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Aims Lumbar disc herniation is a common condition that can lead to pain, numbness, and 
weakness in the legs. The standard treatment involves surgical removal of the herniated disc. 
However, some patients experience recurrent lumbar disc herniation. This study aimed to 
investigate the association between COVID-19 infection and the recurrence of lumbar disc 
herniation after laminectomy and discectomy surgery.
Instrument & Methods This case-control study included 150 patients who underwent lumbar 
laminectomy and discectomy surgery in Yazd County hospitals from 2020 to the first half of 2022. 
Patients were divided into two groups based on the recurrence of lumbar disc herniation; The 
non-recurrence group (100 patients) and the recurrence group (50 patients). Data on COVID-19 
infection, number of infections, hospitalization, received treatments, and hospital stay duration 
were collected and analyzed using Chi-square, T-test, and ANOVA.
Findings A significant association was found between COVID-19 infection and lumbar disc 
herniation recurrence (p=0.03). Patients in the recurrence group had a higher prevalence of 
COVID-19 infection (66% vs. 40%), hospitalization due to COVID-19 (18% vs. 7%), and treatment 
with remdesivir (14% vs. 4%) compared to the non-recurrence group. Additionally, the number 
of COVID-19 infections was significantly associated with lumbar disc herniation recurrence 
(p=0.01). Further analysis revealed that receiving remdesivir and symptomatic treatments for 
lumbar disc herniation were significantly associated with recurrence (p=0.02). 
Conclusion COVID-19 infection and its recurrence are associated with the recurrence of lumbar 
disc herniation.
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Introduction 
Low back pain is a prevalent health issue with 
significant healthcare costs [1-3]. Approximately 85% 
of individuals experience low back pain at some point 
[4]. It is the fifth most common reason for physician 
visits in the United States [2, 5]. Lumbar intervertebral 
disc herniation (LDH) is a frequent condition, with an 
estimated two million new cases occurring annually 
in the United States [6]. LDH can cause significant pain 
and disability, often necessitating surgical 
intervention. 
Laminectomy and discectomy (LD) are common 
surgical procedures for LDH, involving the removal of 
part of the vertebra (lamina) and the damaged disc [7]. 
Most patients with low back pain receive prescription 
medications, including nonsteroidal anti-
inflammatory drugs (NSAIDs), muscle relaxants, and 
opioid analgesics [2]. However, evidence on the 
effectiveness of these treatments remains limited [2]. 
Surgery is another widely used treatment for 
intervertebral disc disorders [8], with disc herniation 
recurrence being one of the most common 
postoperative complications [9]. 
Recurrent disc herniation is a significant issue in 
primary LDH surgery, with a recurrence rate of 
4.62% reported in Hoogland et al.’s 2008 study [10]. 
This is particularly relevant for transforaminal 
endoscopic discectomy, a common surgical approach 
for LDH. The incidence of incision-related herniation, 
a potential complication of this surgery, has a 40% 
recurrence rate after surgical repair [11]. Several 
studies have identified smoking and diabetes as risk 
factors for recurrence [12], while others have 
examined the influence of age, gender, BMI, and 
occupation, demonstrating their impact on 
recurrence rates [12]. Identifying and mitigating these 
risk factors is essential to reducing postoperative 
recurrence rates [13]. 
In December 2019, a novel coronavirus emerged in 
Wuhan, China, rapidly spreading worldwide and 
leading to the COVID-19 pandemic [14-17]. While most 
infected individuals remained asymptomatic or 
experienced mild symptoms, some suffered severe 
complications [18]. Although respiratory symptoms 
were the most common manifestations [19], 
extrapulmonary complications, including 
coagulation disorders, kidney dysfunction, and 
cardiac issues, were also reported. 
COVID-19 triggers an excessive immune response 
characterized by elevated levels of inflammatory 
cytokines, chemokines, and free radicals, resulting in 
severe lung and other organ damage [20]. Among its 
pathophysiological effects, severe COVID-19 may 
contribute to intervertebral disc degeneration 
through inflammatory cytokines and oxidative stress 
mediators [18]. Oxidative stress damages proteins, 
lipids, and DNA, affecting the structure and function 
of various organs and tissues [21]. The excessive 
immune response induced by COVID-19, with 

heightened inflammatory cytokines, chemokines, and 
free radicals, further exacerbates tissue damage [18]. 
The relationship between COVID-19 infection and 
recurrent lumbar intervertebral disc herniation 
remains unclear. However, some reports and case 
studies suggest a potential association. For instance, 
a series of cases have documented spinal infections 
following COVID-19, including spondylodiscitis in the 
lumbar spine in patients with a history of COVID-19 
infection [22]. 
Several mechanisms may explain how COVID-19 
increases the risk of LDH recurrence after LD surgery. 
First, COVID-19-induced inflammation may cause 
chronic spinal inflammation, leading to disc 
degeneration and a higher risk of herniation. Second, 
COVID-19-related immune system alterations may 
make individuals more susceptible to infections, 
including disc infections contributing to LDH 
recurrence [18]. Third, COVID-19-induced coagulation 
abnormalities increase the risk of blood clots, which 
may damage intervertebral discs and lead to 
herniation [23]. 
Despite the potential connection, there is a significant 
gap in the literature regarding the direct impact of 
COVID-19 on disc herniation recurrence after 
surgery. Most existing studies focus on the systemic 
effects of COVID-19 [18, 22, 23], with few specifically 
examining its role in increasing recurrence risk 
following laminectomy and discectomy. 
This study addressed the research gap by analyzing 
the incidence and severity of COVID-19 infection in 
patients who underwent lumbar disc surgery and 
comparing these findings to recurrence rates. 
Additionally, the study evaluated the impact of 
COVID-19 treatments, including hospitalization and 
remdesivir administration, on disc herniation 
recurrence.  
 
Instrument and Methods 
Design and sampling  
This study was conducted in 2024 as a retrospective 
case-control study by reviewing the medical records 
of all patients who underwent laminectomy or 
discectomy surgery in Yazd County hospitals from 
2020 to the first half of 2022. Patients with lumbar 
disc herniation who underwent discectomy and 
laminectomy and experienced recurrence were 
randomly selected from this population using simple 
randomization. From the list of eligible patients, 150 
individuals were selected using a random number 
table and divided into two groups; case (50 patients) 
and control (100 patients). 
A power analysis was performed using G*Power 
software to determine an appropriate sample size 
and ensure sufficient statistical power. A statistical 
power of 80% and a significance level of 0.05 were 
considered. Based on previous studies and the 
expected differences between the recurrence and 
non-recurrence groups, a minimum sample size of 
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150 patients was determined. This sample size 
enables the identification of significant effects 
between COVID-19 and disc herniation recurrence. 
Instrument 
Data collection was conducted through fieldwork by 
reviewing patient records and making telephone calls 
to patients. Data were extracted from the hospital 
records of patients who had undergone discectomy 
and laminectomy. At the same time, information on 
COVID-19 history and herniation recurrence was 
obtained through telephone follow-ups and patient 
records. Data were gathered using a researcher-
designed questionnaire, which included variables 
such as age, sex, BMI, history of underlying diseases, 
operated disc level, time interval to recurrence and 
reoperation, occurrence of COVID-19, number of 
infections, hospitalization duration, type of 
hospitalization, PCR test results, and type of 
treatment received. 
The study included patients with a history of 
discectomy or laminectomy, complete medical 
records, and consent to participate. Exclusion criteria 
included incomplete medical records, patient refusal 
to participate, and the presence of lumbar 
spondylolisthesis. 
Demographic variables were assessed in both groups 
to ensure comparability. The groups were matched as 
much as possible regarding age, sex, and underlying 
diseases. The number of COVID-19 infections was 
determined using CT scans, PCR, or rapid antigen 
tests. Official data were used for patients whose test 
results were recorded in the Shahid Sadoughi 
Hospital Genetic Laboratory system and the 
Healthcare Monitoring Database. For other patients, 
positive test results or radiological signs were 
confirmed through telephone interviews. The 
severity of the disease was categorized based on 
hospitalization in the infectious disease ward, 
outpatient treatment, or ICU admission. The total 
hospitalization duration was extracted from patient 
records. All patients' underlying diseases were also 
documented. 
Procedure 
After obtaining the needed permissions and ethical 
approval, to reassess recurrence, patients were re-
contacted, and their medical records were reviewed 
in cases of symptom recurrence, reoperation, or 
follow-up visits with physicians. COVID-19 status 
was confirmed using PCR, antigen, and medical 
history reviews. 
Data analysis 
Statistical methods such as logistic regression and 
propensity score matching were applied to control 
age, BMI, and comorbidities. Additionally, the study 
and control groups were matched for these 
parameters to ensure that observed differences were 
attributable to COVID-19 rather than other risk 
factors. Data were entered into SPSS 26 software and 
analyzed using Chi-square, T-test, and ANOVA.  
 

Findings 
71 women (47.3%) and 79 men (52.7%) participated. 
The average age was 53.71±12.55 (20 to 82) years. 
Seventy-three people (48.7%) were infected with 
COVID-19; 40 individuals (40%) of the control 
(without recurrence) and 33 individuals (66%) of the 
case (with lumbar intervertebral disc herniation 
recurrence) group (p=0.03). Sixteen people (10.7%) 
were hospitalized due to COVID-19; 7 individuals 
(7%) of the control (without recurrence) and nine 
individuals (18%) of the case (with lumbar 
intervertebral disc herniation recurrence) group 
(p=0.04). Eleven people (7.3%) received remdesivir; 
4 individuals (4%) of the control (without 
recurrence) and seven individuals (14%) of the case 
(with lumbar intervertebral disc herniation 
recurrence) group (p=0.027). Seven people (4.7%) 
received anticoagulant drugs; 4 individuals (4%) of 
the control (without recurrence) and three 
individuals (6%) of the case (with lumbar 
intervertebral disc herniation recurrence) group 
(p=0.584). Thirteen people (8.7%) received 
corticosteroid medication; 6 individuals (6%) of the 
control (without recurrence) and seven individuals 
(14%) of the case (with lumbar intervertebral disc 
herniation recurrence) group (p=0.101). 
The logistic regression showed that the included 
parameters explained 15.1% to 21% of the 
variability. Diabetes patients were 3.4 times more 
likely to experience disc herniation recurrence 
(p=0.017), and COVID-19 patients were 4 times more 
likely to experience recurrence (p=0.001; Table 1). 
 
Table 1. Logistic regression to quantify the relationship between 
risk factors 
Parameter p-Value OR Lower 

limit 
Upper 
limit 

Gender 0.06 2.262 0.816 5.298 
Age 0.268 0.978 0.022 1.017 
BMI 0.8 0.987 0.013 1.089 
Smoking 0.3 2.251 0.812 10.450 
Drugs 0.626 0.603 0.506 4.607 
Diabetes 0.017 3.401 1.224 9.331 
HTN 0.425 1.551 0.439 4.559 
Hypothyroidism 0.116 0.286 1.253 1.361 
IHD 0.625 1.376 0.319 4.959 
Underlying disease 0.946 0.959 0.042 3.301 
COVID-19 infection 0.001 4.070 1.404 9.090 
 
Discussion 
This study was conducted to investigate the 
relationship between infection with COVID-19 and 
the recurrence of lumbar intervertebral disc 
herniation after laminectomy and discectomy 
surgery. Degeneration of the intervertebral disc after 
discectomy is a common problem. Recurrence of 
herniation is the main cause of debilitating pain. 
Disability and reoperation after surgery are primary 
and, therefore, important in determining 
postoperative success. This type of complication also 
imposes a significant burden on the healthcare 
system [23]. It is now known that COVID-19 is 
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primarily a respiratory disease that affects various 
organ systems, including peripheral nerves and 
skeletal muscles [22]. Since the beginning of the 
COVID-19 pandemic, scientific reports have 
described cases of neurological damage and 
investigated the potential neurotropic nature of the 
acute respiratory syndrome of the COVID-19 virus. 
The neurological impact has become an important 
area of study as global data collection has shown that 
it is one of the most common, persistent, and 
debilitating effects of COVID-19 [24]. 
In this research, the patients who were re-operated 
after lumbar intervertebral disc herniation in the 
period after the outbreak of COVID-19 from 2019 to 
the first half of 2011 (50 people) were examined after 
collecting the necessary information. Also, 100 
patients who underwent lumbar intervertebral disc 
herniation and did not have relapses were examined 
as a control group. Of 50 patients with lumbar disc 
herniation, 30 were male, and 20 were male. They 
were women. On the other hand, among 100 people 
in the group without recurrence, 49 were men and 51 
were women. The average age in the group of 
patients without recurrence of lumbar intervertebral 
disc herniation was 53.65±12.68. The range of 
changes was 20 to 82 years. In the patients with 
lumbar intervertebral disc herniation recurrence 
group, the average age was 53.84±12.12, and the 
range of changes was 33 to 79 years. Then, the two 
groups were examined regarding the infection rate 
with COVID-19, the number of times they were 
infected, the type and duration of hospitalization, and 
the type of treatment received. 
This study had a significant relationship between the 
recurrence of lumbar intervertebral disc herniation 
and COVID-19 infection. In a study by Somma et al. 
2022 on the effect of COVID-19 infection on herniated 
disc patients treated with ozone, 47 patients were 
evaluated. Among the 47 people, 19 people were 
infected with COVID-19 and recovered without 
symptoms, and the rest did not have COVID-19. In 
patients who had a previous history of COVID-19, the 
average reduction of ODI (Oswestry Disability Index) 
one and three months later was 11.58 and 20.63, 
respectively, while in people who did not have 
COVID-19, this average was in one and three months, 
respectively. It was 20.93 and 22.07 for treatment. 
Also, the treatment success rate was 84.2% in the 
group with COVID-19 and 85.7% in the other group. 
Their study showed that infection with COVID-19 can 
prolong the recovery time of patients treated for disc 
herniation, which was in line with the present study 
[25]. 
Intervertebral disc space infection can be a serious 
and debilitating complication of any procedure that 
allows bacteria to enter the sensitive disc space. Most 
disc space infections occur after cervical or lumbar 
laminectomy [26]. 
In terms of received treatments, receiving remdesivir 
and symptomatic treatments had a significant 

relationship with the recurrence of lumbar 
intervertebral disc herniation. This can be due to the 
type of disease caused by the common species at the 
time of remdesivir drug use, as well as the greater 
severity of the disease, which caused the use of this 
drug in the treatment process. On the other hand, 
receiving anticoagulant and corticosteroid drugs did 
not increase the risk of recurrence of intervertebral 
disc herniation [27]. 
Despite its valuable findings, this study has 
limitations that should be considered when 
interpreting the results. One of the main limitations is 
its retrospective design, which may be subject to 
selection bias and limited access to precise data. 
Additionally, multiple confounding variables such as 
patients' underlying conditions, the initial severity of 
lumbar disc disease, lifestyle, physical activity levels, 
immune status, and the use of other medications 
could influence the results. The inability to fully 
control these factors may affect the observed 
relationship between COVID-19, the use of 
remdesivir, and recurrent lumbar disc herniation. 
Therefore, to confirm these findings, conducting 
prospective studies with better control of 
confounding variables is necessary. Healthcare 
providers should monitor these patients for 
symptom severity, neurological complications, and 
medication effects, and prevent the worsening of 
symptoms and complications through inflammation 
control, maintaining proper physical activity, and 
stress management. 
 

Conclusion 
COVID-19 infection and its recurrence are associated 
with the recurrence of lumbar disc herniation.   
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