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Abstract

Purpose Ankylosing spondylitis (AS) is a chronic pro-

gressive multisystemic disease. Patients with AS present a

specific set of anesthesia-related challenges, and the

parturient with AS presents particular anesthetic consid-

erations. We report our experience with a parturient with

advanced AS and offer a novel explanation for the high

incidence of epidural failures in this patient population.

Clinical features We present the case of a 36-yr-old

primigravida parturient with a very difficult airway and a

history of severe AS. The initial treatment plan was to use a

continuous epidural for labour analgesia. Despite two

successful placements of lumbar epidural catheters, ade-

quate rostral spread of local anesthesia to control her

labour pain was never achieved via the epidural route.

Thus, continuous spinal anesthesia was used, which pro-

vided effective labour analgesia in this patient.

Conclusion We hypothesize that this patient’s advanced

calcified posterior longitudinal ligament caused a physical

barrier to rostral spread of local anesthesia solution within

her epidural space. This hypothesis is supported by a

recent study highlighting the importance of this ligament in

allowing adequate distribution of solution within the epi-

dural space. In addition, the successful use of continuous

spinal analgesia adds to the growing body of literature

supporting the safety and efficacy of intrathecal catheters

for labour analgesia in specific situations.

Résumé

Objectif La spondylarthrite ankylosante (SpA) est une

maladie chronique évolutive affectant plusieurs systèmes.

Les patients souffrant de SpA posent une série de défis

spécifiques liés à l’anesthésie et les problèmes d’une

parturiente souffrant de SpA nécessitent une approche

encore plus élaborée. Nous décrivons notre expérience

avec une parturiente atteinte de SpA avancée et proposons

une nouvelle explication pour l’incidence élevée d’échecs

de la péridurale dans cette population de patientes.

Caractéristiques cliniques Nous présentons le cas d’une

parturiente de 36 ans, primipare, ayant des antécédents de

SpA sévère et des voies aériennes difficiles. Le plan

thérapeutique initial consistait à utiliser une péridurale

continue pour l’analgésie au cours du travail. Malgré la

mise en place réussie de deux cathéters périduraux par

voie lombaire, une diffusion rostrale appropriée de

l’anesthésie locale pour atténuer sa douleur n’a jamais été

obtenue par voie péridurale. En conséquence, une

Author contributions As a clinical fellow in the department of
obstetrical anesthesia, Shawn L. Hoffman was involved in the
analysis and interpretation of this clinical case. He performed the
literature review, was the primary author of the manuscript, and
oversaw the manuscript revision process. As an anesthesia resident,
Valerie Zaphiratos was involved in the initial care of the patient, and
she performed the techniques discussed. She was involved in writing
the case portion of the manuscript, including its final revision. As an
attending anesthesiologist, Marie-Andrée Girard was involved in the
interpretation of the case and drafting the manuscript, including final
revision for publication. As the treating obstetrician, Marc Boucher
was involved in the clinical decision-making at the time of the
patient’s admission. He was involved in writing the obstetrical aspect
of the report, including final revision for publication. As the attending
anesthesia physician and head of the obstetrical anesthesia division at
Sainte-Justine Hospital, Chantal Crochetière oversaw all clinical
decisions at the time of the patient’s admission. In addition, she
mentored Dr. Hoffman’s literature review and analysis of the case,
including all his final revisions for publication.

S. L. Hoffman, MDCM � V. Zaphiratos, MD �
M.-A. Girard, MD � M. Boucher, MD � C. Crochetière, MD (&)

Department of Anesthesiology, CHU Sainte Justine,

University of Montreal, 3175, Chemin de la Côte-Sainte-
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rachianesthésie continue a été utilisée et a assuré une

analgésie efficace pendant le travail de cette patiente.

Conclusion Nous avons émis l’hypothèse qu’une

calcification avancée du ligament longitudinal postérieur

avait constitué un obstacle physique à la diffusion de la

solution d’anesthésique local dans l’espace péridural. Cette

hypothèse est étayée par une étude récente qui soulignait

l’importance de ce ligament pour permettre une répartition

appropriée de la solution dans l’espace péridural. De plus,

la réussite de l’utilisation d’une rachianesthésie continue

vient enrichir l’ensemble documentaire confirmant

l’innocuité et l’efficacité des cathéters intrathécaux pour

l’analgésie du travail dans des cas particuliers.

Ankylosing spondylitis (AS) is a chronic progressive form

of seronegative spondyloarthropathy. Patients with AS not

only have disease burden related to these arthropathies, but

they also have many extra-articular manifestations making

AS a complicated multisystemic disease. This report

describes a parturient with advanced AS in whom epidural

spread of local anesthesia could not be achieved despite

two successful epidural catheter placements. Labour anal-

gesia was successfully achieved following insertion of an

intrathecal catheter to allow infusion of 0.06% bupivacaine

with fentanyl 4.4 lg�mL-1 at 3 mL�hr-1. Written informed

consent for publication of this report was provided by the

patient.

Case report

A 36-yr-old parturient (153 cm, 55 kg) with a history of

severe AS presented to our anesthesia antenatal clinic at

40 weeks gestation. At the time of her initial diagnosis of

AS in 2005, her spondylitis was already well advanced

with fusion of the cervical and lumbar spines, moderately

severe restrictive pulmonary disease, and pain in multiple

joints. Her pregnancy was complicated by iron-deficiency

anemia requiring iron supplementation. She had no other

medical history and had no known allergies. She denied

any surgical history.

On examination, she was noted to have an extremely

difficult airway with no movement of her cervical spine,

Mallampati class 3, and limited mouth opening. Her lum-

bar spine also lacked any mobility and her intervertebral

spaces were narrow. Cardiac examination was unremark-

able, including no murmur of aortic insufficiency. Her

cervical spine x-ray displayed the typical ‘‘bamboo spine’’

appearance of patients with advanced AS (Figure), in

addition to severe premature calcification of the anterior

and posterior longitudinal ligaments. Pulmonary function

tests revealed moderate restrictive pulmonary disease

(forced vital capacity = 2.05 L, 68% of predicted), and she

was mildly anemic (hemoglobin = 96 g�L-1). Fetal ultra-

sonography showed no abnormality, and growth was at the

50th percentile at 31 weeks gestational age with an anterior

placenta. Amniocentesis had been performed, and there

were no chromosomal abnormalities.

The obstetrical management plan for this patient was to

induce labour at 40 weeks’ gestation with trial of epidural

catheter placement. We advised the patient of the plan and

potential risks and she gave her informed consent for the

technique. The patient was placed in a sitting position for

the procedure, and an epidural catheter was placed in the

L3-L4 interspace in the midline using an 18G Tuohy

needle. The technique was done in one trajectory and

without difficulty. A 27G Whitacre spinal needle was

placed needle-through-needle to confirm the epidural

space. Once cerebrospinal fluid was seen through the spinal

needle, it was removed and an Arrow FlexTip PlusTM

(Arrow International Inc., Reading PA, USA) epidural

catheter was threaded without difficulty and placed 5.5 cm

into the epidural space. A test dose of 0.25% bupivacaine

3 mL was negative for intrathecal placement, and a bolus

of 0.125% bupivacaine 8 mL was given. The patient was

re-evaluated and was found to have a strong block of the

perineum and both feet, but she continued to feel uterine

contraction pain. A second bolus of 0.125% bupivacaine

6 mL was administered, but this was unsuccessful in

increasing the height of the block. The catheter was

removed and a second epidural catheter placement was

performed. Midline attempts were made at the L2-L3 and

L4-L5 interspaces. At both levels, the 18G Tuohy needle

was unable to enter the epidural space due to bony prom-

inences in every direction. A second attempt at the L3-L4

Figure Cervical spine x-ray of the patient. White arrows display

severe calcification of the posterior longitudinal ligament
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interspace was done without difficulty, and we decided to

attempt to place a B-Braun Perifix� (B Braun Medical Inc.,

Melsungen, Germany) epidural catheter on this occasion.

The catheter was placed 5 cm into the epidural space, and

a bolus of 0.125% bupivacaine 10 mL was given. The

patient still felt painful contractions and re-evaluation

revealed a block of the perineum but very little dermatomal

distribution (sensory level to ice at L3). A bolus of 2%

lidocaine 5 mL was unsuccessful.

After a discussion with the patient regarding the epidural

catheter failures, she consented to placement of an intra-

thecal catheter for continuous spinal analgesia. An 18G

Tuohy needle was advanced in the L3-L4 interspace in one

trajectory and without difficulty, and the dura mater was

purposely punctured. Cerebral spinal fluid flowed freely

and a B-Braun Perifix� epidural catheter (20G) was

threaded 4 cm into the intrathecal space without difficulty.

Two intermittent boluses of 0.25% bupivacaine (2.5 and

1.25 mg) totalling 3.75 mg and fentanyl 20 lg were given,

followed by a continuous infusion of 0.06% bupivacaine

with fentanyl 4.4 lg�mL-1 at 3 mL�hr-1. Thirty minutes

later, the patient had a T7 sensory level and reported no

pain. Two and a half hours after the intrathecal catheter

placement, the patient had a spontaneous vaginal delivery

of a healthy baby girl (3,020 g). The catheter was left in the

intrathecal space for 24 hr following delivery, and it was

removed uneventfully the following day. The patient never

developed symptoms of a post-dural puncture headache

(PDPH), and she was discharged home uneventfully on the

second day postpartum.

Discussion

Ankylosing spondylitis is a chronic progressive multisys-

temic disease. The prevalence of AS is approximately 0.5-

1% of the Caucasian population with a male to female ratio

from 4:1 to 6:1.1 The majority of patients develop symp-

toms related to AS before the third decade of life, and

many affected women remain in the reproductive age

category.2 Patients with AS present a specific set of anes-

thesia-related challenges, and the clinical manifestations of

AS make both general and regional anesthesia challenging.

First, general anesthesia is complicated by difficult airways

secondary to their abnormal cervical spine, extremely

limited neck mobility, and limited mouth opening from

temporo-mandibular joint involvement. The airways of

these patients are traditionally secured using an awake

fibreoptic technique.3 Moreover, the extra-articular mani-

festations seen in patients with ankylosing spondylitis

further complicate the administration of general anesthesia.

Pulmonary abnormalities include restrictive physiology

from limited chest wall compliance and apical cavitary

fibrotic lesions. Cardiac involvement includes aortic

regurgitation and conduction abnormalities. None of these

manifestations were observed in this patient. Other less

common manifestations involve the skin, gastrointestinal

and nervous systems, with occasional ocular involvement.2

Approaches to regional anesthesia in these patients are

quite challenging. These patients typically have severe

abnormalities of the spinal column.4 The use of single-shot

spinal anesthesia in patients with AS has been reported,5

although total spinal anesthesia has been described most

likely due to stenotic intrathecal spaces.6 Epidural catheter

placement may be technically difficult due to restricted

flexion of the lumbar spine and ossification of interspinous

ligaments,2 and it often leads to complete failure.5 Epidural

catheter placement may also be associated with a higher

rate of complications, including spinal hematomas.7 Based

on this literature, we chose to use a soft epidural catheter

initially, as it may reduce the risk of epidural vein punc-

ture.8 An interesting fact of this case report was the lack of

rostral spread of local anesthesia, even though two suc-

cessful epidural catheters were placed with ease at the L3-

L4 interspace. Failure of the epidural technique was not

due to the inability to thread a catheter into the epidural

space, which is the usual cause of failed epidural tech-

niques in patients with AS.9 In 2002, Hogan10 hypothesized

that the posterior longitudinal ligament is a vital structure

that may prevent flow of local anesthetic solution in the

epidural space and act as a physical barrier to fluid distri-

bution. Hogan describes the non-uniform nature of flow

through anatomical paths between compressed structures.

Although Hogan’s work was performed in cadavers, the

explanation is consistent with our case. We suggest that

severe and advanced calcification of this patient’s posterior

longitudinal ligament was associated with a maldistribution

of solution in her epidural space, preventing any rostral

spread of local anesthesia. Perhaps this phenomenon may

be the cause of other reported epidural failures observed in

patients with AS.

The parturient with AS presents particular anesthetic

considerations. Although most pregnancies go to term ges-

tation with vaginal deliveries, pelvic bony involvement in

severe cases may hinder the progress of labour, causing

dysfunctional labour and increased risk of Cesarean deliv-

ery.11 We strongly recommend an initial trial of labour for

parturients with AS, as operative delivery may be techni-

cally difficult for both obstetrical and anesthesia-related

considerations and may contribute to postoperative cardio-

pulmonary complications. Nevertheless, an operating room

should be prepared for a difficult airway scenario. As with

this patient, epidural catheter placement should be viewed as

the ideal choice for labour analgesia, but as we observed, it

may be quite unreliable for labour analgesia in patients with

AS. Hence, we elected to place an intrathecal catheter for
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continuous spinal analgesia, as a second choice, with the

knowledge that a reliable efficient and safe means to provide

adequate regional anesthesia had been established a priori if

the patient had to proceed to Cesarean delivery.

The use of continuous spinal anesthesia via the place-

ment of an intrathecal catheter is not a new concept. A

recent review of its use in obstetrical anesthesia12 reflects

the long history of using this technique and how it had

become obsolete after the report of severe neurologic

sequelae.13 Although it was postulated that these compli-

cations were caused by the use of high-concentration local

anesthetics through small-calibre microcatheters, the

reluctance to place larger catheters intrathecally still exists

secondary to the high incidence of PDPH.14 Nevertheless,

Palmer12 suggests specific clinical circumstances in which

the use of intrathecal catheters is warranted, including

challenging epidural catheter placement and a difficult

airway. There are several drawbacks to the use of contin-

uous spinal analgesia in obstetric anesthesia practice. First,

there is evidence that intrathecal opioids cause fetal bra-

dycardia when given for labour analgesia.15 This is thought

to be related to uterine hyperactivity caused by a sudden

maternal catecholamine drop from fast-onset analgesia.

Although fetal bradycardia is observed in 10-15% of cases,

there is no evidence suggesting an augmented risk of

operative delivery or fetal harm. Second, these patients are

at increased risk of developing a PDPH. Although keeping

intrathecal catheters in situ for 24 hr was thought to reduce

the incidence of PDPH 16, a recent prospectively controlled

trial14 showed no difference in either the incidence of

headache or use of blood patch if intrathecal catheters were

maintained for 24 hr.

In conclusion, we describe a case of a parturient with

advanced AS and an extremely difficult airway in whom an

intrathecal catheter was successfully used for labour anal-

gesia following two unsuccessful attempts to provide

effective labour analgesia from properly sited epidural

catheters. We offer a novel explanation regarding the high

incidence of epidural failures in patients with AS. More-

over, this report adds to a growing body of literature

supporting the safety and efficacy of intrathecal catheters

for labour analgesia in specific clinical situations.
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