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ABSTRACT
Lumbar disc herniation (LDH) is a common disease in medical practice, with high costs of medical care, long-term disability, and 

worsening quality of life. Demographic and case series studies are important for understanding diseases’ natural history and associated 
risk factors. Analyze the clinical and demographic characteristics of a case series of 325 LDH operated on in a neurosurgery service in 
southern Brazil. This study enrolled patients with lumbar disc herniation who underwent surgery. Clinical and epidemiological data were 
retrieved from medical records and retrospectively characterized. Three hundred and twenty-five patients were selected for analysis. 51% 
of patients were men, with an average age of 46. Hypertension and smoking were the most prevalent comorbidities, with 16% and 21% 
respectively. Radicular pain was the most common clinical presentation (78% of cases). 92% of patients had median or postero-lateral 
LDH; the remaining were foraminal or extra-foraminal. Infectious complications occurred in 2.4% of cases, and liquoric fistula in 1.2%. The 
recurrence rate at the same level was 16%. Diabetes was the only statistically significant risk factor related to LDH reoperation. LDH is a 
prevalent pathology. The most common symptom is radicular pain due to median or posterolateral LDH. Initial management involves anal-
gesia and other nonsurgical therapies. Lumbar microdiscectomy is performed when non-surgical management is unsuccessful. Diabetes 
is an important risk factor for the recurrence of LDH. Level of Evidence III; Retrospective study.

Keywords: Intervertebral Disc Herniation; Intervertebral Disc Degeneration; Intervertebral Disc Displacement.

RESUMO
A hérnia de disco lombar (HDL) é uma doença comum na prática médica, com elevados custos de cuidados médicos, incapacidade 

a longo prazo e piora da qualidade de vida. Estudos demográficos e de séries de casos são importantes para a compreensão da história 
natural das doenças e dos fatores de risco a elas associados. Analisar as características clínicas e demográficas de uma série de casos 
de 325 HDL operados em serviço de neurocirurgia no Sul do Brasil. Este estudo incluiu pacientes com hérnia de disco lombar submetidos 
à cirurgia. Os dados clínicos e epidemiológicos foram obtidos dos prontuários e caracterizados retrospectivamente. Trezentos e vinte e 
cinco pacientes foram selecionados para análise. 51% dos pacientes eram homens, com idade média de 46 anos. Hipertensão arterial 
e tabagismo foram as comorbidades mais prevalentes, com 16% e 21% respectivamente. A dor radicular foi a apresentação clínica mais 
comum (78% dos casos). 92% dos pacientes apresentavam HDL mediana ou póstero-lateral, os restantes eram foraminal ou extra-foraminal. 
Complicações infecciosas ocorreram em 2,4% dos casos e fístula liquórica em 1,2%. A taxa de recorrência no mesmo nível foi de 16%. 
O diabetes foi o único fator de risco estatisticamente significativo relacionado à reoperação da HDL. A HDL é uma patologia prevalente. O 
sintoma mais comum é a dor radicular devido à HDL mediana ou póstero-lateral. O tratamento inicial envolve analgesia e outras terapias 
não cirúrgicas. A microdiscectomia lombar é realizada quando o tratamento não cirúrgico não tem sucesso. O diabetes é um importante 
fator de risco para recorrência de HDL. Nível de Evidência III; Estudo retrospectivo.

Descritores: Hérnia de Disco Intervertebral; Degeneração do Disco Intervertebral; Deslocamento do Disco Intervertebral.

RESUMEN
La hernia de disco lumbar (HDL) es una enfermedad común en la práctica médica, con altos costos de atención médica, discapacidad 

a largo plazo y empeoramiento de la calidad de vida. Los estudios demográficos y de series de casos son importantes para comprender 
la historia natural de las enfermedades y los factores de riesgo asociados a ellas. Analizar las características clínicas y demográficas de 
una serie de casos de 325 HDL operados en un servicio de neurocirugía del sur de Brasil. Este estudio inscribió a pacientes con hernia de 
disco lumbar que se sometieron a cirugía. Los datos clínicos y epidemiológicos se recuperaron de los registros médicos y se caracterizaron 
retrospectivamente. Se seleccionaron trescientos veinticinco pacientes para el análisis. El 51% de los pacientes eran hombres, con una edad 
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media de 46 años. La hipertensión y el tabaquismo fueron las comorbilidades más prevalentes, con un 16% y un 21% respectivamente. El 
dolor radicular fue la presentación clínica más común (78% de los casos). El 92% de los pacientes tenían HDL mediana o posterolateral, 
el resto era foraminal o extraforaminal. Se produjeron complicaciones infecciosas en el 2,4% de los casos y fístula licorosa en el 1,2%. 
La tasa de recurrencia al mismo nivel fue del 16%. La diabetes fue el único factor de riesgo estadísticamente significativo relacionado 
con la reoperación de HDL. La HDL es una patología prevalente. El síntoma más común es el dolor radicular debido a la HDL mediana 
o posterolateral. El tratamiento inicial implica analgesia y otras terapias no quirúrgicas. La microdiscectomía lumbar se realiza cuando el 
tratamiento no quirúrgico no tiene éxito. La diabetes es un factor de riesgo importante para la recurrencia de HDL. Nivel de evidencia III; 
Estudio retrospectivo.

Descriptores: Hernia del Disco Intervertebral; Degeneración del Disco Intervertebral; Desplazamiento del Disco Intervertebral.

INTRODUCTION
Spine-related diseases are among the most common clinical 

problems in daily clinical practice, being related to high costs of 
medical care, long-term disability, and worsening quality of life. 
Lumbar disc herniation (LDH) is a common disease in the popula-
tion, with an estimated annual incidence of 5 cases per 1000 adults 
in Western countries.1,2 The main clinical presentation of LDH is 
lumbosacral radiculopathy, defined as a “pain perceived as arising 
in a limb or the trunk caused by ectopic activation of nociceptive 
afferent fibers in a spinal nerve or its roots or other neuropathic 
mechanisms”. The main form of lumbosacral radiculopathy in this 
topography is sciatica, which is radicular pain in the topography 
of the sciatic nerve and is a relatively common condition, with an 
incidence ranging from 13 to 40%. Although most of the time it 
presents insidiously, LDH may require emergency surgery when it 
develops with motor or sensory neurological deficit, cauda equina 
syndrome, or refractory and disabling radicular pain.3 Many risk 
factors are linked to LDH, such as age, gender, occupational and 
environmental factors.4-6  

Demographic and epidemiology studies are important for un-
derstanding diseases’ natural history and associated risk factors, 
which is important for their treatment and prevention. Few studies 
specifically address the prevalence and incidence of sciatica, as 
well as the demographic characteristics of patients with LDH. Most 
of them are about low back pain, and in these studies, information 
about risk factors, epidemiology, and natural history of sciatica is 
included as a complement.7 

The authors present a series of 325 cases of operated LDH from 
a neurosurgery emergency center in southern Brazil from 2018 to 
2022, presenting the clinical and demographic characteristics.

MATERIALS AND METHODS
This retrospective study was conducted at the Hospital Cristo 

Redentor, Department of Neurosurgery, in Porto Alegre, Brazil. 
It enrolled patients with lumbar disc herniation who underwent open 
lumbar microdiscectomy surgery from 5 years (2018 to 2022). Clini-
cal and demographic data were retrieved from electronic medical 
records and retrospectively analyzed.

The retrieved data included demographic information (name, 
gender, and age), diagnosis/disorder, clinical presentation, comor-
bidities, previous spine surgery, complications, and need for reop-
eration. An Informed Consent Form was not collected, considering 
the research is retrospective, non-interventionist, without physical 
and biological risks, since data collection will only be from the medi-
cal record, respecting patient anonymity. Statistical analysis was 
performed with SPSS statistical software version 23.0 (IBM).

RESULTS
The analysis included 325 patients with lumbar disc herniation 

who underwent microdiscectomy. Table 1 summarizes the clinical 
and demographic characteristics of the study.

Patient characteristics
More than half of them were men, 51% (166/325), with a mean 

age of 46 years (range 23 to 94). About 16% of patients (55/325) 

were active smokers, and diabetes and hypertension were present 
in 9.5% and 21%, respectively. Twenty patients had previously 
undergone other spine surgery, 17 lumbar surgery, and three 
cervical surgeries, and the remaining 305 were operated on for 
the first time.

Clinical presentation
The most common clinical presentation was isolated radicular 

pain in 78% of patients (256/325). Twenty percent (67/325) had ra-
dicular pain with motor deficits as symptoms, and only two patients 
had neurogenic claudication as symptoms. Cauda equina syndrome 
was the clinical presentation in 7.3% of patients.

Lumbar disc herniation level
LDH at the L5-S1 level was the most common, representing 

50% of cases. The second most common was the L4-L5 level, 
with 39% of cases. Only 7% were at the L3-L4 level, and 4% were 
at the L2-L3 level.

Topography of disc herniation
Medial and posterolateral disc herniations represented 92% of 

cases, while 8% were foraminal and extra-foraminal disc herniations.

Complications
Infectious complications occurred in 2.4% of patients (9/325), 

with 6 requiring reoperations due to infection. CSF leak occurred 
in 1.2% of cases, and the length of hospital stay was, on average, 
nine days.

Table 1. Clinical and demographic characteristics.

N=325 %
Sex Male 166 51

Female 159 49

Mean age (y) 46y (23 - 94) -

Comorbities

Hypertension 68 21

Smoker 55 16

Diabetes 31 9.5

Previous spine 
surgery

Lumbar 17 5.2

Cervical 3 0.9

None 305 93.8

Clinical 
presentation

Radicular pain 256 78

Motor deficit 67 20

Cauda equina syndrome 24 7.3

LDH level

L5-S1 163 50

L4-L5 129 39

L4-L3 24 7

L2-L3 9 4

Topography
Medial and posterolateral 302 92

Foraminal and extra-foraminal 23 8

Complications
Infection 9 2.4

CSF leak 4 1.2

Reoperation

Recurrence at the same level 52 16

Decompression 26 8

Decompression + Arthrodesis  26 8



CASE SERIES OF 325 PATIENTS WITH LUMBAR DISC HERNIATION OPERATED ON AN EMERGENCY BASIS

Page of 43

Reoperation
Recurrence of disc herniation at the same level as previous sur-

gery occurred in 16% of cases (52/325), with 8% (26/325) requiring 
lumbar arthrodesis during reoperation.

Characteristics of patients who underwent reoperation at the 
same level and arthrodesis: 
• Of the 52 patients who required reoperation at the same level, 9 
were smokers (p=0.936), 16 were hypertensive (p=0.860), and ten 
were diabetic (p=0.019). Among the 26 patients who also required 
arthrodesis, 3 were smokers (p=0.624), eight were hypertensive 
(p=0.300), and seven were diabetic (p=0.005).
• The average age of patients who underwent reoperation at the 
same level was 49, compared to 46 of those who did not. The ave-
rage age of patients who underwent arthrodesis was 46, identical 
to those who did not undergo arthrodesis.

DISCUSSION
Disc herniation involves the extrusion of the nucleus pulposus 

through a rupture of the annulus fibrosus. It may be protruded, ex-
truded, sequestrated, or even migrated, and its location in the spinal 
canal may be medial, postero-lateral, foraminal, or extra-foraminal.8 

Many changes in intervertebral disc biology may contribute to 
disc herniation, like local chronic inflammation and the production of 
inflammatory factors in degenerative changes that weaken the an-
nulus fibrosus or acute traumatic episodes and spinal overloading, 
and thus can occur at different ages.8,9 

The most common signs and symptoms of LDH are radicular 
pain, sensory abnormalities, and motor deficits in the distribution 
of lumbosacral nerve roots. Since the roots of L5 and S1 are the 
most commonly affected, pain radiating to the posterior and lateral 
aspects of the lower limb is the most common topography. Neurolo-
gical deficits usually compromise foot mobility.8,9 The cauda equine 
syndrome, a clinical condition arising from dysfunction of multiple 
lumbosacral nerve roots, occurs in only 1 to 2% of patients with 
LDH.10 In our study, radicular pain was the most prevalent symptom, 
and cauda equina syndrome had a higher prevalence than reported 
in the literature, being present in more than 7% of cases. This diffe-
rence could be justified by the fact that we analyzed only patients 
who underwent surgery with a higher incidence of cauda equina 
syndrome than cases managed clinically since it is a condition that 
requires urgent surgical intervention. 

The risk of developing LDH is multifactorial and includes age, 
cigarette smoking, obesity, diabetes, osteoporosis, and abdominal 
and paraspinal muscle weakness.11,12 

The most common LDH level is the L5-S1 segment (45 to 50% of 
cases), followed by the L4-L5 level (40-45%) and, more rarely, higher 
levels such as L3-L4 (<10%).13 Medial and posterolateral LDH are 
the most common, with only 3 to 10% of LDH being classified as 
extreme lateral (foraminal and extraforaminal LDH). In our series, 
extreme lateral LDH represented 8% of cases.14 

Although our case series is only of patients who underwent 
surgery, non-operative management is the first-line treatment for 
most patients with lumbar disc herniation.15,16 It aims primarily at 
pain reduction using drugs, physical therapy, spinal manipulation, 

traction, or epidural steroid injections.17 
The most common intraoperative complications of lumbar micro-

discectomy are bleeding, dural injury, and nerve root lesions. Wound 
complications were identified in 33 studies. The wound complication 
rate of open lumbar microdiscectomy was 2.1% in a systematic 
review by Shriver et al., similar to the rates identified in our study 
of 2.4%.18 Recurrent disc herniation is a possible post-operative 
complication, with a recurrence rate after surgery has been reported 
to vary between 5% and 15%.19-22 In our case series, the recurrence 
rates were slightly higher, with 16% of patients requiring reoperation 
at the same disc level. 

A higher rate of complications and recurrence of LDH can be 
explained by the fact that most surgeries are performed urgently in 
patients with pain greater than eight on the Visual Analogue Scale, 
motor deficit, or cauda equina syndrome. Such patients have a 
more advanced stage of degenerative disc disease, being subject 
to higher rates of recurrence and arthrodesis. Since these patients’ 
access to the public health system is often delayed, they tend to 
have more prolonged presentations of the disease, with a more 
advanced degree of lumbar degenerative disease and consequently 
being more symptomatic, being often operated with disabling pain 
scales or some motor and sensitive deficits.

In our study, diabetes was the only statistically significant risk 
factor related to LDH reoperation at the same level for decompres-
sion and arthrodesis. The presence of diabetes is already known 
as a risk factor for discectomy failure,21,23, and worse functional 
outcomes.24 Age was not a risk factor for LDH recurrence, as both 
groups were.

Limitations 
Our study has some limitations. Since it only included patients 

who underwent surgery, patients with lumbar disc herniation treated 
conservatively were not included, which represents a large portion 
of patients despite many of them progressing to surgical treatment 
over time. As this was a retrospective study using medical records, 
many data could not be analyzed due to poor quality records, which 
may underestimate the prevalence of some characteristics of the 
studied population. Another limitation is that it has a sample that 
does not represent patients with LDH who are more common in 
medical practice but rather a sample of patients with more advanced 
degenerative diseases that needed hospitalization.

CONCLUSIONS
LDH is a prevalent pathology with great costs for the healthcare 

system. The most common symptom is radicular pain secondary 
to compression of the nerve root, usually due to median or poste-
rolateral LDH. Patients who undergo emergency surgery commonly 
present a more advanced degree of degenerative disc disease, 
progressing with higher rates of reoperation and lumbar arthrodesis. 
Diabetes is an important risk factor for the recurrence of LDH.

All authors declare no potential conflict of interest related to 
this article.

CONTRIBUTIONS OF THE AUTHORS: Each author contributed individually and significantly to the development of this article. JPEB: Conceptu-
alization, Data curation, Formal Analysis; Writing, Original Draft. HM: Data curation; GRG: Writing, Original Draft; ES: Supervision, Validation; AMLC: 
Supervision, Validation; Ludwig: Conceptualization, Methodology, Supervision, Review, and Editing.

REFERENCES
1. Peul WC, van Houwelingen HC, van den Hout WB, Brand R, Eekhof JA, Tans JT, Thomeer 

RT, Koes BW; Leiden-The Hague Spine Intervention Prognostic Study Group. Surgery versus 
prolonged conservative treatment for sciatica. N Engl J Med. 2007;356(22):2245-56.

2. Cherkin DC, Deyo RA, Loeser JD, Bush T, Waddell G. An international comparison of back 
surgery rates. Spine (Phila Pa 1976). 1994;19(11):1201-6.

3. Albert R, Lange M, Brawanski A, Schebesch KM. Urgent discectomy: Clinical features and 
neurological outcome. Surg Neurol Int. 2016;7:17.

4. Stafford MA, Peng P, Hill DA. Sciatica: a review of history, epidemiology, pathogenesis, and 
the role of epidural steroid injection in management. Br J Anaesth. 2007;99(4):461-73.

5. Heliövaara M. Body height, obesity, and risk of herniated lumbar intervertebral disc. Spine 
(Phila Pa 1976). 1987;12(5):469-72.

6. Heliövaara M. Risk factors for low back pain and sciatica. Ann Med. 1989;21(4):257-64.
7. Konstantinou K, Dunn KM. Sciatica: review of epidemiological studies and prevalence esti-

mates. Spine (Phila Pa 1976). 2008;33(22):2464-72.



Page of 44

8. Benzakour T, Igoumenou V, Mavrogenis AF, Benzakour A. Current concepts for lumbar disc 
herniation. Int Orthop. 2019;43(4):841-851.

9. Delgado-López PD, Rodríguez-Salazar A, Martín-Alonso J, Martín-Velasco V. Hernia discal lum-
bar: historia natural, papel de la exploración, timing de la cirugía, opciones de tratamiento y con-
flicto de intereses [Lumbar disc herniation: Natural history, role of physical examination, timing of 
surgery, treatment options and conflicts of interests]. Neurocirugia (Astur). 2017;28(3):124-134.

10. Deyo RA, Rainville J, Kent DL. What can the history and physical examination tell us about 
low back pain? Jama. 1992;268(6):760-5.

11. Huang W, Han Z, Liu J, Yu L, Yu X. Risk Factors for Recurrent Lumbar Disc Herniation: A 
Systematic Review and Meta-Analysis. Medicine (Baltimore). 2016;95(2):e2378.

12. Kim YK, Kang D, Lee I, Kim SY. Differences in the Incidence of Symptomatic Cervical and 
Lumbar Disc Herniation According to Age, Sex and National Health Insurance Eligibility: 
A Pilot Study on the Disease’s Association with Work. Int J Environ Res Public Health. 
2018;15(10):2094.

13. Spangfort EV. The lumbar disc herniation. A computer-aided analysis of 2,504 operations. 
Acta Orthop Scand Suppl. 1972;142:1-95.

14. Abdullah AF, Wolber PG, Warfield JR, Gunadi IK. Surgical management of extreme lateral 
lumbar disc herniations: review of 138 cases. Neurosurgery. 1988;22(4):648-53.

15. Amin RM, Andrade NS, Neuman BJ. Lumbar Disc Herniation. Curr Rev Musculoskelet Med. 
2017;10(4):507-516.

16. Jacobs WC, van Tulder M, Arts M, Rubinstein SM, van Middelkoop M, Ostelo R, et al. 
Surgery versus conservative management of sciatica due to a lumbar herniated disc: a 

systematic review. Eur Spine J. 2011;20(4):513-22.
17. Kreiner DS, Hwang SW, Easa JE, Resnick DK, Baisden JL, Bess S, et al. North American 

Spine Society. An evidence-based clinical guideline for the diagnosis and treatment of lum-
bar disc herniation with radiculopathy. Spine J. 2014 Jan;14(1):180-91.

18. Shriver MF, Xie JJ, Tye EY, Rosenbaum BP, Kshettry VR, Benzel EC, et al. Lumbar micro-
discectomy complication rates: a systematic review and meta-analysis. Neurosurg Focus. 
2015;39(4):E6.

19. Leven D, Passias PG, Errico TJ, Lafage V, Bianco K, Lee A, et al. Risk Factors for Reoperation 
in Patients Treated Surgically for Intervertebral Disc Herniation: A Subanalysis of Eight-Year 
SPORT Data. J Bone Joint Surg Am. 2015;97(16):1316-25..

20. Carragee EJ, Han MY, Suen PW, Kim D. Clinical outcomes after lumbar discectomy for 
sciatica: the effects of fragment type and anular competence. J Bone Joint Surg Am. 
2003;85(1):102-8.

21. Swartz KR, Trost GR. Recurrent lumbar disc herniation. Neurosurg Focus. 2003;15(3):E10.
22. Kraemer R, Wild A, Haak H, Herdmann J, Krauspe R, Kraemer J. Classification and management 

of early complications in open lumbar microdiscectomy. Eur Spine J. 2003;12(3):239-46.
23. Fuentes AM, Patil S, Chiu RG, Glastris G, Behbahani M, Mehta AI. Revision Discectomy with or 

without Fusion for the Treatment of Recurrent Lumbar Disc Herniation: A Nationwide Analysis 
of Risk Profiles and Short-Term Outcomes. World Neurosurg. 2021;148:e346-e355.

24. Ibrahim M, Arockiaraj J, Amritanand R, Venkatesh K, David KS. Recurrent Lumbar Disc 
Herniation: Results of Revision Surgery and Assessment of Factors that May Affect the Out-
come. A Non-Concurrent Prospective Study. Asian Spine J. 2015;9(5):728-36.


