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Abstract
Study Design: Systematic review.

Objectives: Lumbar disc herniation (LDH) has been reported to affect | in 10000 pregnant women. There is limited evidence
available regarding the optimal management of LDH in pregnant patients. We aimed to review the current evidence for the
management of symptomatic LDH in pregnancy through critical appraisal and analysis of the available literature.

Methods: Searches were conducted in Medline, Embase, PubMed, Science Direct, and The Cochrane Library from inception
using predetermined search terms. All peer-reviewed studies of pregnant women with symptomatic LDH were included. The
quality of eligible articles was assessed and extracted data and characteristics were pooled for analysis. References cited by studies
were screened to identify other relevant publications.

Results: Thirty studies involving 52 patients were identified. Compared to surgically managed patients, conservatively managed
patients had a higher full recovery rate (61.54% vs 56.41%) and reported a lower rate of persistent symptoms (30.77% vs 38.54%).
Compared to patients who were treated surgically for cauda equina syndrome, patients treated surgically for sciatica had a higher
full recovery rate (80.95% vs 27.78%) and reported a lower rate of persistent symptoms (14.29% vs 66.67%).

Conclusion: There is limited evidence to guide the management of pregnant patients with LDH. Despite a suggestion toward
improved outcomes with conservative management, the presence of selection bias and the overall poor quality of current
research precludes reliable conclusions from being drawn. Decision making for this patient group should be undertaken within a
multidisciplinary setting.

Keywords
lumbar, disc, herniation, pregnancy

Introduction

! Brighton & Sussex University Hospitals NHS Trust, Brighton, UK

2 Royal London Hospital, Barts Health NHS Trust, London, UK

3 Nuffield Orthopaedic Centre, Oxford University Hospitals NHS Trust,
Oxford, UK

Low back pain has been reported in up to 56% of pregnant
women.' During pregnancy the increase in maternal abdominal
girth leads to an anterior shift in the center of gravity.” To

compensate for this there is an increase in lumbar lordosis and
anterior tilt of the pelvis increasing the axial load through the
spine.® Secretion of the polypeptide hormone relaxin rises dur-
ing pregnancy, with concentrations peaking at the 12th week of
gestation.* Relaxin is associated with remodeling of connective
tissue, regulation of collagen, and softening of ligaments in the
pelvis.> There may be analogous changes in the posterior
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longitudinal ligament, increasing the risk of intervertebral disc
herniation.>°

Lumbar disc herniation (LDH) is more prevalent in women
of childbearing age although pregnancy is not considered an
independent risk factor.” The prevalence of risk factors for
LDH such as high body mass index and increased age are
continuing to rise in the pregnant population, which some
theorize may lead to a rise in the incidence of LDH.® LDH
has been estimated to affect roughly 1 in 10000 pregnant
women, and less than 15% of women diagnosed with LDH
suffer from severe neurological deficit or cauda equina syn-
drome (CES).*!°

It is recommended that pregnant women with LDH are
treated conservatively unless nonsurgical management has
failed or there are red flag symptoms.'' Over 85% of pregnant
patients with LDH report alleviation of symptoms within
6 weeks of conservative management.'® Interventions for LDH
in pregnancy must balance the risks and benefits of treatment
for both the mother and fetus. It is imperative therefore that
clinical decision making is undertaken by a multidisciplinary
team (MDT) composed of obstetricians, neonatologists, sur-
geons and anesthetists.'? If surgical management is indicated
the effects of patient positioning, anesthesia, fetal heart rate
monitoring, plans for urgent delivery, monitoring of maternal
blood pressure, aspiration prophylaxis, and tocolysis for the
prevention of preterm labor must be considered.

There is limited evidence available regarding the optimal
management options for LDH in pregnancy. Most of the pub-
lished literature consists of case reports, and there is currently
no randomized controlled data available. While there are sev-
eral narrative reviews available, there is no current systematic
review for reference. The aim of this study was to systemati-
cally analyze and critically review the literature to determine
the efficacy of different management strategies for pregnant
patients with LDH.

Methods

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines were followed."* A liter-
ature search was carried out using 5 databases (Cochrane
Library, PubMed, Medline, Embase, Science Direct) from
inception. The search strategy (Appendix A, available in the
online version of the article) used a combination of keywords
and Medical Subject Headings (MeSH). The MeSH terms used
in the search strategy were intervertebral disc displacement,
disease management, pregnancy and lumbar vertebrae.

Inclusion and Exclusion Criteria

All studies that evaluated any intervention for treating sympto-
matic LDH during pregnancy were eligible for inclusion. Due
to the limited clinical evidence available, case reports and case
series were included. The methodology was adapted to follow
the recommendations of the Cochrane Back Review Group.'

In the studies selected, no restrictions were placed on the length
of follow-up, publication date, or stage of pregnancy.

Study interventions were grouped into conservative and
surgical management. Both epidural and general anesthetics
were included as well as lateral and prone patient position-
ing during surgery.

Clinical and functional outcome measures were evaluated in
studies where treatment was given during pregnancy and out-
comes were reported at least once after treatment. Primary out-
comes included the following:

Pain intensity
Neurological deficit including hypoesthesia, paraesthe-
sia, and weakness
e Bowel or urinary symptoms
Successful delivery of healthy infant

No secondary outcomes were analyzed.

Exclusion criteria were:

Articles in languages other than English

e Participants whose onset of symptoms were while they
were in labor

e Participants who had lumbar radiculopathy due to
causes other than LDH

e Articles where the focus was on the prevention of LDH
and not on treatment

e Articles where interventions were started prior to preg-
nancy but measured symptoms during pregnancy

e Meeting abstracts or conference proceedings

Identification of Studies

Studies identified by the search strategy were assessed for
inclusion. Duplicates were removed and the remaining stud-
ies were screened using their titles. The remaining articles
were reviewed and selected using their abstracts and
removed if they did not fit the required eligibility criteria.
Full texts were obtained of the residual articles. Further
studies were found using the references of those established
through the search strategy.

Quality Assessment

A quality assessment was carried out using the Joanna Briggs
Institute Critical Appraisal Checklist for Case Reports
(Appendix B, available in the online version of the article),
which consists of 8 questions accounting for clear descriptions
of the patient’s demographics, history, presentation of clinical
condition, the diagnostic tests used and their results, the inter-
vention used, any adverse events, and the clinical outcome.

Data Extraction

A narrative synthesis of the findings from the included studies
was conducted due to the heterogeneity of the studies and their
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Figure |. PRISMA flowchart illustrating the included and excluded studies.

results including differences in design, outcome, and measures
of effect. Therefore, information was pooled into subgroups for
analysis. Due to the heterogeneity of collated data and the lim-
ited information available, meta-analysis was not applicable.

Data Analysis

The results were analyzed narratively in subgroups comparing
conservative and surgical managements through maternal out-
comes, details of the birth, and time until follow-up. The sur-
gical management subgroups were further divided into patients
who were treated for sciatica and those who were treated for
CES. Arithmetic means and percentages were calculated for
comparison between the different interventions, the maternal
outcomes, and the delivery. The demographics of the patients
were also analyzed, evaluating how the patient’s age and gesta-
tional age affected symptoms, diagnosis, and treatment.

Results

A systematic search of Medline, Embase, PubMed, Science
Direct, and The Cochrane Library identified 479 articles. An

additional 6 articles were found through the reference lists
of these studies. Thirty-three duplicates were removed, leav-
ing 452 articles to be screened. Of these, 238 records were
excluded at the title stage and 154 at the abstract stage due
to nonfulfilment of the inclusion criteria. The remaining 60
articles were screened using the full text, and a further 30
articles were excluded leaving 30 studies to be used in
qualitative synthesis (Figure 1). Characteristics of the
included studies can be found in Appendix C (available in
the online version of the article).

Participant Demographics

From the 30 included studies, data was extracted from 52 preg-
nant women and used in this review. The age of the women in
the included studies ranged from 24 to 41 years with a mean of
32.25 (SD = 3.45). For patients treated for symptoms of scia-
tica, the mean age was 31.60 years (SD = 2.95) with an age
range of 24 to 38 years. Patients treated for symptoms of CES
had a mean age of 33.4 years (SD = 3.98) and an age range of
26 to 41 years. The patient’s gestational age ranged from 6 to
39 weeks with a mean of 24.40 weeks (SD = 8.91). For
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patients treated for symptoms of sciatica, the mean gestational
age was 23.90 weeks (SD = 8.70) with an age range of 6 to 38
weeks. Patients treated for symptoms of CES had a mean
gestational age of 25.60 weeks (SD = 9.19) and a range of
9 to 39 weeks. A significant past medical history was reported
in 9 women, including 6 patients with chronic LBP treated
conservatively, 1 patient who was about to undergo lumbar
disc excision before she found she was pregnant and the sur-
gery was cancelled, 1 patient who had a history of laminect-
omy and pedicle screw fixation for an L3 burst fracture, and 1
patient who had a history of chronic lumbar back pain, scia-
tica, and degenerative disc disease. All of these patients had
surgical management during their pregnancy due to worsen-
ing of their symptoms.

Interventions

Of the 52 women, 13 were treated conservatively and 39
treated surgically. Nine women underwent a discectomy in the
left lateral position, 3 in the right lateral position, 19 in the
prone position, and in 8 patients the position was not disclosed.
Sixteen women received a general anesthetic, 4 women
received regional (epidural or spinal) anesthesia, and the anes-
thetic management for 19 patients was undisclosed. Conserva-
tive treatment consisted of bed rest or immobilization,
analgesia given orally, intramuscularly, or using an epidural,
selective nerve root blocks, pelvic traction, thermotherapy, and
transcutaneous neurostimulation.

Within the included studies it was reported that 29 patients
had at least one follow-up after treatment and birth, ranging
from 8 weeks to 40 months, with a mean time of 9.46 months
(SD = 7.96).

The delivery of 10 patients was not reported but it was
recorded that 16 patients had vaginal births, 24 had caesarean
sections, 1 patient had a miscarriage at 11 weeks, and 1 patient
had a therapeutic abortion at 16 weeks gestation due to inevi-
table radiation exposure during fusion surgery.

Bias

The included studies were all either case reports or case
series, which limited their methodological quality and
increased the risk of bias. A summary table assessing risk

of bias and a risk of bias table for individual studies was
constructed to depict the measurable influences (Figure 2
and Figure 3, respectively).

Measurement of Exposure and Outcome

There was sufficient information provided concerning the
intervention used and the maternal and infant outcomes in
16/30 studies (53%). Twelve of 30 (40%) studies had some
missing data, and 2/30 (7%) studies had insufficient data.

Follow-up

There was adequate follow-up (greater than 6 weeks) in 16/30
studies (53%), a follow-up of less than 6 weeks in 12/30 (40%),
and no follow-up in 2/30 (7%) of studies.

Effects of Interventions

All reports used in this review included information on one or
more patients experiencing symptoms from LDH, and a report
on the management of these symptoms. Out of 30 studies and
52 patients, 6 studies (20%) reported 13 patients (25%) who
were only treated conservatively, and 26 studies (80%)
reported 39 patients (75%) who were treated surgically. For
the patients who were treated surgically, 53.85% (n = 21)
reported complete resolution of symptoms at follow-up and
38.46% (n = 15) of patients reported persistence of one or more
symptoms. Complete resolution of symptoms was reported by
38.46% (n = 5) patients at follow-up who were treated con-
servatively, and 23.08% (n = 3) of patients reported persistence
of one or more symptoms.

The studies were not amenable to meta-analysis primarily as
they were of poor methodological quality and concerned small
patient numbers, incomplete outcome data, and lack of
randomization.

Conservative Management

For the 6 studies reporting the use of conservative manage-
ment, Matsumoto et al was the only study that clearly outlined
the patient’s management program.'> LaBan et al treated 5
patients with pelvic traction and thermotherapy, two of whom
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also received transcutaneous neurostimulation due to uncon-
trolled pain.’ The outcomes of these patients are depicted in
Figure 4. The outcome of the birth was not reported in 2 studies
but 11 successful births took place with healthy infants.
Follow-up was specifically reported in only 2 studies.'®!”

Surgical Management

Surgical management was used in 90% (n = 27) of studies
involving 45 patients. Data from 6 patients was not used in the

evaluation of surgical management and prospective outcomes
due to receiving surgical management 3 weeks postpartum (n =
5) and following miscarriage (n = 1). It was decided for 6
patients, with gestational age ranging from 32 to 39 weeks with
a mean of 35.83 weeks (SD = 2.27), that caesarean sections
should be carried out immediately before surgery to manage
the LDH. The exact indications for surgery differed between
studies. The majority of patients underwent surgery due to
symptoms consistent with CES or progressive motor deficit.
A small number of patients underwent surgery for intractable
radicular pain resistant to conservative measures. The position-
ing of patients, use of anesthetic, and type of surgery are illu-
strated in Table 1.

Patient outcomes are shown in Figure 5. These outcomes
have been broken down further into patients reporting symp-
toms of CES and those with symptoms of sciatica for direct
comparison (Figure 6). Twenty-one patients were surgically
treated for symptoms of sciatica, and 18 patients were surgi-
cally treated for symptoms of CES. Of the patients treated for
sciatica, 80.95% (n = 17) had full resolution of symptoms,
9.52% (n = 2) had hypoesthesia, 4.76% (n = 1) had weakness,
4.76% (n = 1) had foot drop, and symptoms were not reported
in 4.76% (n = 1). Of the patients treated for CES, 27.78%
(n = 5) had full resolution of their symptoms, 22.22% (n = 4)
had persistent bladder and bowel symptoms, 50.00% (n = 9) had
hypoesthesia, 11.11% (n = 2) had weakness, 5.56% (n = 1)
had paraesthesia, 5.56% (n = 1) had foot drop, and symptoms
were not reported in 5.56% (n = 1).

The outcome of the birth was not reported in 20.51% (n = 8)
patients, but 74.36% (n = 29) successful births took place with
healthy infants and mothers. One patient miscarried at
11 weeks and continued to have surgical treatment thereafter,
while another patient had a therapeutic abortion at 16 weeks
gestation due to inevitable radiation exposure during fusion
surgery. Follow-up ranged from 6 weeks to 48 months with a
mean of 11 months (SD = 10.73) but was not reported for
8 patients.

Discussion

The demographics, management, and outcomes of 30 case
reports or case series involving 52 patients were collated and
compared through systematic review.

Patients treated conservatively had a higher rate of full res-
olution of symptoms than surgically treated patients (61.54%
compared to 56.41%), and a lower rate of prolonged symptoms
postmanagement (30.77% compared to 38.54%). For patients
who were treated surgically for symptoms of sciatica, a higher
full recovery rate was found compared to patients who were
treated surgically for CES (80.95% compared to 27.78%) and a
lower rate of persistent symptoms were reported (14.29% com-
pared to 66.67%). This could be due to sciatica having a better
prognosis for permanent neurological sequelae than CES with or
without treatment, and that all CES patients are surgically man-
aged. Patients who receive surgical treatment are more likely to
have more severe symptoms than those treated conservatively
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prior to treatment. This selection bias forms a considerable con-
founding factor, and we cannot confidently conclude that con-
servative management is superior to surgical intervention.

Patients treated conservatively reported a 100% successful
birth rate with a healthy mother and infant compared with
93.55% of patients treated surgically.

A systematic review by Di Martino et al concluded that with
improving multidisciplinary management, surgical manage-
ment of LDH in pregnancy is safe.'® However, they were
unable to conclude whether surgical or conservative manage-
ment produces superior outcomes. Ardaillon et al recently pub-
lished a narrative review that discussed how the optimal
surgical approach depends on the stage of pregnancy but they
did not consider conservative management.'?

Implications for Practice

The management of patients with LDH should be planned by
an MDT. Over 85% of patients will have improved symptoms
within 6 weeks of commencing conservative methods of treat-
ment."? Surgery may be required in patients with severe intract-
able back and leg pain that is unresponsive to conservative
treatment, progressive neurological deficits, or CES.?%
Beyond 24 weeks of gestation, neonatal survival rates are
greater than 80%.%%2” It is therefore recommended surgical
treatment should be delayed beyond 24 weeks gestation unless
patients present with severe and or progressive neurological
deficits.”® Surgical intervention of LDH is not contraindicated
in pregnancy according to some authors,?*'° although Mat-
sumoto et al disagree with this notion and advocate a more
conservative approach.'’

However, in the presence of progressive neurological defi-
cits and intractable pain where maternal stress can increase the
risk of abortion or preterm birth, it is reasonable to consider
surgery as an option.''*

The ACOG (American College of Obstetricians and Gyne-
cologists) recommends postponing procedures until after deliv-
ery or at least until the second trimester when the risk of
spontaneous abortion is lower,?" although it is recognized that
surgery cannot always be delayed and is still indicated regard-
less of the trimester. Maternal safety is a priority in manage-
ment of patients; maternal hypoxia, hypocarbia, and
hypotension should be avoided and preterm labor pre-
vented.?'*? Magnetic resonance imaging is not contraindicated
in pregnancy and can be safely used to investigate for
LDH 20-21.33.34

Conservative management primarily consists of bed rest and
oral analgesia. Pain should be managed according to the World
Health Organization analgesic ladder while nonsteroidal anti-
inflammatory drugs should be avoided. If symptoms persist
beyond 3 to 4 weeks of bed rest, oral analgesia, epidural or
transforaminal steroid injections can be considered.

Optimal intraoperative patient positioning depends on the
gestational age.”?® The prone position is not recommended
beyond 12 weeks of gestation®?> without the use of a
Relton-Hall laminectomy frame as it can cause abdominal
compression, inciting preterm labour.?'*%3% A left lateral posi-
tion is preferable for patients in later stages of the second
trimester and the third,*® providing superior surgical exposure
while avoiding aortocaval compression,'’-?%2%:33:3

Pregnancy is not a contraindication for general or regional
anaesthesia.”*?!*%% Regional anesthesia is recommended for
use in shorter operations.*' General anesthesia should be used
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Table I. Details of Surgery Carried Out for 39 Patients Including
Positioning and Anesthetic.

Positioning  Surgery Anesthetic
Left lateral Interlaminar GA
Prone Microdiscectomy GA
Prone Hemilaminectomy, medial GA
facetectomy, microdiscectomy, and
foraminotomy
Prone Laminoforaminotomy and discectomy GA
Prone Hemilaminectomy and GA
microdiscectomy
Prone Hemilaminectomy and GA
microdiscectomy
Left lateral Information not given GA
Left lateral Discectomy Information
not given
Prone Discectomy GA
Left lateral Discectomy and nerve root GA
decompression
Prone Discectomy GA
Prone Laminectomy and discectomy GA
Left lateral Nucleotomy Information
not given
Left lateral Nucleotomy Information
not given
Left lateral Discectomy GA
Prone Laminectomy Epidural
Prone Laminectomy Epidural
Prone Laminectomy and partial facetectomy Epidural
Information  Information not given Information
not given not given
Information  Information not given Information
not given not given
Information  Information not given Information
not given not given
Information  Laminectomy and discectomy Information
not given not given
Prone Discectomy Information
not given
Right lateral  Discectomy Information
not given
Right lateral  Discectomy Information
not given
Prone Laminectomy and discectomy GA
Information  Laminectomy Information
not given not given
Prone Discectomy Epidural
Information  Discectomy Information
not given not given
Information  Discectomy and decompression Information
not given not given
Prone Laminectomy and discectomy GA
Prone Partial hemilaminectomy and Information
discectomy not given
Prone Posterior lumbar interbody fusion Information
not given
Right lateral Hemilaminectomy and discectomy Information
not given
Left lateral Hemilaminectomy and discectomy Information
not given
(continued)

Table I. (continued)

Positioning ~ Surgery Anesthetic

Left lateral Hemilaminectomy and discectomy Information
not given

Right lateral Hemilaminectomy and discectomy Information
not given

Prone Information not given GA

Prone Information not given GA

Abbreviation: GA, general anesthesia.

with caution in the first trimester due to an increased risk of
spontaneous abortion.** The ACOG recommends that regional
anesthesia is preferred as it reduced fetal drug exposure.®’
However, regional anesthesia is not without risks and can cause
sudden hypotension, potentially resulting in fetal distress and
preterm labour.?®*?

Fetal Heart Monitoring

The ACOG states that the use of intraoperative fetal heart
monitoring should be determined by an MDT based on each
patient and the surgery to be performed; however, it is recom-
mended all viable fetuses are monitored wherever possible.®!

Delivery

There is controversy regarding the optimal route of delivery for
patients who do not undergo a caesarean section at the time of
surgery for the LDH. Some physicians recommend women
undergo a caesarean section to prevent further deterioration
of lumbar spine symptoms,>***> although women with vaginal
delivery do not report an elevated rate of persistent neurologi-
cal symptoms.** Brown et al stated that inducing labor before
treatment for LDH can cause increased neurological injury due
to the rise of epidural venous pressure that occurs during
labour.*® Pending higher quality evidence, the route of delivery
should be considered by an MDT composed of obstetricians,
neonatologists, surgeons, and anesthetists. Figure 7 illustrates
an algorithm for the management of pregnant patients with
symptomatic LDH.

Implications for Research

The limited quality of the evidence available highlights an
important gap in the literature. However, there are considerable
ethical difficulties in recruiting pregnant women to randomized
studies. The National Commission and Federal Regulations
permit pregnant women to participate in clinical research if the
purpose of the activity is to meet the health needs of the mother
regardless of the degree of risk to the fetus. However, the ethics
underpinning treatment during pregnancy depends not only on
how an intervention affects the mother’s health but also on its
risk to the fetus. A risk analysis is therefore mandatory.?’
The studies included in this review lacked quantitative
patient-reported outcome measures. Such measures must be
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used in the reporting of patient symptoms to enable reliable
comparison of treatment effect.

Limitations

This systematic review was limited by the small number of
studies and patient numbers (30 studies, 52 patients) avail-
able in the published literature. Studies had poor

methodological quality with a high risk of bias, lack of
randomization, and incomplete outcome data. Selection bias
in these studies was a significant confounder, preventing
reliable conclusions from being drawn about conservative
versus surgical management.

The reports included women at various times in their preg-
nancies, with varying symptoms and interventions using a vari-
ety of quantitative and qualitative data to measure effect of
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Figure 7. An algorithm for the management of pregnant patients with symptomatic LDH. Adapted from Ardaillon et al.'

interventions making data not directly comparable. Follow-up
was not reported in 9 studies’!>%2%-3341:4347 4 was carried
out less than 6 weeks postmanagement in 2 studies,''*! there-
fore causing a high risk of attrition bias and failure to address
the maternal and infant outcomes over a longer time. Matsu-
moto et al concluded that the patient’s symptoms were relieved
postpartum due to a return of normal spinal posture and the
reduction of intraabdominal pressure, not as a result of the
treatment given.'>

Finally, there was limited representation of patients’ base-
line function, preventing comparisons to be made pre- and
posttreatment.

Conclusion

All pregnant patients with intractable symptoms or progressive
neurology as a result of LDH should have their management
discussed within an MDT. There are currently no guidelines to
inform the management of these patients, leading to delayed
diagnosis and treatment with a greater risk of chronic neurolo-
gical sequelae. The current literature is not of sufficient quality
to allow reliable conclusions to be drawn about the manage-
ment of LDH within the pregnant population.
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