
ABSTRACT
Objective: To review the surgical treatment of lumbar disc herniation in pregnancy. Methods: We systematically reviewed cases of 

surgical treatment of pregnant patients with lumbar IVD herniations in accordance with the Cochrane Handbook for Systematic Reviews 
of Interventions. We searched on electronic databases, including PubMed, Scopus, and Google Scholar, to find relevant articles by key-
words. Results: A literature review of 42 cases is presented. Conclusions: The authors’ own data and the literature data demonstrate that 
decompression surgery in pregnancy is effective and safe for both mother and fetus; however, radical surgery (fusion) can lead to very 
adverse sequelae for the fetus. Level of Evidence III; Systematic reviewb of Level III studies.

Keywords: Pregnancy; Hernia; Diskectomy; Cauda equina; Polyradiculopathy.

RESUMO
Objetivo: Nosso objetivo foi rever o tratamento cirúrgico da hérnia de disco lombar na gravidez. Métodos: Revimos sistematicamente 

os casos de tratamento cirúrgico de pacientes grávidas com hérnia lombar por DIV, de acordo com o Manual Cochrane para Revisões 
Sistemáticas de Intervenções. Procuramos, através de bases de dados eletrônicas, incluindo PubMed, Scopus e Google Scholar, encontrar 
artigos relevantes por palavras-chave. Resultados: Revisão da literatura de 42 casos foi apresentada. Conclusões: Os dados dos próprios 
autores e os dados da literatura demonstram que a cirurgia de descompressão na gravidez é eficaz e segura tanto para a mãe como para 
o feto. Entretanto, a cirurgia radical (fusão) pode levar à sequelas muito adversas para o feto. Nível de Evidência III; Revisão sistemáticab 
de Estudos de Nível III.

Descritores: Gravidez; Hérnia; Discotomia; Cauda equina; Polirradiculopatia.

RESUMEN
Objetivo: Nuestro objetivo fue revisar el tratamiento quirúrgico de la hernia de disco lumbar en el embarazo. Métodos: Revisamos 

sistemáticamente los casos de tratamiento quirúrgico de pacientes embarazadas con hernias de DIV lumbar de acuerdo con el Manual 
Cochrane para Revisiones Sistemáticas de Intervenciones. Realizamos búsquedas en bases de datos electrónicas, incluidas PubMed, 
Scopus y Google Scholar, para encontrar artículos relevantes por palabras clave. Resultados: Se presentó la revisión de la literatura de 
42 casos. Conclusiones: Los propios datos de los autores y los datos de la literatura demuestran que la cirugía de descompresión en el 
embarazo es efectiva y segura tanto para la madre como para el feto; sin embargo, la cirugía radical (fusión) puede conducir a secuelas 
muy adversas para el feto. Nivel de Evidencia III; Revisión sistemáticab de Estudios de Nivel III.

Descriptores: Embarazo; Hernia; Discectomía; Cauda equina; Polirradiculopatía.
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INTRODUCTION
Low back pain in combination with radicular syndromes occurs 

in more than 50% of pregnant females at more than 20 weeks of 
gestation.1 The development of lumbodynia is largely promoted by 
the biomechanical and hormonal changes typical of pregnancy. 
The biomechanical mechanism of back pain during pregnancy is 
associated with an increase in uterus size, an anterior shift of the 
center of gravity with a compensatory increase in lumbar lordosis, 
and an increased load on the lower lumbar spine.2 The hormonal 

mechanism is associated with the hormone relaxin, which reduces 
the tone and strength of the musculoskeletal apparatus of the pelvic 
region. However, the data on this relationship are controversial: 
although earlier studies have revealed high serum relaxin levels in 
pregnant females with low back pain,3 recent publications in this 
area have indicated an inadequate relationship between the serum 
relaxin level and the rate of lumbar and pelvic pain.4,5 Symptom-
atic lumbar intervertebral disc (IVD) herniation is far less common, 
approximately one case per 10,000 pregnant females.6 The risk 
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factors for IVD herniation in pregnancy include age, obesity, physical 
activity, positive history, lumbodynia during menstruation, traumatic 
injuries, stress factors, male fetus, etc.1,7,8 In most cases, conser-
vative treatment is sufficient to stop lumbar spine and lower limb 
pain caused by degenerative changes and herniation of the IVD. In 
the case of failed conservative treatment or a severe neurological 
deficit, surgical treatment is used. Publications in recent years have 
demonstrated the safety of spine surgery during pregnancy in the 
presence of a well-coordinated team consisting of a neurosurgeon, 
anesthesiologist, neurologist, and obstetrician-gynecologist,8-17 

which is also confirmed by our experience. During preparation 
of this manuscript, two reviews of surgical treatment of herniated 
IVD in pregnant females were published. In an article by Ardaillon 
et al., 17 articles and 27 cases of microdiscectomy are analyzed.18 
An article by Di Martino et al. reviewed 20 articles and 32 cases of 
microdiscectomy.19 However, a number of questions on the choice 
of optimal approach, time of surgery, and position during surgery 
are not fully resolved. The purpose of our study was to conduct a 
systematic review of surgical treatment for herniated IVD in pregnant 
females to summarize the existing opinions on controversial issues. 
This paper reviews 30 articles and 46 cases of microdiscectomy, 
including two cases of our own.

METHODS
This study obtained ethical approval from the Ethics Commit-

tee of Irkutsk State Medical University (118/2). All participants gave 
informed consent before taking part.

We systematically reviewed cases of surgical treatment of preg-
nant patients with lumbar IVD herniations in accordance with the 
Cochrane Handbook for Systematic Reviews of Interventions.

We also searched on electronic databases, including PubMed, 
Scopus, and Google Scholar to find relevant articles. The keywords 
used were ‘pregnant’, ‘gravid’, ‘parturient’, and ‘parous’ for preg-
nancy and ‘disk’/’disc’ and ‘hernia’ or ‘discectomy’/’diskectomy’ 
for discectomy and hernia of the IVD, as well as additional terms 
for concomitant conditions (‘cauda equina syndrome’, ‘polyradicu-
lopathy’). The search was performed on the electronic databases 
PubMed, Scopus, and Google Scholar. We limited the search to 
the English language, with a cut-off period of articles published 
between 1990 and 2017. The last search was done at the end 
of July, 2017. The searches were independently conducted by 
the three authors, and the list of relevant abstracts was collated. 
We identified additional case reports from the reference list of 
included studies. Unpublished and non-peer reviewed data were 
not considered.

The inclusion criteria were as follows: clinical cases (outcome 
studies, studies on adult pregnant females, case reports) describing 
surgical treatment of lumbar IVD herniation in pregnant females, 
provided that the symptoms developed during pregnancy, and the 
availability of full text. The exclusion criteria were as follows: studies 
written in a language other than English, successful therapeutic 
treatment, reviews, studies on animals and cadavers, in vitro studies, 
technical notes, letters to editors, and articles not specifically 
reporting outcomes. The three-level selection system was used for 
the final analysis of full-length articles.

Two authors independently extracted data using a standardized 
data extraction form. Disagreement was resolved by discussion or 
consensus with a third party. The corresponding author of a study 
was contacted to gather any missing information. Information was ex-
tracted using special tables designed for the study based on previous 
reviews. The tables contained the following variables: age, number 
of previous pregnancies and deliveries, gestational age of symptom 
onset, surgery time, complications, history of conservative treatment, 
anesthesia type, surgical position, lesion level, type of surgery, wheth-
er the surgery occurred after delivery (Cesarean), disappearance of 
symptoms during follow-up, and outcome of the pregnancy.

The data analysis focused on descriptive assessment of the 
extracted information. The small size of the total sample composed 

of individual case reports prevented statistical analysis using para-
metric tests and calculation of effect sizes. For this reason, the data 
are presented as a summary table for all patients. The general trends 
and patterns were revealed and analyzed.

In the period from 1st January 2005 to 1st December 2015, 67,388 
patients with lumbar pains (including 38,087 patients with lumbar 
IVD herniations) were consulted at the Novosibirsk Research Insti-
tute of Traumatology and Orthopedics (NRITO). During the ten-year 
period, 9,376 patients underwent spine surgery for degenerative 
IVD disease. Of these, 5,174 patients underwent discectomy for 
IVD herniation. A total of 257 pregnant females with lumbar pain 
presented to the NRITO (mainly to determine the type of obstetrics). 
Of these, two patients underwent discectomy.

RESULTS

Case reports
Case 1. A 36-year-old patient B., second pregnancy, 20 weeks, 

presented with complaints of pains in the back and lower limbs, 
numbness in the anogenital region, legs, and feet, and decreased 
strength in the feet for at least three weeks. The pain intensity in the 
back and lower limbs was scored 9 by the Visual Analogue Scale 
(VAS), and 82 by the Oswestry Disability Index (ODI). Neurological 
status presented decreased strength in the lower limbs to three 
points, the absence of Achilles and plantar reflexes, hypoesthesia 
in the S1, S2, and S3 regions, and straight leg raise of 30°. The 
functions of the pelvic organs were not affected.

MRI examination revealed a L5/S1 herniated IVD on the right. 
(Figures 1A, 1B) Radiography was not performed due to the terato-
genic effect. Because of urgent indications, the patient underwent 
a L5/S1 microdiscectomy on the right, being placed on her left side 
on the operating table. Epidural anesthesia was used. There were 
no intraoperative complications.

In the postoperative period, pain in the lower limbs and numb-
ness in the anogenital area completely alleviated. The patient was 
discharged from the hospital on the sixth day. Strength and sensitiv-
ity in the lower limbs recovered after two weeks. Some minor pain 
remained in the wound area.

The patient gave birth to a girl at 39 weeks of gestation. The 
delivery was natural, without complications.

One year after surgery, the patient complained of moderate pain 
in the right gluteal region (a VAS score of 2). The disability index was 
8 (ODI). Figures 2A and 2B show control MRI scans.

The patient again presented to the hospital after 1 month with 
worsening of pain in the lumbar spine (VAS score of 5) and left 
lower limb (VAS score of 9) and numbness on the outer surface of 
the left thigh; the ODI at the time of examination was 78. Weakness 
of the left foot extensors (a score of 4) and decreased sensitivity in 

Figure 1. MRI before surgery (L5-S1 LDH). Sagittal (A) and axial (B) planes.
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the left S1 area were detected. The functions of the pelvic organs 
were not affected.

MRI revealed L4/L5 lumbar IVD herniation (Figures 3A, 3B); there 
were postoperative changes at the L5/S1 level on the right. The 
patient underwent elective surgery: a L4/L5 microdiscectomy on 
the left and dynamic interspinous fixation at the L4/L5 level using 
a DIAM implant.

Immediately after surgery, the lower limb pain stopped (a VAS 
score of 0), and the strength recovered. Sensation disorders were 
not detected. On the sixth day after surgery, the patient was dis-
charged to follow-up by a local neurologist.

Case 2. A 31-year-old patient R., second pregnancy, 16 weeks. 
The first delivery was natural, without complications. The patient 
presented with intense pain in the lumbar spine and outer surface of 
the left lower limb. The pain led to walking problems. During the last 
four weeks, the patient reported worsening of lumbar pain. Severe 
pain in the left lower limb developed one week ago. Therapy had no 
effect. The lower limb pain was scored 8 (VAS), and the back pain 
was scored 8 (VAS). The ODI was 78.

Straight leg raise symptoms and hypoesthesia in the left S1 
area were revealed.

MRI findings were as follows: a L5/S1 herniated IVD on the left, L5 
retrolisthesis, and a median protrusion of the L4/L5 IVD (Figures 4A, 4B). 
Radiography was not performed due to the teratogenic effect.

The patient underwent an elective microdiscectomy at the L5/S1 
level on the left. The patient was in the right lateral position on the 
operating table. Epidural anesthesia was used. There were no com-
plications to the fetus.

After surgery, the lower limb pain completely alleviated, and the 
area of hypoesthesia decreased.

The patient was discharged from the hospital on the seventh day 
after surgery. The patient gave birth to a girl at 38 weeks of gestation. 
The baby was delivered by Cesarean section.

A follow-up examination 10 months after surgery revealed mode-
rate discomfort in the lumbar region (a VAS score of 2 for the spine 
and a VAS score of 1 for the lower limb). The ODI was 12. According 
to the patient, her spine did not interfere with her care of the child 
(hold the baby in her arms, walk, etc.).

Control MRI of the lumbar spine (Figures 5A, 5B) showed the 
condition after removal of the L5/S1 IVD herniation; recurrent me-
dian L5/S1 IVD herniation with left-sided lateralization, which caused 
stenosis of the lateral recess of the spinal canal; L5 retrolisthesis; 
median protrusion of the L4/L5 IVD; and Modic type I degenerative 
changes in adjacent parts of the L5 and S1 bodies.

Given the minimal clinical manifestations of recurrent IVD hernia-
tion, it was decided to postpone surgical treatment. Potential future 
surgery for this patient would include 360° circular fusion (screw and 
interbody fusion of the segment).

Systematic review
A combined search of the databases and an analysis of refe-

rences yielded 2,542 articles in the databases. We excluded 343 
articles published before 1990, and 2,042 papers regarded as irre-
levant, i.e. those that described other conditions of the mother/fetus, 

Figure 2. A. MRI, 1 year after surgery. Sagittal plane; B. MRI, 1 year after 
surgery. Axial plane.

Figure 3. MRI, 13 months after surgery (L4-L5 LDH). Sagittal (A) and axial 
(B) planes.

Figure 4. MRI before surgery (L5-S1 LDH). Sagittal (A) and axial (B) planes.
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other type of treatment, articles that did not relate to clinical studies, 
animal studies, articles not original, and duplicate studies. Among 
157 potentially relevant articles, 125 were excluded based on the 
analysis of abstracts: 19 papers did not describe surgical treatment; 
8 papers described only anesthesia; in 96 articles, either the patient 
was not pregnant, or the pregnant patient had no IVD herniation; 
and two articles did not describe the author’s own clinical cases. 
After a full-text analysis of the remaining 42 articles, 12 articles were 
excluded as they were inconsistent with the purpose of the study.

Of four articles excluded after the full-text analysis, one descri-
bed the effect of a previous discectomy on the course of back pain 
in pregnant females [2012 Beckmann]; in two papers, the need for 
surgery arose during delivery [2015 Jones and 2008 Chow]; in one 
paper, the need for surgery arose after delivery [1999 Timothy]. Thus, 
of the articles identified, 30 were eligible for inclusion; the data of 
44 patients were extracted from the articles; along with the author’s 
cases, the total number of patients was 46.

The characteristics of all the identified patients are shown below 
Table 1.20-35

The median age of the females was 32.8 (IQR, 30−36) years. 
At least, twenty-three (50%) females had a history of at least one 
pregnancy.

Lumbar IVD herniation at L4/L5, L3/L4, and L5/S1 levels was 
present in 20, 1, and 25 patients, respectively. IVD herniation at the 
L3/L4 level developed only in one (2.2%) case. The L5/S1 (25 cases, 
54.3%) and L4/L5 (20 cases, 43.5%) levels were more typical. In 
this case, L4/L5 lumbar IVD herniation was more typical of the 3rd 
trimester, while L5/S1 lumbar IVD herniation was more typical of the 
2nd trimester.

Conservative treatment for a period of one day to five weeks 
failed to stop the symptoms in at least 29 cases.

Seven (15.2%) patients underwent surgery in the first trimester 
of pregnancy; 25 (54.3%) patients underwent surgery in the se-
cond trimester; and 14 (30.4%) patients underwent surgery in the 
third trimester; in one (2.2%) case, the authors did not specify the 
gestational age of surgery. Twenty-two (47.8%) patients underwent 
surgery in the prone position; 8 (17.4%) patients underwent surgery 
in the left lateral position; 4 (8.7%) patients underwent surgery in the 
right lateral position; in 12 (26.1%) patients, the position was not 
specified. In this case, the prone position was most typical of the 
second trimester; the left lateral position was equally used in both 
the second and third trimesters. In three (6.5%) females, delivery 
was by Cesarean section, followed by a discectomy in the prone 
position. Among the cases in which anesthesia was specified, ge-
neral and epidural anesthesias were distributed almost equally (19 
and 14 cases, respectively). In 13 cases, the method of anesthesia 
was not described.

Among the reported cases, we found 4 unfavorable outcomes: 
one case of abortion due to the use of X-rays during examination 
and surgery;36 one case of miscarriage of one fetus in a biparous 
female after surgery;37 one case of postoperative wound infection;18 
and one case of deep vein thrombosis of a lower limb in the pos-
toperative period.38

In 19 cases (42.2%), the authors noted persistent neurological 
symptoms at the end of the follow-up period, which manifested as 
both surgical complications and residual effects of the lesion.

DISCUSSION
Treatment of pregnant females with lumbar IVD herniation re-

quires a multidisciplinary approach. The general principles of con-
servative treatment are similar to the management of the general 
population and include bed rest, physiotherapeutic procedures, 
administration of central analgesics and muscle relaxants, and 
epidural blockades.2,39 Restricted physical activity, a reduced ver-
tical load, and a horizontal position with the lower limbs bent at the 
knee and hip joints helps to reduce pain as it decreases muscle 
spasms and lumbar lordosis.40 The capabilities of pharmacological 
therapy are limited during pregnancy because of toxic effects on 
the fetus. FDA category A and B drugs are recommended for 
use.41 NSAIDs are not advisable during pregnancy because of 
their side effects. Paracetamol (non-narcotic analgesic, category 
B) and cyclobenzaprine (muscle relaxant, category B) are primarily 
used.42 Opioids may be used in the case of severe pain and failure 
of non-opioid analgesics. There are reports in the literature of the 
efficacy of epidural blockades with corticosteroids, but their pro-
longed use is associated with side effects on the fetus.43 In most 
cases, conservative treatment is effective; pain is relieved and has 
no adverse effect on the course of pregnancy.

Failure of conservative therapy for 6 weeks is an indication for 
routine examination to identify a substrate of the radicular symp-
toms. The scope of examination during pregnancy, as well as 
that of therapy, is somewhat limited due to a potential impact on 
the developing fetus. Radiographic examination in patients with 
degenerative IVD disease enables identification of the number 
and location of vertebrae, range of segment movement of the 
spinal motion segment, IVD height index, central angle of lordosis, 
etc. MSCT (CT) scans reveal the condition of bone tissue, anato-
mical location of the spinal structures, the presence of marginal 
osteophytes, bone defects, and the shape and condition of the 
facet joints and joint space. Currently, this is an integral part of 
preoperative examination. However, X-ray examination and intrao-
perative control are contraindicated during pregnancy due to the 
teratogenic effects on the fetus,44 which limits the choice of surgical 
treatment for pregnant patients.

MRI of the lumbar spine is the main technique for diagnosis 
of IVD herniation. Based on an MRI study, the type of herniation, 
Modic changes in adjacent parts of the vertebral bodies, Pfirrmann 
IVD degeneration grade, and Pathria and Grogan facet joint dege-
neration grade are determined. This diagnostic technique has no 
teratogenic properties, and it is not contraindicated for pregnant 
females; therefore, MRI is the only technique for objective diagnosis 
of a morphological substrate of pain in pregnant females.45

It should be noted that MRI findings play an important role in 
predicting the results of surgical treatment of lumbar IVD herniation 
patients39 and recurrent IVD herniation.46 In our 2 cases, the first 
patient had L5 retrolisthesis and Modic I type changes; the second 
patient also had L5 retrolisthesis. These signs implied instability of 
the spinal motion segment. In our opinion, in the case of significant 
IVD bulging, the presence of direct and indirect signs of instability 
of the spinal motion segment, tendency of the adjacent vertebra 
to displacement, Pathria grade IV degeneration of the articular 
pair, and other factors, decompression-stabilization surgery (360° 
interbody fusion) is advisable. We believe that this procedure is 
impossible in pregnant females because of limitations in the pre-
operative examination and intraoperative radiological monitoring 

Figure 5. MRI, 10 months after surgery (L5-S1 recurrence LDH). Sagittal (A) 
and axial (B) planes.
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Table 1. Summarized data of surgical treatment of lumbar disc herniation in pregnancy.

Age Pregnancy/
delivery

Gestation 
age when 
symptoms 
developed

Surgery time
Cauda 
equina 

syndrome
Conservative 

treatment
Anesthesia 

type
Surgical 
position Level, surgery

If surgery 
was after 
delivery 

(cesarean)?

Residual 
symptoms 

within
follow-up

1997
Garmel 34 G4 P2 9 weeks N/A Yes

bed rest, 
ice packs, 

lumbosacral 
support, physical 
therapy, and pain 

medication

N/A N/A L5-S1, LE and DE No No

1995
LaBan 29 G1 P0 6 weeks 11 weeks No 5 weeks N/A N/A L5-S1, LE, DE No N/A

2008
Han 30 N/A N/A 11 weeks No N/A Epidural Prone

L4–L5 and 
L5–S1, posterior 
lumbar interbody 

fusion
No No

2008
Han 32 N/A N/A 11 weeks No N/A Epidural Prone L4–L5, partial 

hemiLE, DE No No

2007
Curtin 37 G3 P2 <1 week 11 weeks Yes Yes N/A N/A

L4-L5, lumbar DE 
and nerve root 
decompression

No

18 months 
- persistent 

paraesthesia 
down the back 

of both legs and 
anesthesia in the 

saddle area
2014

Speirs 24 G2 P2 15 weeks 15 weeks Yes No General Prone L5-S1, DE No No

2008
Han 30 N/A N/A 15 weeks No N/A Epidural Right lateral 

decubitus
L5–S1, partial 
hemiLE, DE No No

Author’s data 31 G1 P1 4 weeks 16 weeks No Yes Epidural 
anesthesia Right lateral InterLE of L5-S1 on 

the left, DE No

10 months – 
reherniation 

without need 
for urgent 

reoperation

2001
Brown 32 G0 P0 13 weeks 16 weeks No

Bed rest, 
analgesics, 

epidural steroid 
injection

Epidural Prone
L5, right LE, partial 
facetectomy, nerve 

root decompression; 
L5–S1, DE

No

10 months 
- a trace of 

weakness in 
the left peroneal 

muscle group
2004

Vougioukas 36 N/A N/A 18 weeks No N/A N/A N/A L5-S1, nucleotomy No No

2006
Abou-Shameh 34 G2 P1 14 weeks 19 weeks No 4 days - bed rest, 

routine analgesia General
Knee/

elbow, with 
simple side 

supports
L4-5, right-sided DE No No

2003
Reihani-Kermani 26 G0 P0 <16 weeks 20 weeks Yes

4 weeks - pain 
medication, 

exercise plan
N/A N/A L4, LE; L3-L4, partial 

DE No 3 months - foot 
drop

2008
Mohapatra 30 G1 P1 <17 weeks 20 weeks Yes Yes General Prone L5 and S1,  LE; L5-

S1, DE No

7 month – 
persistent 

weakness in the 
feet; incontinent 

bladder and 
bowel

2003
Iyilikçi 31 G0 P0 <16 weeks 20 weeks No N/A

General 
(tracheal 

intubation)
Left lateral L5-S1, DE No No

2001
Brown 31 G0 P0 16 weeks 20 weeks No

3 weeks - bed 
rest, two epidural 
steroid injections, 

oral steroids, 
oxycodone, 

acetaminophen

Epidural Prone
L5–S1, hemiLE, 

partial facetectomy,  
DE

No
15 months - 

minimal residual 
hypoesthesia in 
the right planta

2011
Lee 32 G? P>0 12 weeks 20 weeks No 2 months General Left lateral

L3, right extended 
medial facetectomy 

and adhesiolysis; 
L4-L5, DE

No No

Author's 
experience 36 G1 P1 <17 weeks 20 weeks Yes Yes Epidural Left lateral InterLE of L5-S1 on 

the right, DE No

1 year – 
moderate 

discomfort in 
the right gluteal 

region
1995

LaBan 36 G3 P1 20 weeks 20 weeks Yes No N/A N/A L5-S1, lumbar LE 
with DE No No

2001
Brown 41 G0 P0 14 weeks 20 weeks Yes Yes Epidural Prone

L5–S1, hemiLE, 
partial facetectomy,  

DE
No

4 years - 
persistent 

hypoesthesia on 
the right side of 
the perineum 
necessitating 

urethral dilatation 
at 3-month 
intervals; 

urinary stress 
incontinence; 

constipation; 50% 
improvement in 
bowel function
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Age Pregnancy/
delivery

Gestation 
age when 
symptoms 
developed

Surgery time
Cauda 
equina 

syndrome
Conservative 

treatment
Anesthesia 

type
Surgical 
position Level, surgery

If surgery 
was after 
delivery 

(cesarean)?

Residual 
symptoms 

within
follow-up

1997
Garmel 29 G0 P0 23 weeks 24 weeks Yes

2 days pain 
medication, 

range-of-motion 
exercises, and a 

walker

N/A N/A L5-S1, DE No No

2012
Hakan 34 G2 P? 25 weeks 25 weeks Yes No General Prone

L5-S1  right partial 
hemilaminotomy, 

microDE
No

6-month - bowel 
and bladder 
were nearly 

normal, reduced 
sensation in the 
sacral area was 

continuing
2008
Han 34 N/A N/A 26 weeks No N/A Epidural Right lateral 

decubitus
L4–L5, partial 
hemiLE, DE No No

2015
Martel 27 G1 P0 26 weeks 28 weeks No 6 days of - 

dexamethasone General Prone
L4-L5, left hemiLE, 
medial facetectomy, 

microDE, 
foraminotomy

No No

1997
Garmel 28 G5 P1 29 weeks 30 weeks Yes 4 days of pain 

medication N/A N/A L5-S1, LE and DE No
3 months - 

minimal foot 
numbness

2007
Kim 30 G0 P0 22 weeks 30 weeks Yes Yes Regional Prone L4-L5, DE No

3 months - 
persistent 

hypoesthesia 
and slightly 
weakened 

dorsiflexion on 
the left side

2008
Han 33 N/A N/A 30 weeks No N/A Epidural Left lateral 

decubitus
L4–L5, partial 
hemiLE, DE No No

2008
Han 30 N/A N/A 32 weeks No N/A Epidural Left lateral 

decubitus
L4–L5, partial 
hemiLE, DE No No

1998
Fahy 32 G3 P? 30 weeks 32 weeks Yes No General Prone L4-L5, DE No

7 months - 
slight residual 
weakness in  

the left anterior 
tibialis

1998
Fahy 31 N/A 29 weeks 33 weeks No

4 weeks - 
analgesics, 

oral morphine, 
transcutaneous 

nerve stimulation

General Prone L4-L5, left mini-DE No No

2006
Kathirgamanathan 34 G0 P0 33 weeks 33 weeks Yes No General Left lateral 

position
L4-L5, DE; L5, nerve 
root decompression. No No

2014
Ochi 33 N/A 32 weeks

Immediately 
after CS at 
34th week

No

Yes, 2 weeks 
Patient received 

physical 
therapy and 

acetaminophen 
for  pain relief

Epidural Prone
(34 weeks) L4-L5, 

left DE; (after 6 
days) L4-L5,  right 

DE
Yes

18 months 
- numbness 
and slightly 
weakened 

dorsiflexion in the 
left extremity

2004
Vougioukas 30 G0 P0 35 weeks 35 weeks No

1 day - 
analgesics, 

immobilization
N/A Left lateral 

decubitus
L4-L5, partial left 

DE, hemiLE No No

2008
Gupta 37 G2 P1 35 weeks

Immediately 
after CS at 
35th week

Yes No General Prone L5-S1, DE Yes No

2015
Geftler 33 Gmulti 

Pmulti 36 weeks
Immediately 
after CS at 
36th week

Yes No General Prone
L4-L5 partial 

laminoforaminotomy, 
DE

Yes No

1999
Timothy 37 G0 P0 33 weeks

4 weeks after 
38 weeks 

uncomplicated 
ventouse 
delivery

Yes Yes N\A N\A L5-S1, DE Yes

2 years - gained 
some anal 
sphincter 

control; still uses 
intermittent 

catheterization to 
void urine; absent 
sensation in the 

perineal area with 
associated sexual 

dysfunction
CS – cesarean section; DE – discectomy; LE – laminectomy.

of the implant position in the spine.36 Therefore, in the case of 
conservative therapy failure in pregnant females with IVD hernia-
tions, the only method of choice is decompression surgery without 
X-ray assistance (e.g., transforaminal sequestrectomy), which was 
used in our patients.

Surgery is not contraindicated in any period of pregnancy,20 but it 
requires maximum concentration of the surgical team. The patient’s 
position on the operating table and the method of anesthesia used 
are of particular importance. In relation to the first, a review article 
by H. Ardaillon et al. analyzed data from 17 authors from 27 cases 

of microdiscectomy in pregnant females, and demonstrated that 
the characteristics of patient position on the operating table de-
pended on the gestational age. In patients with a gestational age 
of up to 25 weeks, the position on the operating table did not differ 
from that in the general population. At more than 34 weeks, they 
recommend Cesarean section followed by microdiscectomy during 
a single anesthesia. Difficulties may arise at a gestational age of 
25−34 weeks. In this period, the left side position is recommended, 
to prevent damage to the fetus and low blood pressure due to 
compression of the inferior vena cava.18
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The indications for elective or urgent surgery of pregnant lumbar 
IVD herniation patients do not differ from those for other patients. In 
the case of intractable radicular symptoms, routine surgical proce-
dures are used; urgent surgery is indicated for neurological deficit 
progression and cauda equina syndrome.

Some authors suggest surgical treatment of spine pathology 
after childbirth. For example, Timothy et al. described surgery for 
a herniated IVD, which was performed 4 weeks after childbirth. 
However, untimely treatment of cauda equina syndrome (which 
occurred in one patient in our case) leads to severe neurological 
complications and disability of the patient. In a review of the litera-
ture, we found two cases describing untimely diagnosis of cauda 
equina syndrome in pregnant females. A neurological deficit per-
sisted in the patients for a follow-up period of up to 24 months.10,47 
Chow et al. presented a case of cauda equina syndrome in a 
pregnant patient after Cesarean section. The pregnant patient at 
a gestational age of 36 weeks presented with pain and numbness 
in the right lower limb and slight incontinence. The patient also 
suffered from diabetes and obesity. Given the neurological deficit 
and concomitant diseases, Cesarean section was performed. The 
patient developed persistent dysfunction of the pelvic organs in 
the form of bladder and bowel incontinence 36 h after surgery. 
Also, numbness in the perineum was present in the neurological 
status. MRI of the lumbar spine showed a sequestered L5−S1 IVD 
with caudal displacement. The patient underwent urgent surgery, 
including S1 laminectomy and removal of IVD herniation. Bladder 
incontinence persisted three weeks after surgery.13 In our opinion, 
MRI of the lumbar spine and further treatment, with allowance for 
the results of the examination at admission, when the radicular 
syndrome first developed, might prevent the development of a 
persistent neurological deficit in the described cases. This publi-
cation demonstrates the importance of timely diagnosis and sur-
gical treatment, and we agree with the authors that cauda equina 
syndrome requires urgent surgery, and its diagnosis in pregnant 
females requires a thorough examination, including the patient’s 
history, and differential diagnosis because of potential urogenital 
disorders. In the present review, an approach combining Cesarean 
section and removal of IVD herniation during a single anesthesia 
is used in three cases8,19,48 which, according to the authors, is an 
optimal treatment for pregnant IVD herniation patients. It should 
also be noted that Cesarean section can only be used in late preg-
nancy, while the waiting until natural delivery can lead to severe 
neurological deficit and (or) pain syndrome.

One of the main components of intraoperative management 
of pregnant patients is monitoring of the cardiac fetal activity. 
According to some authors, intraoperative monitoring of fetal 
heartbeat at a gestational age of up to 20 weeks is not indica-
ted; starting with the 23rd week, this procedure is mandatory; 
monitoring between 20 and 23 weeks is controversial.49 Given 
the influence of general anesthesia on fetal heart activity, as well 
as inadequate development of the fetal cardiovascular system, 
the data obtained at up to 28 weeks of gestation are insufficient 
and unreliable. We operated on pregnant females at a gestation 
of less than 20 weeks,  and we considered it unreasonable to 
intraoperatively monitor fetal heartbeats.49-51 Many physiological 
parameters are disturbed during pregnancy, particularly by the 
end of the second trimester. The stressful condition before sur-
gery also negatively affects the functional state of the pregnant 
patient. During pregnancy, there is an increase in the volume of 
circulating blood, an acceleration of glomerular filtration, and 
an increase in the tissue oxygen demand with a simultaneous 
reduction in the functional residual capacity of the lungs. These 
changes require competent management of anesthesia to avoid 
potential episodes of hypoxemia, hypotension, acidosis, hypo- or 
hyperventilation, and other changes in metabolism and pharma-
codynamics.52 A significant change in minute ventilation of the 
lungs and functional residual capacity in the last two trimesters 
of pregnancy will lead to an increase in the pregnant female’s 
sensitivity to anesthetics.53

Epidural and general anesthesias are not contraindicated in any 
period of pregnancy.9 In the literature, there is no evidence of the 
effect of anesthesia during pregnancy on congenital anomalies, pre-
mature birth, and perinatal mortality.53,54 The main goals of anesthetic 
care during pregnancy are to ensure adequate blood pressure, 
carefully monitor respiratory function, and prevent hypertonia of the 
sympathetic nervous system, fetal asphyxia, and premature birth. 
Epidural anesthesia may be more preferable than general anesthe-
sia for reducing the risk of pulmonary aspiration and unsuccessful 
intubation, and may also minimize the effect of medications on the 
fetus. Some authors prefer general anesthesia because of its mini-
mal hypotensive action and rapid, and reliable effect.9,54

In the literature analyzed, intraoperative complications were 
not documented. In two cases, abortion was reported. Han et 
al. operated on a 30-year-old pregnant female at 11 weeks ges-
tation. Due to the large size of the IVD herniation, the patient 
underwent transpedicular fixation with posterior interbody fusion. 
During examination and surgery, X-ray was used; for this reason, 
the patient underwent termination of pregnancy after surgery 
because of a high risk of fetal anomalies.36 Speirs et al. operated 
on a pregnant patient at 15 weeks of gestation for lumbar IVD 
herniations; decompression surgery was performed, with good 
clinical results. According to the postoperative ultrasound, there 
were no fetal abnormalities. But later, it turned out that the preg-
nant patient was carrying twins, and a spontaneous miscarriage 
of one fetus occurred. The second fetus developed normally, 
and the patient gave birth to a healthy child at 39 weeks.37 In 
this case, it is difficult to establish the degree of influence of 
the surgery on the course of the pregnancy because according 
to the ultrasound, the pregnancy was preserved immediately 
after surgery. In pregnant females, as in the general population, 
complications can develop in the postoperative period. The rate 
of complications in pregnant patients is no different from that of 
the general population. Ardaillon et al. detected infection of a 
postoperative wound after microdiscectomy in a pregnant patient. 
A 39-year-old patient at 17 weeks of gestation underwent surgery 
under general anesthesia in the prone position. On the 14th day 
after surgery, wound dehiscence was revealed; a bacteriological 
study of wound fluid detected the growth of Staphylococcus au-
reus. A re-operation was performed also in the prone position, 
with revision, sanitation of the wound, and resuturing. Subsequent 
pregnancy and delivery were on time, and without complica-
tions.18 Garmel et al. described the development of deep vein 
thrombosis after microdiscectomy in a 34-year-old female at 9 
weeks of gestation. The patient underwent anticoagulant therapy 
with a positive effect; delivery was on time and without compli-
cations.37 In pregnant females with IVD herniation, complications 
with persistent disabling effects arise, as indicated above, in the 
case of untimely diagnosis of cauda equina syndrome.

There are no data in the literature on the rate of recurrent IVD 
herniation after a microdiscectomy performed during pregnancy. 
Ochi et al. described a case of recurrent IVD herniation in the early 
postoperative period. A patient at 34 weeks gestation underwent 
a L4/L5 microdiscectomy on the left immediately after Cesarean 
section. Surgery was performed under epidural anesthesia, in 
the prone position. Radicular symptoms on the contralateral side 
developed in the early postoperative period. MRI of the lumbar 
spine revealed IVD herniation at L4/L5 on the right. Six days af-
ter surgery, the patient underwent re-operation, and the L4/L5 
herniated IVD on the right was removed.50 In our series of two 
patients, one had recurrence of pain caused by IVD herniation 
at L4/L5 on the left 13 months after surgery (surgery at L5/S1 on 
the right). MRI of the lumbar spine in the second patient revealed 
asymptomatic recurrent IVD herniation at the operated level, on 
the ipsilateral side, 10 months after surgery. Given the lack of 
clinical manifestations of IVD herniation, the patient follow-up 
was continued. According to the MRI findings, this patient was 
initially detected as having L5 retrolisthesis and, if additional data 
(radiography) had been available, our plan for surgical treatment 
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might have been changed; perhaps, we would have suggested 
that the patient undergo herniated IVD removal with subsequent 
screw and interbody fusion; however, we refused preoperative 
radiography of the lumbar spine and intraoperative X-ray due to 
potential harm to the fetus.

In our patients, a traditional microdiscectomy was performed, 
without any surgical care for the fetus. The patients gave birth to 
healthy children.

Endoscopic removal of IVD herniation in pregnant females has 
been reported in the literature. A paper by Eichholz et al. presented 
two cases of endoscopic microdiscectomy in pregnant patients. In 
the first case, surgery was performed at 15 weeks of gestation in the 
prone position on the Wilson stand. In the second case, surgery was 
performed at 27 weeks of gestation in the right lateral position, with 
intraoperative fetal monitoring. In both cases, the result of surgery 
was favorable. According to the authors, the advantages of this te-
chnique include minimal postoperative pain, less use of analgesics, 
and faster recovery.11 Kim et al. also described a case of endoscopic 
microdiscectomy in a pregnant female with cauda equina syndro-
me. Emergency surgery was performed at 30 weeks of gestation, 
without complications. Intraoperative monitoring of the fetal heart 
activity was carried out. In the early postoperative period, pain re-
lief was achieved in the lower limbs. A follow-up examination after 

3 months revealed hypoesthesia and slight weakness of the left foot 
dorsiflexion.12 However, the endoscopic surgical technique is only 
a method of intraoperative visualization, and the use of endoscopic 
transforaminal sequestrectomy requires mainly X-ray intraoperative 
control, which limits its use in these patients.

CONCLUSIONS
Decompression surgery in pregnant females with lumbar IVD 

herniation, when adhering to the multidisciplinary approach, is an 
effective and safe procedure for both the mother and the fetus. 
The diagnosis of spinal motion segment pathology and its surgi-
cal treatment in pregnant patients are characterized by a number 
of features and limitations and, in some cases, cannot be cured 
radically during pregnancy. If a neurological deficit caused by IVD 
herniation develops, decompression surgery should be performed 
as soon as possible; Cesarean section and removal of a herniated 
IVD can be performed under a single anesthesia. Waiting for natural 
delivery is inadvisable.

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