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Abstract

Purpose In this systematic review, we aim to illustrate the

current and safe concepts in the assessment, diagnosis and

management of herniated lumbar disc (HLD) during pregnancy.

Methods A systematic review and reporting on the diag-

nosis, treatment and clinical results of HLD during preg-

nancy is performed.

Results The MRI represents the first level and safest diag-

nostic tool for pregnant women affected by spinal problems

allowing for a noninvasive and detailed radiological exam-

ination of the spine. The initial management of pregnant

women affected by HLD is conservative, and primarily

aimed to pain therapy. Whenever radicular pain and pro-

gressive neurological deficits unresponsive to medical

management occur, surgery should be considered. Few case

reports regarding the operative management of HLD in

pregnant women have been published up to date. Laminec-

tomy and/or microdiscectomy represent the classical and

most commonly used techniques that can be safely per-

formed without affecting pregnancy, delivery, or baby’s

health. Endoscopic discectomy may be an alternative. The

most adequate timing and surgical position are chosen based

on to the fetal gestational age and site of the pathology.

Conclusions Surgical treatments during pregnancy impose

multiple medical and ethical problems. Timely diagnosis

by MRI, careful clinical evaluation, and surgical treatment

represent safe and effective procedures. Ongoing evolution

of surgical, anesthesiological and obstetrical procedures

results in favorable outcomes. However, interdisciplinary

management and a wide knowledge of pregnancy-related

pathologies are crucial for the best outcome for both

mother and child.

Keywords Lumbar disk herniation � Pregnancy � Surgery �
Diagnostic imaging � Conservative treatment

Introduction

Spinal diseases are common issues in women of child-

bearing age and can be an independent cause of maternal

disability during pregnancy. The clinical approach and

management of low back pain in pregnant women repre-

sent a medical and ethical challenge. Moreover, there is no

consensus or guidelines for the treatments of such diseases.

Low back pain is frequently encountered in pregnancy

[1]. It affects more than 50% of pregnant women, typically

between the 5th and the 7th month of gestation [2]. Due to

this high incidence, LBP is most often considered by many

physicians as a natural symptom during pregnancy; how-

ever, it is actually a serious discomfort that cannot be

ignored since 80% of pregnant women find daily activities

very challenging and 30% of them require bed rest because

of severe pain [3].

Several risk factors have been identified for pregnancy-

related LBP including maternal age, parity, physical and

psychological work factors, LBP during previous preg-

nancy or menstruation [2–8].

Several causative factors for LBP in pregnancy have been

suggested. Relaxation of the sacroiliac joint and symphysis

pubis plays an important role [9]. High levels of relaxin,
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secreted by the corpus luteum, might result in widening and

sliding mobility of the sacroiliac joints and pubic symphysis

with a potential instability leading to pelvic pain [10–12].

Relaxin could determine analogous changes in the disks and

posterior longitudinal ligament, thus predisposing to disk

bulging or herniation [13]. However, the role of relaxin in

this contest is still controversial [14, 15].

Mechanical factors also concur to the determination of

LBP, including the enlarging gravid uterus which moves

the maternal center of gravity anteriorly leading to a

compensatory lordosis, and therefore, a straining of the

lower back and pelvic girdle [16–18].

In approximately 1:10,000 pregnancies a herniated

lumbar disc (HLD) can be the cause of intractable pain

often associated with sciatic nerve distribution. LaBan

et al. diagnosed five symptomatic HLD in a series of

48.760 consecutive deliveries [19]. Symptomatic HLD

represents the most common intrinsic spinal pathology

during pregnancy and, even if exceedingly rare, it must be

promptly explored, since delayed diagnosis and treatment

may cause permanent neurologic deficits [19].

Whereas LPB during pregnancy may be treated con-

servatively, surgery should be taken into consideration

whenever radicular pain and progressive neurological

deficits do not respond to medical management. When an

HLD is identified as the cause of gestational low back

pain, additional concerns arise regarding subsequent

treatment and management of the delivery. In fact, sur-

gical interventions during pregnancy represent a clinical

challenge and require an appropriate treatment strategy.

Several case reports on the management of HLD in

pregnant patients have been published up to date [20, 21],

but there is no consensus yet on the best treatment options

and on the timing of surgery or associated obstetrical

interventions.

Questions such as ‘‘which is the correct clinical and

radiological approach?’’; ‘‘which are the conservative

treatment options?’’; ‘‘what is the most appropriate surgical

treatment according to the gestational age?’’ still remain

unanswered. Indeed, the clinical condition of mother and

fetus, the stage of pregnancy, as well as the severity of

symptomatology make the decision controversial.

The aim of this narrative review about HLD cases during

pregnancy is to describe the current approaches in the assess-

ment, diagnosis and management of this challenging disorder.

Materials and methods

The systematic review was performed following the

PRISMA (preferred reporting items for systematic reviews

and meta-analyses) statement. The PRISMA search algo-

rithm is shown in Fig. 1.

We performed a search using the keyword ‘herniated

lumbar disc’ and ‘low back pain’ in combination with

‘pregnancy’, with no limit regarding the year of publication.

The following databases were accessed on 2nd February

2017: PubMed (http://www.ncbi.nlm.nih.gov/sites/entrez/);

Ovid (http://www.ovid.com); Cochrane Reviews (http://

www.cochrane.org/reviews/), Google Scholar. Only publi-

cations in English were considered in the current review. In

addition, the search was extended by screening the reference

list of all the articles. The investigator (ADM) read the

abstract of each publication identified; if an abstract was not

available, the article was excluded. We included studies,

which reported outcome after conservative and surgical

treatments of pregnant women affected by HLD (Table 1).

Studies on other musculoskeletal disorders during

pregnancy were excluded. Studies on animals and cadav-

ers, and in vitro studies, technical notes, letters to editors

and articles not specifically reporting outcomes were also

excluded. To qualify, an article would have to have been

published in peer-reviewed journals.

These selection criteria allowed excluding papers based

on the text of the abstract. We obtained full-text versions if

the abstract did not permit to include or exclude the study.

If there was doubt about inclusion of an article, the senior

authors made a collegial decision. The publications thus

selected were examined by two authors (FR, GV).

We posed the following questions: (1) which is the correct

clinical and radiological approach?; (2) which are the con-

servative treatment options?; (3)what is themost appropriate

surgical treatment according to the gestational age?

Results

The literature search and cross-referencing resulted in 125

references, of which 95 were rejected due to off topic

abstract of the results (Fig. 1). After reading the remaining

full-text articles, another 10 articles were excluded for

failing to fulfil the inclusion criteria. The remaining 20

articles were included in the present study. All the char-

acteristics of the studies are shown in Table 1. A total of 35

patients were reported in the included studies. Age varied

from 27 years old to 41 years old (average 32.6 years old).

Gestational age ranged from 6 weeks to 36 weeks (average

23.8 weeks). 13 patients were affected by L4–L5 HLD and

22 patients by L5–S1 HLD. Out of 35 women, 34 had no

sequela and gave birth to healthy babies.

Which is the correct clinical and radiological

approach?

Pregnant women affected by HLD usually experience LBP

during the early stages of pregnancy that gradually
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decreases [22, 23]. The typical clinical presentation is

unilateral leg pain that, unlike PGP, involves the der-

matome of the affected root radiating to the legs or feet.

Paresthesias, reflex changes and associated muscle weak-

ness, as well as a positive straight leg-raising test may vary

based on the involved root [24].

LBP must be distinguished from pelvic girdle pain

(PGP) and combined pain [4, 5]. PGP is a specific type of

LBP defined as the pain experienced between the posterior

iliac crest and the gluteal fold, mainly close to the

sacroiliac joints with or without radiation to the posterior

thigh. The pain may also occur in the symphysis pubis with

or without anterior thigh pain [5, 6].

Fewer than 2% of HLD during pregnancy causes cauda

equina syndrome or severe and/or progressive deficits [25].

Cauda equina syndrome is an urgent condition caused by

compression of the lumbosacral nerve roots characterized

by radiating pain or numbness at legs, paralysis, sexual

dysfunction and bladder or bowel impairment ranging from

painless urinary retention to urine and faecal incontinence.

Physical examination shows a positive straight leg raising

test, reduced rectal sphincter tone, saddle anesthesia, and

decreased deep tendon reflexes [26]. The clinical presen-

tation can be acute or more gradual in onset [27]. Tay et al.

divided the patients into 3 groups based on the onset of

symptoms: acute onset with no previous symptoms,

patients with history of back pain and last episode of cauda

equina syndrome, and patients with gradually progressive

symptoms going from back pain and sciatica to paralysis of

the cauda equina [28].

Similar symptoms can occur in pregnancy, mainly dur-

ing the third trimester. There exists, therefore, a potential

for misdiagnosis and consequent delay in treatment.

Indeed, pregnancy increases mechanical and positional

stress of the spine causing lumbosacral pain and leading

more than 50% of expectant women to complain at some

stage of their pregnancy [29].

Therefore, when a pregnant woman complains of LBP

or radiating pain, an obstetrician should always consider

HLD since a delayed diagnosis and treatment may cause

permanent neurologic deficits [30]. Most of all, when leg

motor weakness progresses with unilateral radiating pain,

Fig. 1 Process of inclusion of

the studies
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or cauda equina syndrome is suspected, a neurological

physical exam including rectal and sensory examination of

the perineum and sacral area is mandatory. In particular, an

MRI should be performed as soon as possible whenever the

cauda equina syndrome is suspected since it is potentially

reversible if managed acutely [31]. Pregnancy at any stage

does not represent a contraindication to MRI. Indeed, MRI

has no adverse effects on the progression of pregnancy or

on the development of the fetus [23] and it is the safest

exam to be performed on expectant women with spinal

problems [20]. Garmel et al. reported on three pregnant

women with HLD. In all cases MRI was a useful diagnostic

Table 1 Literature review of surgical treatment of pregnant women with herniated lumbar disc

Authors pts Age

(years)

Gestational

age (weeks)

Level Maintenance of

pregnancy

Operation method

LaBan et al. [22] 2 29 6 L5–S1 Maintenance Discectomy

36 20 L5–S1 Maintenance Discectomy

LaBan et al. [22] 1 35 10 L5-S1 Maintenance Discectomy

Garmel et al. [45] 3 29 24 L5–S1 Maintenance Discectomy

34 9 S1 Maintenance Discectomy

28 30 L5–S1 Maintenance Discectomy

Ashkan et al. [29] 1 37 20 L5–S1 Maintenance Discectomy

Fahy et al. [47] 2 32 32 L4-L5 Maintenance Discectomy

31 33 L5–S1 Maintenance Discectomy

Timothy et al. [30] 1 37 33 L5–S1 Maintenance Discectomy

Brown et al. [42] 3 41 20 L5–S1 Maintenance Discectomy

31 20 L5–S1 Maintenance Discectomy

32 19 L5–S1 Maintenance Discectomy

Brown et al. [41] 1 35 34 L5-S1 Cesarean delivery under same

anesthesia

Discectomy

Iyilikçi et al. [56] 1 31 20 L5-S1 Maintenance Discectomy

Vougioukas et al. [21] 2 30 35 L4-L5 Maintenance Discectomy

36 18 L5-S1 Maintenance Discectomy

Kathirgamanathan et al. 43 1 34 33 L4-L5 Maintenance Discectomy

Abou-Shameh et al. [57] 1 34 18 L4-L5 Maintenance Discectomy

Kim et al. [50] 1 30 30 L4-L5 Maintenance Endoscopic discectomy

Al-areibi et al. [58] 1 33 35 L5-S1 Cesarean delivery prior to

discectomy

Discectomy

Han et al. [20] 6 32 11 L4–L5 Maintenance Discectomy

30 11 L4–L5; L5–S1 Postoperative therapeutic

abortion

Posterior lumbar interbody

fusion (PLIF)

30 15 L5–S1 Maintenance Discectomy

30 32 L4–L5 Maintenance Discectomy

33 30 L4–L5 Maintenance Discectomy

34 26 L4–L5 Maintenance Discectomy

Gupta et al. [59] 1 37 35 L5-S1, cauda equina

syndrome

Cesarean delivery prior to

discectomy

Discectomy

Hakan et al. [46] 1 34 25 L5-S1 Maintenance Discectomy

Martel et al. [48] 1 27 27 L4-L5 Maintenance Discectomy

Geftler et al. [49] 1 33 36 L4-L5 Cesarean delivery prior to

discectomy

Discectomy

Hayakawa et al. [51] 1 38 24 L4-L5 Maintenance Endoscopic discectomy
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tool and all failed conservative treatment and required

surgery resulting in good clinical outcome both for the

newborn and the mother.

MRI represents the first level and safest diagnostic tool

for pregnant women affected by spinal problems [20, 22].

It has been shown to be a safe procedure during pregnancy

[23], allowing for a noninvasive and detailed radiological

examination of the spine without exposing the developing

fetus to the hazardous effects of ionizing radiation (Fig. 2).

Indeed, Evans et al. [23], have showed no increased rate of

complications such as infertility or low-birth-weight

infants in MRI technicians compared to control pregnant

women. Electromyography (EMG) may represent a useful

exam to confirm the presence of a compression on the

motor component of a spinal root.

Plain radiography or computed tomography should not

be used as first diagnostic tool in pregnant women with

spinal problems to minimize radiation exposure to the

fetus. Even though most of diagnostic procedures do not

involve fetal exposure above 0.05 Gy (threshold level for

teratogenic risk), and the risk of congenital anomalies after

exposure to ionizing radiation is strictly connected to the

gestational age at the time of exposure and radiation dose

[24], radiographic examinations should be avoided during

the first trimester.

Which are the conservative treatment options?

The initial management of pregnant women affected by

HLD is always conservative, and is primarily aimed to pain

reduction, either with the use of analgesics, or by reducing

pressure on the nerve roots. Indeed, when LBP with or

without radiation to the lower limbs is the main symptom

in absence of motor weakness or severe cauda equina/

spinal cord compromise, the conservative treatment

including bed rest, analgesics, muscle relaxants, and

physical therapy is suggested [16, 20]. With this approach,

most pregnant women can deliver with no further

complications.

Decreased physical activity, low-heeled shoes, and bed

rest in supine position with raised feet to decrease lumbar

lordosis or hip flexion may relieve muscle spasm and pain

[32]. Whenever the pain decreases, selected exercises to

reinforce the tone of abdominal and back muscles are

recommended [33, 34]. A lumbosacral brace can help

relieving symptoms.

Particular attention should be given to the pharmaco-

logical approach in pregnancy, since it may determine

temporary or permanent effects on the fetus. A valid cri-

terion for the selection of pain medications in pregnancy is

taking into account the FDA category of the drug. As a

Fig. 2 T2 MRI images showing a lumbar disc herniation during pregnancy in the sagittal (a) and axial sections (b, c), clearly showing the L5–S1
herniated disc (solid arrow) and the head of the foetus (dashed arrow)
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general rule, FDA categories A and B drugs should be

preferred for administration in pregnant women: for

example, antibiotics such as Cephalosporin and Ampicillin,

are listed in the FDA category B and have no teratogenic

effects [35]. On the contrary, non-steroidal anti-inflam-

matory drugs (NSAIDs) are under the FDA categories C or

D and should be avoided during pregnancy because of their

potential for fetal congenital anomalies [36]. Pethidine and

acetaminophen can be safely used for pain control during

pregnancy. In case of uncontrolled pain, an epidural

injection of steroids can be considered in women during the

second or third trimester of pregnancy. Nerve or regional

blocks may represent valid alternatives to the use of anal-

gesics [37]. Steroids are usually administered to women in

pregnancy since these help the development of the lungs of

the fetus [38]; however, they should only be administered

for short periods of time, because long term administration

poses high risk of negative fetal effects including:

decreased fetal body weight, breathing movements, fetal

heart rate variation and an increased risk of early onset

neonatal sepsis [39]. Even though muscle relaxants are

commonly administered in LBP patients, most should be

avoided in pregnancy. Cyclobenzaprine, under FDA cate-

gory B, is the only available muscle relaxant for pregnant

women [40].

What is the most appropriate surgical treatment

according to the gestational age?

There are no general consensus or treatment guidelines for

spinal surgery in pregnant women; however, when dealing

with a pregnant woman affected by HLD, the surgical

indications reflect those for ordinary patients [20]. Most

spine surgeries can safely be performed without affecting

either pregnancy, delivery, or baby’s health.

In women after 34–36 weeks of gestation, the delivery

can be induced or a cesarean section can be performed with

same day standard elective surgery for HLD. However,

whenever cauda equina syndrome or a progressive motor

weakness are present, urgent surgery is mandatory

regardless of the stage of pregnancy, sometimes following

the cesarean section under the same anesthesia [41].

However, if neurologic symptoms are minimal and not

progressing, the surgical treatment can be delayed to after

delivery. Surgery can also be performed at any stage of

pregnancy when disabling pain is not responsive to con-

servative treatment [20].

Few case reports regarding the operative management of

HLD in pregnant women have been published up to date

(Table 1) [1–10] Laminectomy and/or microdiscectomy

represent the classical and most commonly performed

surgical techniques [20, 41, 42]. Kim et al. described an

endoscopic discectomy as the surgical treatment for HLD

in pregnancy. Attention should be posed to limiting or

avoiding exposure to radiation which can increase the risk

of congenital anomalies [20].

The patient’s position is one of the main issues of

lumbar spine surgery during pregnancy, since most sur-

geons are familiar to the prone position. However, the most

adequate surgical position could be modified according to

the fetal gestational age and side of the pathology [20]. The

prone position can still be used during the first trimester of

pregnancy and at the beginning of the second one [43].

However, after the second trimester a left lateral decubitus

can be chosen to avoid aortocaval compression by the

gravid uterus, which may take place when laying on the

right side [21]. Alternatively, surgery for HLD in pregnant

women can be performed on the Relton–Hall laminectomy

frame, an equivalent four-poster or bow frame [20]. These

tools avoid any pressure on the uterus and fetus since the

upper posts are applied to the sternum and the lower to the

anterior iliac crests (Fig. 3) [42]. The authors demonstrated

that pregnancy is not a contraindication to epidural or

general anesthesia and surgical intervention [42]. Anes-

thesiological management aims at maternal safety, optimal

analgesia and prevention of hypotension, hypoxia, and

preterm labour. Epidural anesthesia has been proven to be

the safest procedure at any stage of gestation and it is,

indeed, used in most vaginal deliveries and cesarean sec-

tions [20, 42]. Intraoperative fetal heart monitoring may be

essential after 23 weeks of gestation to look after the fetus

and to evaluate the eventual abnormal heart rate patterns.

Monitoring between 20th and 23rd week is still contro-

versial, and it is not indicated before the 20th week [44].

Discussion

Most of the available literature about HLD in pregnancy is

related to the management of cauda equina syndrome or of

severe and/or progressive neurologic deficits due to HLD

(Table 1) that represent a surgical emergency in both

pregnant and non-pregnant patients. To avoid permanent

sequelae, the diagnosis in a pregnant woman should be

made as soon as possible after the onset of symptoms. A

delay in neural decompression may result in permanent

neurologic deficits [19]. Ashkan et al. [29] reported on a

37 year old patient at 20 weeks of gestation that underwent

surgery for HLD at L5–S1, who ended up with a loss of

sensation in the sacral area still present one year after

surgery. Timothy et al. [30] reported persisting urinary and

faecal incontinence despite surgery in a case where diag-

nosis was delayed in a primigravida. Therefore, a rigorous

and accurate neurological examination is highly recom-

mended when a cauda equina syndrome is suspected, to

promote early treatment, and in fact a delay in the
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diagnosis led to persistent neurological problems despite

surgical treatment.

Garmel et al. [45] reported on the outcomes of three

pregnant women with progressive back pain, paresthesias,

and urinary retention due to HLD. All of them did well

postoperatively, with improvement of symptoms and

delivery at or near term. Brown et al. [42] reported on three

pregnant patients with HLD causing cauda equina syn-

drome and severe neurologic deficits. They were operated

on in prone position under epidural anesthesia. Surgery

consisted of one-level hemilaminectomy, partial facetec-

tomy, and discectomy.

Hakan et al. [46] described the case of a 34-year-old

woman at 25-week gestation with a 2-day history of low

back pain, numbness in her buttocks, urinary and fecal

incontinence caused by a large extruded disk fragment at

L5–S1. She underwent L5–S1 discectomy under general

anesthesia on prone position, delivering a healthy infant at

term.

Surgery for lumbar disk herniation in pregnancy has also

been performed in patients without cauda equina syn-

drome, with intractable pain and neurological deficits being

the main indications for surgery.

Fahy et al. [47] reported on two cases of patients affected

by HLD. One patient was a 32 year old woman at 32 weeks

of gestation affected by L4–L5 HLD with a footdrop. She

underwent an L4–L5 discectomy under general anesthesia

in prone position. Treatment was effective and she gave

birth to a healthy baby. The other patient was a 31-year-old

lady at 33 weeks of gestation affected by an L4–L5 HLD.

She underwent a L4–L5 discectomy under general anes-

thesia in prone position. Vougioukas et al. [21] reported on

two cases of pregnant women affected by HLD, who

underwent discectomy during pregnancy. They did not

recommend prone positioning after the 12th week of ges-

tation and operated on them in left lateral decubitus position

to avoid the risk of compression of the inferior vena cava,

by employing the intraperioperative cardiotocography. Han

et al. [20] reported on the cases of six women who under-

went surgery for HLD. For patients in the first trimester, the

prone position was used and for patients in the second and

third trimester, the lateral decubitus position was preferred.

Five patients with HLDs underwent partial hemilaminec-

tomy and discectomy during pregnancy and maintained the

pregnancy. Conversely, one patient underwent a posterior

lumbar interbody fusion and an abortion was performed

6 days after surgery because the patient had a CT scan at a

gestational age of 9 weeks and there was a risk of fetal

anomaly.

LaBan et al. [22] described six patients, all of whom

without antecedent history LBP, who were managed for

HLD. One out of six patients required surgery. After a

miscarriage, another patient underwent a discectomy for

intractable pain.

Ashkan et al. described two cases with HLD. A 37-year-

old woman affected by an L5–Sl HLD who underwent

emergency discectomy. And a 29-year-old woman affected

by a central L5–S1 HLD with marked thecal displacement

that underwent urgent L5–S1 discectomy [29].

Martel et al. reported on a patient operated under general

anesthesia in the last trimester of pregnancy, at 27 and

4 weeks’ gestation. Fetal heart tones were monitored pre-

operatively and postoperatively, but no intraoperative fetal

heart rate monitoring was performed [48].

Geftler et al. treated a 33-year-old woman at 36 week

gestation affected by an L4–L5 HLD. Immediately fol-

lowing the cesarean section, they performed a partial

laminoforaminotomy and discectomy at L4–L5 with com-

pletely regression of the symptomatology [49].

Recently, novel treatments have been proposed in this

context, like the endoscopic discectomy performed by Kim

et al. and Hayakawa et al. that performed a microendo-

scopic discectomy on patients affected of HLD during the

third trimester of pregnancy. This alternative treatment

may represent an option for HLD during pregnancy

[50, 51].

Fig. 3 Patient positioning for surgery for lumbar disc herniation (a). The two lateral supports at the iliac crest leave the abdomen free of

compressions
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Symptomatic HLD, even if rare, is an emergent situation

and only a small portion of these patients present with

cauda equina syndrome. However, the incidence of HLD is

increasing, probably not because of pregnancy [52] but as a

result of the increased mean age of the pregnant women,

and of the increased incidence of obesity [53]. The average

age of primiparous women has significantly increased in

the United States and Europe in the past two decades. The

prevalence of primiparous women older than 30 years of

age has increased from 17.7 to 30.2% [53]. In recent

reports, almost all patients were older than 30 years of age

[20, 42]. In association to the advancing maternal age,

physiological and anatomical changes may predispose to

lumbar disk herniation [54, 55]. Surgical treatments during

pregnancy impose multiple medical and ethical problems.

Physicians should be aware of the increasing risk of HLD

in pregnant women. Indeed, if such pathology is missed or

diagnosed late, the prognosis may be poor or result in

permanent neurologic deficits. Timely diagnosis by MRI,

careful clinical evaluation, and surgical treatment repre-

sents safe and effective procedures.
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