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Neuraxial techniques in patients with pre-existing back
impairment or prior spine interventions: a topical review
with special reference to obstetrics
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! Department of Anaesthesia, Antwerp University Hospital, Edegem, Belgium, > Department of Anaesthesia, H. Hart Hospital, Lier, Belgium and
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* Revision de articulos publicados desde 1985: técnicas
anestésicas en pacientes con lesiones preexistentes de
espalda o de medula.

Consideraciones anestésicas mds que recomendaciones
anestésicas.
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HERE is a growing concern that neuraxial anaes-

thetic techniques may lead to post-operative
neurological deficit or to an exacerbation of pre-
existing neurological disorders. However, the caus-
ality of such post-operative deficits is not always
easy to determine. Often, regional anaesthesia is all
too easily blamed.
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HERE is a growing concern that neuraxial anaes-  mostly inspired by anecdotal reports and studies
thetic techniques may lead to post-operative  with a limited sample size.
neurological deficit or to an exacerbation of pre- Several reviews have been published during
existing neurological disorders. However, the caus-  recent years on anaesthetic management of patients

ality of such post-operative deficits is not always  suffering a neurological disease.'” The present
easy to determine. Often, regional anaesthesia isall ~ topical review will focus on anaesthetic considera-
too easily blamed. tions rather than recommendations as regards

Many colleagues, mainly because of litigation = neuraxial anaesthesia in patients with pre-existing
issues, are reluctant to consider a neuraxial techni-  back problems and conditions after spinal injury or
que when there may exist whatever kind of neu- T er e ypes Ol Spildl HItel VEITUOoIS. VOSUy
rological problem before surgery or delivery. On § experiences in obstetric patients are reported be-
the other hand, not infrequently, regional anaes- § cause the demand for regional anaesthesia and
thesia may be beneficial such as in the case of § analgesia is more prominent as it is commonly
respiratory involvement or in obstetric patients. § accepted to be safer than general anaesthesia or
As it is not always feasible to perform controlled §§ systemic analgesia. For non-obstetrical surgery,
studies comparing general and regional techni- . ol osoocthocia weas las s s ~laobls
ques, recommendations are difficult to make and  alternative in terms of safety and morbidity.
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Review Article Box 1| The ASIA Impairment Scale
Classification of spinal cord injury (SCI) severity using the American Spinal Injury
Association (ASIA) Impairment Scale. The main categories of the Impairment Scale are as
follows:
. st - * A (complete): No motor or C4 injury
Spinal cord injury/para- and senory fmction |s preserved  (@usdriploois
quadriplegi a in the sacral segments S4-S5. fiervli)cal
nec

B (incomplete): Sensory but
not motor function is
preserved below the
neurological level and includes
the sacral segments S4-S5.

* C (incomplete): Motor C6 injury
function is preserved below (quadriplegia)
the neurological level, and
more than a half of key
muscles below the
neurological level have a
muscle grade of <3.

Thoracic
(upper back)

D (incomplete): Motor

function is preserved below T6 injury
the neurological level, and at (paraplegia)
least a half of key muscles

below the neurological level

have a muscle grade of =3.

Lumbar
(lower back)

E (normal): Motor and
sensory functions are
normal.

Extent of injury after damage to L1 injury
specific spinal segments is (paraplegia)
illustrated in the figure (see

American Spinal Injury

Association in Online links box

for the complete standard

neurological classification of

SClI).

Sacral

Coccygeal

SHOSA
(i)
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Spinal cord injury/para- and
quadriplegia

Fisopatologia de la lesion espinal:

on brusca de las vias ascendentes y

Therapeutic interventions after

spinal cord injury
lsa irine Thuret *\, Lawrence D. £ Moon*' and Fred H. Gages
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brainstem/thalamus

Cell types
0 Cortical neurons

Grey matter

O Sensory neurons
O Interneurons Central canal
O Motor neurons

© Oligodendrocytes

— White matter

Forelimb
muscles

0
Figure 1|Intact spinal cord. a | Schematic showing a
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Spinal cord injury/para- and
quadriplegia
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Spinal cord injury/para- and
quadriplegia

Funcion respiratoria:

o /

ﬂl’lsculos reservado sequn el nivel de lesion: ° Apnea total.

. .
v" C1-C3 Musculos accesorios R?Spl ra
v C3-C5 Diafragma y musculos accesorios
C6-C8 Diafragma, Accesorios y Escalenos

D1-D5 Diafragma Accesorios, Intercostales y Abdominales

D6-D10 Diafragma, Escalenos, Accesorios, Intercostales y AbdominaIeS/

PROTOCOLO DE ANESTESIA EN CIRUGIA DE RAQUIS
CON LESION MEDULAR AGUDA
Bervicio de Anestesia, Reanimacion y Tratamiento del Dolor
Consorcio Hospital General Universitario de VvValencia
Grupo de trabajo SARTD-CHGUYV para Neuro Anestesia
Dr M. Murcia; Dr M_A. Soldado
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Spinal cord injury/para- and
quadriplegia FASE CRONICA
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Spinal cord injury/para- and
quadriplegia
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Spinal cord injury/para- and
quadriplegia
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. Story D, Mariampilai E, Nikfarjam M, Howard M, Nunn A, Onders R. Pregnancy olowing spinel wm[wfgj -
Anaesth Intensive Care. 2010 Jul;38(4):740-3.
PMID: 20715740 [PubMed - Indexed for MEDLINE] Seeall (2)..
Related citations

[Anesthetic management of a patient with chronic spinal cord injury for laparoscapic cholecystectomy]. Find related data
- Sugiura T, Kobayashi Y, Suga K, Yoshida A, Satoh N, Kaneko T. Database: @
Masul. 2010 Aug;59(8):1013-5. Japanese.
PMID: 20715530 [PubMed - Indexed for MEDLINE] Find items )
Related citations

Reversal of prolonged rocuronium neuromuscular blockade with sugammadex in an obstetric patient with transverse myelits. Search detalls
- Weekes G, Hayes N, Bowen M. " .
IntJ ObstetAnesth, 2010 Jul19(3)3336. Epub 2010 Jun 2, g;“:‘;ﬂ;’;';,ﬂ}m‘;‘,ﬁmfﬂ; ems|
PMID: 20627694 [PubMed - indexed for MEDLINE] “dysreflexia’(All Fields]) OR “autonomic id

Related citations dysreflexia’[All Fields) OR (‘autonomic' | ¥
[AIl Fields) AND "nyperreflexia’[All |
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Spinal cord injury/para- and
quadriplegia

In the acute phase of the spinal cord injury,
general anaesthesia may be the best choice because
of the possible spinal shock or respiratory dysfunc-
tion. Besides, the consequence of patient manipula-
tion for a neuraxial technique may aggravate the

existing damage. However, to prevent hyperre-
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Anesthesia for Cesarean
section in a patient with
paraplegia resulting from
tumour mectastases to Brian P. Jones MD,*

. Brock C. Milliken mD,T
Splnal COl‘d Donald H. Penning MD MsSct

(Muje\* de 19 con antecedentes de osteosarcoma de \

Pierv\a Lzda.

- Semana 29: debilidad de MMII. RMN: mebastasis
osteosarcoma T¥-11 Y L4-8

Laminectomia descompre.siva.
‘Faraptejia incompleta por debajo de T1o,

- Semana 31: pielonefritis. Preeclampsia: HTA, proteinuria,
edemas con fovea Y Erombodbpehm.

Cesarea
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Anesthesia for Cesarean
section in a patient with
paraplegia resulting from
tumour metastases to Brian P. Jones wp
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- Monitorizacion: ECG, Sak0,, PAL
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- AG, con I0T mediante fibrobroncoscopio

- Induccidon con tiopenkal

- Mantenimiento con Isofluoranc ©.8% + 0,/N,0 §0%
- Analgesia con fentanilo tras parto




CAN J ANESTH 2000 / 47: 11 / pp 1122-1128
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paraplegia resulting from
tumour metastases to Brian P. Jones wp
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Splnal COI‘d Donald H. Penning MD Msct

uncommon.??® Patient with incomplete spinal cord
lesions are less likely to develop AH, as the descending
inhibitory tracts have a greater likelihood of being
intact. Since this patient had a relatively low and incom+
plete injury, her likelihood of developing AH was low.
However, regional anesthesia would have been pre-
ferred as she was at risk.> Neuraxial regional anesthesia
prevents autonomic_hvperreflexia'->»*° when an appro-
priate sensory level is achieved. It may be difficult to
determine a sensory level from regional analgesia in a
labouring, paraplegic patient. Autonomic hyperreflexia
in the face of a failed epidural catheter has been seen
and treated by replacement with a working catheter.®
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Thrombocytopenia was one deterrent to regional
anesthesia. The hematologists thought it unlikely that
the thrombocytopenia was from chemotherapy rather
than from preeclampsia. The patient’s fever and possi-
ble urosepsis was another deterrent to regional anes-
thesia. Blood cultures were drawn on the day of
surgery. Epidural hematoma and abscess may not be as
catastrophic in this patient as in the normal popula-
tion, but may have increased the chance of further
urgent surgery, or decreased this patient’s rehabilita-
tion potential. We perceived that the tumour in her
spinal canal and the previous back surgery might make
epidural catheter placement difficult,! and the block
ineffective due to restricted local anesthetic spread in
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the epidural space. Bolus administration of local anes-
thetic in the epidural space may have caused further
compression of the spimnal cord. Con51der1ng the
potential to introduce tumour into the cerebrospinal
fluid during a spinal block, we chose to avoid this
option. While introduction of tumour into the CSF

occurrence, we did not want to feel responsible if
tumour extension into the subarachnoid space
occurred. Positioning for neuraxial regional anesthesia
in this obese, paraplegic patient also would have been
difficult. We did not see an absolute contraindication
for neuraxial anesthesia, but in our opinion general
anesthesia was preferable.
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Técnicas neuroaxiales empleadas:

esia combinada intradural-epidural con baja
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« Amplia experiencia en obstetricia.

* El empleo de la anestesia epidural durante el trabajo del parto
bloguea la hiperreflexia autonémica.

1 que ho ha sido efectival:

>
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Confirmation of epidural catheter placement in a quadriplegic
patient using a nerve stimulator

Sheila Riazi, MD * Ahtsham U. Niazi, MBBS -
Paul S. Tumber, MD - Philip Peng, MBBS
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Autonomic hyper- T
- . o i MD Ph oshiki Mi MD Ph
reflexia during 1abour i T w Satera Hashimoto vomo.

CAN J ANAESTH 1995 / 42: 12 [/ pp 1134-6 |
potension, bpradycardia, and €ver, asystole. 1t 1S 1mporta

to note that AH can develop before or after delivery.
In our two patients, AH occurred before, during and
after delivery. A single administration of spinal anaes-
thesia was thus impractical in obtaining a prolonged pe-
riod of reflex control. Baraka'® recommends epidural

Jur experience suggests the :
be placed two to three weeks before the anucxpated date
of delivery, because the onset of labour in a patient with
spinal cord damage is difficult to predict and can proceed
very rapidly, as in Case #1. The epidural catheter can
be maintained with care in avoiding catheter displacement

and infection. Also, the epidural catheter is available after
the delivery. Crosby'? recommended that the epidural
catheter be maintained for 24-48 hr postpartum. We suc-
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La administracidon neuroaxial de opioides es insuficiente.

es prefieren el uso de soluciones isobaras = di
Ari acumulacio ici
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* No se pueden establecer recomendaciones por la ausencia de estudios o
revisiones.

spina bifida (Meningocele, mielomeningolcele...), lipomas, malformaciones
res (Von Hippel-Lindau, Klippel-Trenaunay...).
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Epidural Anesthesia for Cesarean Section in a Patient with
von Hippel-Lindau Disease and MuRtiple Sclerosis

Alan Wang, MD, and Raymond S. Sinatra, MD, PhD

Department of Anesthesiology, Yale University School of Medicine, New Haven, Connecticut

Paciente 45 afios, secundipara.

AP: Enfermedad de Von Hippel-Lindau con
hemangioblastomas en retina y cerebelo.
Suprarrenalectomia bilateral por feocromocitomas.

Cesdrea por el riesgo de rotura de
hemangioblastomas durante el frabajo de parto.

RMN previa: hemangiomas medulares.

Técnica epidural sin incidencias.

Descartan técnica subaracnoidea por el mayor riesgo
de alcanzar la lesién.

SARTD-CHGUYV Sesion de Formacion Continuada
Valencia 29 de Noviembre de 2011
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Chronic back problems/spinal stenosis

« Temor al empeoramiento de patologia previa. Temor a futuros
~oblemas medicolegales.

icosteroides epidurales de pa

SPINE Volume 31, Number 9, pp 1056-105%
©I00s, Lippincott Willams & inc.

Cord and Cauda Equina Injury Complicating Elective
Orthopedic Surgery

Kai-Uwe Lewandrowski, MD,” Robert F. MclLain. MD.* Isadore Lieberman, MD, FRCS.*+

and Douglas Orr, MD, FRCS*



Hl PAIN AND REGIONAL ANESTHESIA

Aacxfcxiclogy 2004; 1019509 © 2004 Ancticas Socicty of Ascxdhosciogits, Inc. Lippihcos. Wiliotns & Wilkito, I
Severe Neurological Complications after Central Neuraxial
Blockades in Sweden 1990—-1999

Vibake Moen, M.D.," Nis Dahigren, M.D., Pn.D..T Lars Festeat, M.D., Ph.D T

Metbods: A retrospective study of severe neurologic compli-
cations after central neuraxial blockades in Sweden 1990-1999
was performed. Information was obtained from a postal survey
and administrative files in the health care system. During the
study period approximatcly 1,260,000 spinal blockades and
450,000 cpidural blockades were administered, including

Table 3. Complications According to Type of Central Neuraxial Blockade

EB CSE S8 i Total

Spinal hematoma 21 (714) 4 (1/3) 7 (0/7) 33 (9/24)
Cauda equina syndrome 8 (4/4) 4 (0/4) 18 (13/5) 32 (18/14)
Purulent meningitis 5 (1/4) 1(0M1) 20 (14/6) ZS\ii7i2)
Epidural abscess 12 (5/7) 1 (01) 13 (5/8)
Traumatic cord lesion 8 (3/5) 1 (01) 9 (3/6)
Cranial subdural hematoma 3 (1/2) 2 (2/0) 5 (3/2)
Paraparesis 3 (1/2) 1 (1/0) 4 (2/2)

Other 2 (072) 2 (072)
Total 62 (22/40) 9 (1/8) 50 (30/20) 127 (57/70)

The number of males/females is in parentheses.
CSE =~ combined spinal epidural blockade; EB — epidural blockade; SB - spinal blockade.
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Chronic back problems/spinal stenosis

Dolor de espalda
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Parestesia perineales
N
N Debilidac

Sindrome cauda equina

4 ( ' ' 7



© 2011 The Authors
Acta Anaesthesiologica Scandinavica
© 2011 The Acta A thesiologica Scandinavica Foundati
ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10.1111/§.1399-6576.2011.02443 .x

Review Article

Chronic back problems/spinal stenosis

was diagnosed post-operatively. It is unclear
ether this 1s caused by the technique per se ob\
by the choice of drugs, volumes and mode of
epidural administration (by bolus or infusion),
but a relationship with the sudden onset of post-

operative problems and the neuraxial technique
annot be ignored. Patients with pre-existing pres-/
sure upon neural structures such as in herniated
disc or spinal stenosis may suffer additional injury
either from local anaesthetics or from ischaemia
related to the volume effects of the injectate.” In
addition, even a small, self-limiting epidural hae-
matoma, probably asymptomatic in normal backs,
may induce serious consequences in patients suf-
spinal stenosis.””* Although the anaesthe-

- Técnica per se o elecci
anestésicos

- Volumen de anestésico
- Modo de administracion

- Toxicidad neuroldgica
- Isquemia

- Pequefios hematomas epidurales.
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ASRA Practice Advisory on Neurologic Complications

ASRA Practice Advisory on Neurologic
Complications in Regional Anesthesia
and Pain Medicine

Reg Anesth Pain Med 2008;33:404-415.

Table 2. Recommendations: Limiting, Diagnosing, and Treating Neuraxial Injury

Limiting injury

L

L

Misidentification of vertebral level, unrecognized lateral needle placement or deviation, abnormal caudad termination of the spinal
cord, or failure of the ligamentum flavum to fuse in the midline may contrbute to direct needle injury to the spinal cord. Clinicians
are advised to be aware of these anatomic conditions, particularly in patients with challenging surface anatomy. (Class I)
Clinicians are advised to be aware of and to avoid conditions that have been linked to the formation of epidural hematoma or
epidural abscess, as noted in previous ASRA Practice Advisories. Such conditions include concurrent or imminent
anticoagulation, the use of multiple anticoagulants, improper aseptic technique, and needle placement during untreated active
infection.'.® (Class 1)

Patients with known tumor in the epidural space should undergo neuraxial imaging studies to define the extent of tumor mass. If
the tumor is close to the planned site of epidural solution injection, alternative methods of anesthesia or analgesia should be

[ | I I ) [P | L}
'n."\.'l [E=l LW L) =W 1Iu|ma n

Surgical positioning and specific space-occupying extradural lesions (e.g., severe spinal stenosis, epidural lipomatosis,
ligamentum flavum hypertrophy, or ependymoma) have been associated with temporary or permanent spinal cord injury in
conjunction with neuraxial regional anesthetic technigues. These conditions are particularly relevant when they coexist with an
epidural hematoma or abscess. Awareness of these conditions should prompt consideration of risk vs. benefit when
contemplating neuraxial regional anesthetic techniques. (Class Il)

Initial dosing or redosing of subarachnoid local anesthetic in excess of the maximum recommended dose may increase the risk
of spinal cord or spinal nerve root neurctoxicity and should be avoided. (Class |)

Epidural anesthetic procedures using the thoracic approach are neither safer nor riskier than using the lumbar approach.
(Class 1)

The use of local anesthetic and/or opiocid during neuraxial block for chronic pain treatments in the ambulatory setting should be
accompanied by the same close monitoring and ability to perform resuscitative maneuvers that are available to those patients
receiving neuraxial local anesthetic and/or opioid in the operating room. (Class 1)

Diaanosis and treatment

Magnetic resonance imaging (MRI) is the diagnostic modality of choice for suspected neuraxial lesions. Computed tomography
(CT) should be used for rapid diagnosis if MRl is not immediately unavailable, especially when neuraxial compression injury is

PR W ] PR |
-\:Iuﬂr.llﬁ'u-lﬂ:‘.l ILVIEI-D-Q Ir

Diagnosis of a compressive lesion within or near the neuraxis demands immediate neurosurgical consultation for consideration of
decompression. (Class 1)




Table 4. Recommendations: Performing Regional Anesthesia in Patients With Pre-Existing Neurologic Deficits

Pre-existing peripheral neuropathy

# Patients with chronic diabetes mellitus, severe peripheral vascular disease, multiple sclerosis, or previous exposure to
chemotherapy (e.g., cisplatin or vincrstine) may have clinical or subclinical evidence of a pre-existing peripheral neuropathy.
Penpheral nerve block may theoretically increase the risk of new or progressive postoperative neurologic complications in these
patients. However, existing data can neither confirm nor refute this theory in clinical practice. Under these clinical conditions, a
careful risk-to-benefit assessment of regional anesthesia to altemative perioperative anesthesia and analgesia techniques should
be considerad. (Class Il)

Pre-existing central nervous system disorders

# Definitive evidence indicating that neuraxial anesthesia or analgesia may increase the risk of new or progressive postoperative
neurologic complications in patients with pre-existing central nervous system disorders (e.g., multiple sclerosis, postpaolio
syndrome) is lacking. However, under these clinical conditions, a careful nsk-to-benefit assessment of regional anesthesia to
altemative perioperative anesthesia and analgesia technigues should be considered. (Class Il)

Spinal etanncic nr mace lacinne within tha nrurl:l rcanal

F- When neuraxial anesthesia is complicated by the development of mass lesions within the spinal canal (e.g., hematoma or
abscess), resultant postoperative neurologic complications may be more likely or more severe in patients with pre-existing
severe spinal stenosis or other obstructive spinal canal pathology. In patients with known severe spinal stenosis or mass lesions
within the spinal canal, a careful risk-to-benefit assessment of regional anesthesia to alternative perioperative anesthesia and
analgesia technigues should be considered. In these patients, high local anesthetic volume neuraxial technigues (i.e., epidural
anesthesia) may be associated with a higher risk of progressive mass effect when compared with low volume techniques (i.e.,
spinal anesthesia). (Class I}

# For patients receiving neuraxial injection for treatment of pain (e.q., cervical epidural injection of steroids via an interlaminar
route), radiologic imaging studies such as computed tomography or magnetic resonance imaging should be used to assess the
dimensions of the spinal canal, and this information should be considered in the overall risk-to-benefit analysis, as well as
guiding the selection of the safest level for entry. (Class Il)

Overall approach to patients with pre-existing neurologic deficits

® Patients with pre-existing neurologic disease may be at increased risk of new or worsening injury regardless of anesthetic
technique. When regional anesthesia is thought to be appropnate for these patients, modifying the anesthetic technique may
minimize potential risk. Based on a moderate amount of animal data, such modifications may include using a less potent local
anasthetic, minimizing local anesthetic dose, volume, and/or concentration, and avoiding or using a lower concentration of
vasoconstrictive additives. Limited human data neither confirm nor refute these modifications. (Class 1)

Patients with previous spinal surgery

¢ Prior spinal fusion or spinal corrective surgeries are not a contraindication to neuraxial anesthesia or analgesia. In these patients,
spinal anesthesia may be technically easier to perform and more reliable than epidural anesthesia. A review of radiologic
imaging and/or the use of fluoroscopy are recommended to refine the approach to the neuraxis. (Class Il)
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Table 4. Univariable Analysis of Risk Factors in Laboring Parturients

QOO OSPrrg

No nerve injury Confirmed nerve injury
(n = 5548)* (n = 55) P
Prolonged second stage (%)
No 90.9 76.4 .001
Yes 8.1 23.2
Nulniparity (%)
No 48.6 25.5 .001
Yes 51.4 74.5
Delivery (%)
NSVD 81.7 69.1
Vaginal, assisted 9.6 20.0 .025
Cesarean 8.7 10.9
Regional labor analgesia (%)
No 28.0 16.4 .055
Yes 72.0 83.6
Newborn weight = 50th percentile (%)
No 54.2 43.6 116
Yes 45.8 56.4
Prepregnancy BMI (kg - m ™~ 2) (%)T
<19.8 18.4 27.8
=19.8 and =26.0 60.0 48.1 .136
=>26.0 21.6 24.1
Presentation/position (%)
Cephalad, OA 90.5 83.6
Cephalad, OP 7.7 14.6 .163
Other 1.8 1.8
Gestation (%)
<37 wk 8.4 3.6 .205
=37 wk 91.6 96.4
Weight gain (%)*
Low 23.7 23.4
Normal 38.6 48.9 .283
High 37.7 27.7
Height (in.) 646 = 2.8 643 = 2.7 375
Current weight (kg) 77 = 14 79 = 18 461
o Ao’e\_{ ) ) + 6 ) + 6 -
owv
T T

)
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ELSEVIER The Spine Journal 9 (2009) 271-274

Clinical Studies
Pregnancy after anterior spinal surgery: fertility, cesarean-section rate,
and the use of neuraxial anesthesia
William F. Lavelle, MD**, Elizabeth Demers, MD®, Amanda Fuchs?®, Allen L. Carl, MD?

Table 6 Table 7
Method of delivery after various vertebral levels of anterior spinal surgery Offering of neuraxial anesthesia after either isolated anterior spinal surgery

Pregnant or combined anterior and posterior approaches

Vaginal Cesarean Meth .
of deli
Type of anterior spinal surgery delivery section ethod of delivery

Surgery extends down to either the 4 2 Type of anterior Not Received neuraxial

L4-L5 or L5-S1 disc space spinal surgery offered anesthesia
Surgery extends down into the 1 3

L3-L4 disc space Anterior spinal surgery 9 2
Surgery involves the thoracic/ 7 2 Combined approaches 8 0

lumbar junction

Total 2
12
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Previous back surgery

True needie path

:
3
4

Figure 2. The neuraxial needle should be oriented toward the
convexity of the scoliotic curve as it is advanced from the
interspinous space toward the midpoint of the posterior
epidural space (see arrow). Reproduced with permission
from Crosby ET. Disorders of the vertebral column. In:
Gambling DR, Douglas M], McKay RSF, eds. Obstetric
anesthesia and uncommon disorders. 2nd ed. Cambridge:
Cambridge University Press, 2008:139.
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Clinical Implications of Neuraxial Anesthesia in the
Parturient with Scoliosis

Table 1. Reports of Neuraxial Anesthesia in Scoliotic Parturients

Total neuraxial procedures by anesthetic technique
n

Total neuraxial Combined
Patients procedures Continuous Single shot spinal
Author 7 n Epidural spinal spinal epidural Other

Uncorrected
Carlson et al.®
Bozeman and Chandra
Moran and Johnson
Douglas®
Smith et al.>>"
Butwick and Carvalho®?®
Corrected
Hubbert'”
Feldstein and Ramanathan®?
Crosby and Halpem”
Daley et al =
Howard and A.nderson
Kardash et al.?
Pascoe et al.”=
Silva and Popat™
Lee et al.’™
Sudunag}.lnta et al ®*
Ho et al.
Suelto and Shaw~""
Yeo and French®®
Smith et al. ===
Moeller—Bertram et al?®
Okutomi et al.”
Costello and Balki'®
Overall

N
N NN
N
-

-
[
o e e
=N

I~
o
ufuum
-
W

N

1CE
1 PVB

-
-
[0
[

12

(0 btk ) b o ko el 000 G0N el
Nk @NWEeEEONNN

o
Q
"
-

CE — PE — p block.
= Study that both and

Table 2. Outcomes of Neuraxial Procedures

Continuous Single shot Combined spinal
Total Epidural spinal spinal epidural

Other”

Uncorrected
Procedures 24
Successful 19
Complications 0
Corrected
Procedures 93
Successful 64
Complications 2°

“ Two caudal epidurals, 1 pamvertebral block.
& Two cases of persistent lower back pain of undear etiology after epidural placement.
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Pain Physician 2009; 12:109-135 « ISSN 1533-3159

Systematic Review

Systematic Review of Caudal Epidural Injections
in the Management of Chronic Low Back Pain

 Infiltracién epidural de AL con corticosteroides en paciente con

ConcLusION

The results of this systematic review evaluating
the effect of caudal epidural injections with or with-
out steroids in managing various types of chronic low
back and lower extremity pain emanating as a result
of disc herniation or radiculitis, post lumbar laminec-
tomy syndrome, spinal stenosis, and chronic disco-
genic pain without disc herniation or radiculitis has
shown Level | evidence for short- and long-term re-
lief of chronic pain secondary to disc herniation or ra-
diculitis and discogenic pain without disc herniation

or radiculitis. Further, this systematic review also pro-
vides indicated evidence of Level II-1 or II-2 for caudal

epidural injections in managing chronic pain of post

lumbar laminectomy syndrome and spinal stenosis.
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Previous Wet Tap Does Not Reduce Success Rate of Labor
Epidural Analgesia

Robert Blanche, MD, James C. Eisenach, MD, Robin Tuttle, RN, and David M. Dewan, MD
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