6.25 NA NA

Guan et al. [20] 12.00 0.00 8.00 17.00 NA NA

Zaater et al. [21] 12.98 0.00 20.00 26.00 170.80 ± 104.80 546.70 ± 211.60

Kravtsov et al. [13] 7.40 0.00 17.40 2.50 NA NA

Zhuo et al. [22] 12.00 0.00 13.00 10.00 300.00 ± 45.40 600.00 ± 125.70

Fu et al. [19] 4.30 0.00 13.00 11.10   162.70 ± 106.80 546.70 ± 206.10

El Shazly et al. [18] 13.30 0.00 26.70 10.00 256.70 ± 67.13 660.00 ± 164.97

NA – not available.
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Table 3

Duration of surgery and length of hospital stay for discectomy or spinal fusion (according to the literature)

Sources Surgery duration Length of hospital stay 

Discectomy Spinal fusion Discectomy Spinal fusion

Yao et al. [4] 80.00 ± 36.58 146.54 ± 38.07 8.80 ± 2.78 14.96 ± 5.36

Yao et al. [12] 63.38 ± 20.25 140.09 ± 57.07 8.13 ± 2.91 12.74 ± 4.04

Ahsan et al. [17]             95.00 ± 9.00 188.00 ± 16.80 5.00 (4.00–8.00) 8.00 (7.00–14.00)

Liu et al. [23] NА NА NА NА

Guan et al. [20] 82.70 ± 29.10 229.60 ± 42.10 1.00 ± 0.30 3.70 ± 0.90

Zaater et al. [21]           103.40 ± 24.40 187.50 ± 31.50 2.30 ± 1.30 4.80 ± 1.20

Kravtsov et al. [13]     60.00–130.00   107.00–240.00     4.00–14.00 10.00–21.00

Zhuo et al. [22]   95.00 ± 25.00 150.00 ± 33.00 8.00 ± 2.10             10.00 ± 3.00

Fu et al. [19] 100.90 ± 22.80 166.30 ± 26.70 4.70 ± 1.40 6.20 ± 1.10

El Shazly et al. [18] 125.30 ± 25.32 194.00 ± 25.58 3.40 ± 0.74 3.50 ± 1.13

NA – not available.
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