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Saddle Block Using 10–20% Tetracaine for Patients with Perineal
Pain Due to Recurrent Rectal Cancer

Hiroshi Igarashi, M.D.,* Shigehito Sato, M.D., Ph.D.,† Yoshito Shiraishi, M.D., Ph.D.‡

SINCE the introduction of oral opioids for clinical use,
the management of cancer pain has become easier. How-
ever, we sometimes encounter patients in whom it is
difficult to manage pain using only opioids and other
analgesics. In such cases, neurolytic agents have been
used in celiac plexus blocks for abdominal pain and in
subarachnoid blocks for pain in the trunk or in the
extremities.1

Saddle block with phenol in glycerin is extremely
effective for perineal cancer pain, but most clinicians
hesitate to employ it because of the incidence of irre-
versible, undesirable side effects and difficulty in con-
trolling its use.

High concentrations of tetracaine have been re-
ported to control the pain related to severe posther-
petic neuralgia.2 Although high concentrations of tet-
racaine are cytotoxic, side effects induced by this
preparation may be less persistent than those induced
by phenol. In the present study, we investigated the
effectiveness and the side effects of saddle block using
10 –20 % tetracaine for perineal pain due to recurrent
rectal cancer.

Case Reports

In the present study, saddle blocks were performed in eight patients:
six men and two women between the ages of 54 and 81 yr. All
reported perineal pain due to the local recurrence of rectal cancer after
surgery (Miles operation). Although they were medicated with oral
morphine sulphate and with additional drugs such as nonsteroidal
antiinflammatory drugs, all rated their pain as more than 70 mm on a
100-mm visual analog scale. Following the administration of a routine
caudal anesthetic to confirm that the pain could be relieved to some
extent by blocking only the sacral nerve area, saddle blocks with
10–20% tetracaine were performed. Informed consent was obtained
from all patients after giving each a detailed explanation of the proce-

dure, including a warning about the possible risks of persistent nerve
injury, which might result in urinary incontinence.

Unless catheters were already in place (following the original sur-
gery), a bladder catheter was inserted before the block. Saddle block
was performed with the patient in a modified sitting position. A lateral
position support was fixed to the operating table, and the patients
were instructed to sit sideways on the operating table, with their backs
against a support. The block was performed while the support was
tilted back 10°. A subarachnoid puncture was made with a 25-gauge
Quincke needle (70 mm; TOP, Tokyo, Japan) between L5 and S1. After
confirming the reflux of cerebrospinal fluid, 0.3–0.65 ml of a 10 or 20%
solution of tetracaine (40–130 mg) in 20% glucose (60–130 mg) was
slowly injected (over 90–120 s).§ The patients were kept in a sitting
position for 4 h after injection and then at rest in bed until the next
morning.

Effectiveness was evaluated 24 h and 7 days after the block using a
10-point scale, on which 10 was defined as the pain before the initial
block, and 0 was defined as the complete disappearance of pain. The
block was repeated if pain relief was inadequate or if the pain recurred.
Follow-up investigation was conducted to assess long-term effective-
ness. Patients in whom a urinary catheter was placed just before the
block was performed were given instructions on how to avoid urinary
retention, and the catheter was withdrawn if possible.

The results of saddle block and each patient’s clinical course are
shown in table 1. Neurologic status and occurrence of dysuria are
shown in table 2. In all patients, dermatomal sensory block in the sacral
area was achieved.

In patient 1, anesthesia was obtained between areas S2 and S5 after
the first injection (using 0.4 ml tetracaine, 10%). The patient did not
report any pain before his death 3 months later, even though the tumor
grew so large that it was exposed in the perineal area.

In patient 2, anesthesia was obtained below S3 after the first block, but
a second block was performed 1 month later due to continued pain.
Following the second block, the patient’s pain score decreased to 2 on the
10-point scale (anesthesia at S2 and S3). The degree of pain remained
virtually unchanged until his death 6 months later, although lower abdom-
inal pain had to be treated with morphine and some additional drugs.

Adequate pain relief could not be achieved after the first block in
patient 3. The second block, performed 1 week later, resulted in
almost complete relief of perineal pain. No analgesics were required
for 9 months after the second procedure. Although the patient then
reported lower abdominal pain, perineal pain remained slight until the
patient died 1 yr later.

In patient 4, effective pain relief was maintained for 6 months after
the first block. A second block, performed 7 months after the first,
resulted in anesthesia at S2 and below. However, the pain did not
subside completely. The patient reported pain at the bottom of the
perineal region.

Patients 5 and 6, who received only a single block, reported no
perineal pain before they died.

Patient 7 reported no perineal pain after the first block until his
death 4 months later. In this patient, an epidural catheter was also
placed to control pain caused by the tumor’s invasion of the sciatic
nerve. Although perineal pain gradually recurred 4 months after the
first block in patient 8, it remained within a tolerable range. This
patient died 5 months after the first block.

In three patients (2–4), a bladder catheter was placed immediately
prior to each block (permanent catheters were already in place in the
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remaining patients). Two of the catheters were removed within 1
week after the block. Micturition ceased in patients 3 and 4 (both
women) after the block. Although a slight leakage occurred after
withdrawal of the catheter, the amount of residual urine was decreased
to zero by periodically compressing the lower abdomen to induce
urination. Patient 2 began urinary training 3 days after the block. The
catheter was withdrawn once but was reinserted later at the patient’s
request when a slight leakage occurred.

Other adverse reactions included transient extensive block after the
second procedure in patient 3. In this patient, who remained in a
sitting position for 1 h after the block, anesthesia was present at S2 and
below (hypesthesia at S1 and below) when the patient returned to the
ward. No dyskinesia was seen in the lower limbs at this time, but
during the next 2 h, the lower limbs gradually became paralyzed, with
anesthesia spreading up to T10. The patient was again placed in the
sitting position. A 30° Fowler position was maintained until the next
morning, when anesthesia was observed at S2 and below and hypes-
thesia was observed at S1 and below (17 h after the block). The lower
limbs no longer showed dyskinesia.

In patient 4, hypesthesia (moderate sensory deficit) was noted at S1
and below on the right side after the second block. A burn occurred in
the calcaneal region due to a hot water bottle, which the patient used
to keep her feet warm. No other patients had permanent sensory
deficit in the lower extremities.

As the patients did not experience motor block of the lower extrem-
ities due to the saddle block, they ambulated without difficulties, with
the exception of two patients (5 and 6) who already had some motor
dysfunction of the lower extremities owing to cancer invasion. No
patients reported symptoms of bowel dysfunction after the block.

Discussion

In this report, we describe the effectiveness of a saddle
block using 10–20% hyperbaric tetracaine in managing
perineal pain due to rectal cancer. When we began this
series, 10% tetracaine was thought to be effective. How-
ever, in patients 2 and 3, the initial block with 10%
tetracaine was not satisfactory, and, hence, a second
procedure was performed using 20% tetracaine. In pa-
tient 4, complete analgesia was achieved using 0.4 ml
tetracaine, 20%—the mixture then used for the remain-
ing patients (although we used only 0.3 ml of the drug in
one small, elderly patient [patient 5]).

Other investigators have reported on the clinical ap-
plication of high-concentration tetracaine. Takeda et al.2

reported long-lasting pain relief after subarachnoid
blocks using 5–10% tetracaine in patients with posther-
petic neuralgia. Gotoh et al.3 performed supraorbital
nerve blocks and infraorbital nerve blocks using 4%
tetracaine (diluted with 0.5% bupivacaine) for trigeminal
neuralgia and obtained long-lasting analgesia. What is not
clear is whether such long-lasting analgesia is due to
chemical nerve block or to neurotoxicity. It has been
known for some time that local anesthetics can cause
nerve injury in animals.4 Adams et al.5 reported that the
spinal nerve root of rabbits treated with 2% tetracaine

Table 2. Neurologic Status and Dysuria

Patient No.

Neurologic Status of the Lower Extremities

Dysuria
Before/After

Sensory Deficit
Before/After

Motor Disturbance
Before/After

1 (�)/(�) (�)/(�) (�)/(�)
2 1st block: (�)/(�)

2nd block: (�)/(�)
1st block: (�)/(�)
2nd block: (�)/(�)

(�)/(�: mild)

3 1st block: (�)/(�)
2nd block: (�)/transient

1st block: (�)/(�)
2nd block: (�)/transient

(�)/(�: mild)

4 1st block: (�)/(�)
2nd block: (�)/rt.S1 (moderate)

1st block: (�)/(�)
2nd block: (�)/(�)

(�)/(�: mild)

5 (�)/(�) (�)/(�) Cancer invasion (�)/(�)
6 (�)/(�) (�)/(�) Cancer invasion (�)/(�)
7 (�)/(�) (�)/(�) (�)/(�)
8 (�)/(�) (�)/(�) (�)/(�)

Table 1. Results of Saddle Block and Clinical Course for Each Patient

Patient No. Age, yr Sex Concentration of Tetracaine, % Volume of Tetracaine, ml
Pain Score

24 h/1 wk after block Effective Duration

1 62 M 10 0.4 0/0 3 mo (until death)
2 58 M 1st block: 10

2nd block: 20
1st block: 0.4

2nd block: 0.65
5/7

732/2
6 mo (until death)

3 54 F 1st block: 10
2nd block: 20

1st block: 0.4
2nd block: 0.65

2/5
530/0

9 mo

4 58 F 1st block: 20
2nd block: 20

1st block: 0.4
2nd block: 0.4

0/0
734/4

6 mo
Poorly effective

Patient died 9 mo after the first block
5 81 M 20 0.3 0/0 1 wk (until death)
6 66 M 20 0.4 0/0 2 wk (until death)
7 60 M 20 0.4 0/0 4 mo (until death)
8 56 M 20 0.4 0/0 5 mo (until death)
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showed a superficial band of swollen and granular de-
generating axons. Myers et al.6 reported that rat sciatic
nerve treated with 1% tetracaine showed significant en-
doneural edema, Schwann cell injury, and axonal dystro-
phy. Mateu et al.7 reported on the effects of 0.15%
tetracaine in isolated sciatic and optic nerves of the rat.
They demonstrated disruption of the myelin sheath. Tak-
enami et al.8 reported that after intrathecal administra-
tion of 10 or 20% tetracaine in rats, lesions that were
characterized by axonal degeneration appeared in the
posterior white matter and the posterior roots.

Based on these reports, it is likely that high concentra-
tions of tetracaine can damage myelin sheaths, Schwann
cells, and axons in patients, and that some component of
the long-lasting analgesia we observed may be due to a
neurolytic effect. However, this was not associated with
clinical symptoms such as neuritis, numbness, and motor
disturbance. In addition, the recurrence of pain in some
patients 3–6 months after blockade suggests that some
of the block may be reversible. This may be one advan-
tage of tetracaine compared with a permanent neuro-
lytic agent such as phenol.

The level of blockade increased unexpectedly in pa-
tient 3, even though the patient had been kept in a
sitting position for more than 60 min after the block was
performed. The dosage (0.65 ml tetracaine, 20%) was
larger than that used in other patients (0.4 ml), and it
may have been too large for the patient (weight, 44 kg;
height, 154 cm). Perhaps the patient also should have
been kept in a sitting position for a longer period of time,
as is done with phenol in glycerin injection. Ultimately,
however, the block was limited to below the S2 region,
and long-lasting pain relief was achieved even in this
patient.

Tetracaine is the only commercially available crystal-

line local anesthetic agent. This permits the clinician to
make solutions of essentially any desired concentration
and specific gravity and to do so at the bedside. Con-
versely, phenol in glycerin is not commercially available,
and it must be made in the pharmacy of each hospital.1

In addition, phenol in glycerin has a high viscosity,
making it very difficult to inject through smaller needles.
This is not a problem with tetracaine solutions.

In conclusion, saddle block using 0.4 ml tetracaine,
20%, in adults is effective and safe in the management of
perineal cancer pain. Although the analgesic effect lasted
for more than 6 months in our study, it may be revers-
ible, unlike the analgesic effect of phenol. In addition,
tetracaine is easier to use than phenol in glycerin. The
degree of dysuria observed after the block was accept-
able, and discomfort due to the placement of urinary
catheters disappeared, even for the patients in whom
urinary catheters were already in place.
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Combined Infraclavicular Plexus Block with Suprascapular Nerve
Block for Humeral Head Surgery in a Patient with Respiratory

Failure: An Alternative Approach
Julia Martínez, M.D.,* Xavier Sala-Blanch, M.D.,* Isabel Ramos, M.D.,† Carmen Gomar, M.D.‡

ALTHOUGH shoulder surgery is usually performed dur-
ing general anesthesia, the use of interscalene block
alone or in combination with other anesthetic proce-
dures is increasing. Interscalene block is associated with
diaphragmatic paralysis, which may cause severe impair-
ment of respiratory function. For this reason, most au-
thors dissuade its use in patients with respiratory fail-
ure.1,2 We report a case of a patient presenting with an
acute asthma exacerbation who underwent emergent
surgery for traumatic humeral head fracture. Anesthesia
was provided by a combination of an infraclavicular
brachial plexus block and a suprascapular nerve block.

Case Report

A 43-yr-old man with chronic bronchial asthma suffering from fre-
quent episodes of acute bronchospasm was admitted in the emergency
department of our hospital with a traumatic fracture of the left humeral
head. The patient brought the results of his lung function test per-
formed during stable periods of the disease, which showed a pattern of
severe airway obstruction, a forced vital capacity of 2.93 l (65% of
predicted), a forced expiratory volume in 1 s of 1.13 l (32% of predict-
ed), and a lung residual volume of 4.29 l (222% of predicted). The
patient was in long-term therapy with inhaled long-term �2 agonists,
inhaled steroids, and oral prednisone, 15 mg per day.

Preanesthetic examination showed a patient with dyspnea at rest,
tachypnea (32 breaths/min), and wheezing. While 35% oxygen was
administered by Venturi mask, arterial blood gas analysis showed a pH
of 7.40, a PaO2 of 62 mmHg, and a PaCO2 of 36.7 mmHg. Inhaled
albuterol, 5 mg, in saline solution and 100 mg intravenous pred-
nisolone were administered, and the patient’s clinical status improved
after 60 min. Due to the high risk of axillary nerve compression,
immediate reduction and surgical stabilization of the humeral fracture
was indicated. The patient was premedicated with 2 mg intravenous
midazolam (Midazolam ROVI®; ROVI Pharmaceutical Laboratories, Ma-
drid, Spain) and 25 mg intravenous ketamine (Ketolar®; Parke-Davis,
Madrid, Spain) before anesthetic block. The suprascapular nerve block
was performed at the suprascapular notch with the patient sitting up
and leaning forward using the posterior approach, as described by
Moore.3 The suprascapular nerve was identified by using a nerve
stimulator (Stimuplex-NHS II; B. Braun, Melsungen, Germany) con-
nected to a needle (Stimuplex A 50, B. Braun, Melsungen, Germany).
When infraspinatus muscle contraction was observed at 0.5 mA cur-
rent, 10 ml mepivacaine, 1% (Scandinibsa 1%, Inibsa Laboratories,

Barcelona, Spain), was injected. Brachial plexus block was performed
using the coracoid and infraclavicular technique. The coracoid process
was identified, and the needle (Stimuplex A 50) was introduced per-
pendicular to coronal and parasagittally at a point located 2 cm medial
and caudal to it, as described by Wilson et al.4 When muscular con-
traction in the hand was observed at 0.5 mA current, 40 ml mepiva-
caine, 1%, was injected. Complete anesthetic block was obtained in the
left upper limb, and the patient was able to undergo surgery comfort-
ably and without incident. The duration of surgery was 95 min. Pe-
ripheral oxygen saturation was maintained at more than 96% during
the operation and in the immediate postoperative period. Postopera-
tive outcome was uneventful, and the patient was discharged from the
hospital 3 days after surgery.

Discussion

A general anesthetic was not considered in this patient
because of the presence of severe bronchospasm with
acute respiratory insufficiency. Because of the risk of
ipsilateral diaphragmatic paralysis associated with inter-
scalene block,1,2 this technique was also contraindi-
cated. Likewise, the incidence of phrenic nerve block
and diaphragmatic paralysis is approximately 67–80%
after supraclavicular techniques for brachial plexus
block,5,6 which are also associated with the risk of pneu-
mothorax. Infraclavicular approaches to brachial plexus
block have similar anesthetic efficacy as supraclavicular
techniques,6 are more effective than the axillary ap-
proach, and minimize the complications associated with
supraclavicular approaches.7,8 The infraclavicular bra-
chial plexus technique produces an anesthetic effect
over the brachial plexus and the infraclavicular collateral
nerves—the subscapular nerve (C5–C6), axillary nerve
(C5–C6), and lateral pectoral nerve (C5–C6),9 which
provide sensation to the anterior joint of the shoulder.
However, the suprascapular nerve, a collateral branch of
the upper trunk of the brachial plexus providing sensa-
tion to the posterior shoulder joint capsule, is not
blocked by infraclavicular techniques. For this reason, in
the present case we decided to combine vertical infra-
clavicular access with selective suprascapular nerve
block, as described by Moore,3 to achieve complete
shoulder blockade. We obtained a good anesthetic block
without any side effects on pulmonary function. Clinical
effects of different blocks are shown in figure 1.

Nevertheless, both of the techniques used in this pa-
tient produce discomfort during performance, and light
sedation is recommended. A combination of low doses
of ketamine and midazolam was chosen because of its
bronchodilator effects and relative absence of respira-
tory depressant effects.
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Conclusions

The combination of infraclavicular plexus block with
suprascapular nerve block has not been described for
shoulder surgery, and, after our experience in the case
presented, we think that it could be an alternative in
patients with severe pulmonary disease requiring re-
gional anesthesia for shoulder surgery.

References

1. Urmey WF, Talts KH, Sharrock NE: One hundred percent incidence
of hemidiaphragmatic paresis associated with interscalene brachial plexus
anesthesia as diagnosed by ultrasonography. Anesth Analg 1991; 72:
498 –503

2. Sala-Blanch X, Lázaro JR, Correa J, Gómez-Fernández M: Phrenic nerve

block caused by interscalene brachial plexus block: Effects of digital pressure and
a low volume of local anesthetic. Reg Anesth Pain Med 1999; 24:231–5

3. Moore DC: Block of the suprascapular nerve, Regional nerve block, 4th
edition. Springfield, IL, Charles C. Thomas, 1979, pp 300–3

4. Wilson JL, Brown DL, Wong GY, Ehman RL, Cahill DR: Infraclavicular
brachial plexus block: Parasagittal anatomy important to the coracoid technique.
Anesth Analg 1998; 87:870–3

5. Knoblanche GE: The incidence and aetiology of phrenic nerve blockade
associated with supraclavicular brachial plexus block. Anaesth Intensive Care
1979; 7:346–9

6. Neal JM, Moore JM, Kopacz DJ, Liu SS, Kramer DJ, Plorde JJ: Quantitative
analysis of respiratory, motor and sensory function after supraclavicular block.
Anesth Analg 1998; 86:1239–4

7. Salazar CH, Espinosa W: Infraclavicular brachial plexus block: Variation in
approach and results in 360 cases. Reg Anesth Pain Med 1999; 24:411–6

8. Rodríguez J, Barcena M, Rodríguez V, Aneiros F, Álvarez J: Infraclavicular
brachial plexus block effects on respiratory function and extent of the block. Reg
Anesth Pain Med 1998; 23:564–8

9. Aszmann OC, Dellon AL, Birely BT, McFarland EG: Innervation of the
human shoulder joint and its implications for surgery. Clin Orthop 1996; 330:
202–7

Fig. 1. Anterior and posterior views of the
upper extremity showing the cutaneous (A)
and bone sensitivity (B and C) and the clin-
ical effects of different shoulder blocks. (A)
Metameric innervation of the upper extrem-
ity showing the clinical effects of inter-
scalene brachial plexus block. (B) Nervous
innervation of the upper extremity showing
the clinical effects of infraclavicular vertical
brachial plexus block with (C) and without
(B) suprascapular nerve block. 1 � median
nerve; 2 � ulnar nerve; 3 � radial nerve;
4 � musculocutaneous nerve; 5 � axillary
nerve; 6 � medial cutaneous nerve of the
forearm; 7 � medial cutaneous nerve of
the arm; 8 � intercostobrachial nerve; 9 �
supraclavicular nerves; 10 � subscapular
nerve; 11 � subclavian nerve; 12 � supras-
capular nerve.
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Lhermitte Sign Associated with Postdural Puncture Headache in a
Parturient

Jon B. Obray, M.D.,* Timothy R. Long, M.D.,† Michael J. Brown, M.D.,† C. Thomas Wass, M.D.‡

POSTDURAL puncture headache (PDPH) is a potential
complication of neuraxial anesthesia. A variety of asso-
ciated symptoms have been reported.1 We present a
unique case of PDPH associated with Lhermitte sign in a
parturient.

Case Report

A healthy, 19-yr-old parturient (gravida 1 para 0) had an uneventful
spontaneous vaginal delivery with epidural analgesia at another hospi-
tal. Approximately 2 h after delivery, she developed a severe postural
headache, for which head computed tomography scan and lumbar
puncture were performed. The results of both studies were negative,
thereby supporting the diagnosis of PDPH. Accordingly, an epidural
blood patch was performed the following day, which resulted in
prompt resolution of her headache. However, her headache recurred
and worsened over the next 48 h. In addition to recrudescence of her
headache, the patient experienced severe, sharp pain associated with
tingling that originated in her neck and radiated to her arms and chest.
Both the pain and tingling worsened with neck flexion. Concerned
about the possibility of an impending or evolving neurologic catastro-
phe, she was emergently transferred to our institution for further
neurologic evaluation and treatment.

Neurologic and neurosurgical consultations corroborated the afore-
mentioned neurologic physical examination findings reported by the
referring physician. Magnetic resonance (MR) imaging and MR angiog-
raphy of the head and spine demonstrated a substantial fluid collection
extending from C4 to L4. The fluid was located in both the subdural
and epidural spaces, depending on the level (figs. 1 and 2). Interest-
ingly, the fluid collection resulted in anterior displacement of the
spinal cord against the lower cervical and thoracic vertebral bodies
(figs. 1 and 2). Based on the constellation of the patient’s history,
physical examination findings, and diagnostic study results, the final
diagnosis was low cerebrospinal fluid pressure headache associated
with Lhermitte sign.

The patient was treated with bedrest, intravenous fluids, caffeine,
and morphine patient-controlled analgesia. Her symptoms resolved
within 7 days without adverse sequelae. Repeat MR imaging performed
5 days after the initial scan demonstrated resolution of the epidural and
subdural fluid collection (fig. 3).

Discussion

Lhermitte sign, a sensory phenomenon that occurs
during flexion of the neck, was first described by Marie and Chatelin in 1917 and later by Lhermitte in 1924.1

PDPH with associated neurologic symptoms is a well-
documented potential complication of neuraxial anes-
thesia.2 However, we were unable to find any previously
reported cases of PDPH with concurrent Lhermitte sign.
Kelly et al.3 reported a case of a 27-yr-old man who
developed postural, sharp, shooting pain radiating
down both arms following diagnostic lumbar puncture that
completely resolved with an epidural blood patch. Simi-
larly, Page4 reported a case in which a patient developed
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Fig. 1. Magnetic resonance image without contrast demonstrat-
ing posterior epidural and subdural fluid collections in the
cervical and upper thoracic vertebral column (small arrows).
Arrowhead depicts arachnoid mater. Note loss (i.e., transloca-
tion) of cerebrospinal fluid anterior to the spinal cord (large
arrows). The posterior fluid collection resulted in anterior spi-
nal cord displacement against the posterior aspects of the lower
cervical (beginning at C4) and thoracic vertebral bodies (large
arrows).
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headache associated with unilateral upper extremity
paresthesia in the C8 distribution. The patient expe-
rienced immediate relief from the headache following
an epidural blood patch; however, the paresthesia
persisted for 2 days. In both of these cases, it is
unclear whether the sensory symptoms were exacer-
bated during neck flexion, and, thus, neither can be
described as Lhermitte sign.

Lhermitte sign is a sensory phenomenon that occurs
during flexion of the neck.5–7 Clinically, it is charac-
terized as an electric shock–like or tingling sensation
that originates in the neck or upper thorax and radi-
ates down the spine into the extremities.5–7 Although
this sign is not pathognomonic for a particular disease,
it has been reported to occur in patients diagnosed
with multiple sclerosis, cervical spondylotic myelop-
athy, neck trauma, spinal cord tumor, Chiari malfor-
mation, pseudotumor cerebri, systemic lupus ery-
thematosus, herpes zoster, and vitamin B12
deficiency.5–7 It also has been observed following cer-
vical radiation or cisplatin chemotherapy.5,6 However,
Lhermitte sign has not been previously described fol-
lowing dural puncture.

Although the etiology of Lhermitte sign has yet to be
fully elucidated, its pathogenesis is thought to be related
to injury (e.g., compression, distortion, inflammation,

radiation, or metabolic or toxic aberrations) of the cer-
vical dorsal columns.5–7 After injury, the damaged dorsal
column axons or cell bodies have increased mechano-
sensitivity, producing ectopic action potential impulses
that occur with greatest frequency during cervical flex-
ion (i.e., a maneuver that can alter spinal cord length by
1 to 2 cm).5,6

We suspect that accidental dural puncture during labor
epidural placement (compounded by intentional dural
puncture during diagnostic work-up and epidural blood
patch) was responsible for our patient’s signs and symp-
toms. That is, the dural rent allowed a sufficient volume
of cerebrospinal fluid to escape into the subdural and
epidural spaces, resulting in anterior displacement of the
spinal cord and compression of the dorsal columns (figs.
1 and 2). In support of our hypothesis, resolution of the
patient’s clinical findings coincided with resorption of
the fluid collections (as demonstrated on repeat MR
image; fig. 3).

Fig. 2. Transverse magnetic resonance image without contrast
of the neuraxis at the T5 level depicting the epidural space
(large arrow), dura mater (small arrow), and arachnoid mater
(medium arrow). The subdural fluid collection resulted in an-
terior spinal cord displacement against the posterior aspect of
the vertebral body.

Fig. 3. Repeat magnetic resonance (MR) image without contrast
demonstrating resolution of the epidural and subdural fluid
collections. Other than minimal degenerative changes within
the cervical spine, the results of the entire spine MR image are
negative. Of note, cerebrospinal fluid is now present between
the anterior aspect of the spinal cord and the posterior aspect of
the vertebral bodies (arrows).

787CASE REPORTS

Anesthesiology, V 98, No 3, Mar 2003

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/98/3/781/336772/7i0303000781.pdf by guest on 20 M
arch 2024



Conclusions

Neurologic complications associated with PDPH occur
and may require neurologic consultation to elucidate the
etiology, to facilitate treatment, and to anticipate the
patient’s prognosis. Our patient’s neurologic findings
invoked trepidation of a catastrophic neurologic event.
However, with conservative management, she recov-
ered completely without adverse sequelae.

The authors thank Charlotte H. Rydberg, M.D. (Assistant Professor, Depart-
ment of Radiology, Mayo Clinic and Mayo Foundation, Rochester, Minnesota),
and her colleagues for providing their neuroradiologic expertise to interpret the
MR images provided in this case report.
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Thoracic Epidural Infusion Complicated by Epidural
Compartment Syndrome

David M. Sibell, M.D., D.A.B.A., S.C.P.M.,* Michael Murphy, M.D.,† John Mayberry, M.D.‡

CHEST wall trauma and rib fractures are associated with
significant morbidity and mortality in elderly patients.
The pulmonary complications associated with these in-
juries account for a mortality rate among elderly injury
victims that is twice that of younger patients with similar
injuries.1,2 Because thoracic epidural analgesia is associ-
ated with improved pain control3 and pulmonary out-
comes4 in patients with chest injuries, the elderly chest
trauma patient may benefit significantly from thoracic
epidural analgesia.

The benefit of thoracic epidural analgesia must be bal-
anced with the potential for adverse effects. Fortunately,
serious neurologic adverse effects resulting from this tech-
nique are rare. In patients undergoing abdominal or ab-
dominal–thoracic surgery, the predicted maximum risk for
permanent neurologic complication is 0.07%.5 In this re-
port, however, we present a case of a complication of
compressive myelopathy due to elevated pressure within
the epidural space (epidural compartment syndrome).

Case Report

A 94-yr-old woman incurred severe blunt injuries as a restrained
driver in a motor vehicle accident. When she was transferred to our
institution, she was spontaneously ventilating and had been placed in
full spinal precautions. In the emergency department, the trauma team

placed bilateral chest tubes for hemothoraces secondary to multiple,
bilateral rib fractures. Despite this, the patient remained hemodynam-
ically stable.

Further examination showed both upper and lower extremity frac-
tures, but results of an examination of the abdomen and spine were
normal. The patient’s Glasgow Coma Scale score was 15. In the emer-
gency department, she was noted to be able to move all four extrem-
ities. Due to impending respiratory insufficiency, the patient was
intubated and mechanically ventilated in the emergency department.
She was transferred, in critical condition, to the intensive care unit.

On hospital day 2, the Acute Pain Service was consulted and asked
to consider placing an epidural catheter to facilitate ventilator wean-
ing. On examination, the patient was able to communicate nonverbally
and to move her lower extremities on command. A review of physical
examination, laboratory (including coagulation), and radiographic find-
ings failed to produce any contraindications to thoracic epidural cath-
eter placement. Informed proxy consent was obtained from the pa-
tient’s adult child, and a thoracic epidural catheter was placed.

At the time of catheter placement, the patient was alert and respon-
sive to verbal commands. She reported having difficulty taking deep
breaths or coughing, secondary to pain. The T5–T6 vertebral in-
terspace was accessed via a right paramedian approach, using the
standard loss-of-resistance technique with a 17-gauge Tuohy needle. An
epidural catheter (Arrow FlexTip® Catheter; Arrow International,
Reading, PA) was advanced easily to a depth of approximately 5 cm.
Subsequently, aspiration of the catheter yielded a negative result, and
a test dose of 1.5% lidocaine with epinephrine, 1:100,000, was nonre-
active. The catheter was then loaded with a bolus dose of 2% lidocaine
and fentanyl, resulting in a reduction of reported pain. The patient
verified a sensory block to cold temperature (although the exact
thoracic dermatomes were indeterminate). She was able to move her
toes and flex her left leg; her right leg was splinted. She had a moderate
decrease in systolic blood pressure, which responded to ephedrine. An
infusion of 0.1% bupivacaine with 10 �g/ml hydromorphone was
started at 8 ml/h. Later in the evening, the infusion rate was increased
to 10 ml/h to improve pain control. The patient was noted to be able
to wiggle her toes on request at that time.

On postprocedure day 2, the patient continued to be weaned from
mechanical ventilation while receiving light sedation. The epidural
solution continued at an infusion rate of 9 ml/h. Routine examination
by the Acute Pain Service was deferred because the patient was
sleeping; however, the nursing and trauma teams reported that, when

* Assistant Professor, † Senior Resident, Department of Anesthesiology. ‡ As-
sistant Professor, Department of Surgery.

Received from the Department of Anesthesiology, Oregon Health & Science
University, Portland, Oregon. Submitted for publication May 13, 2002. Accepted
for publication November 14, 2002. Support was provided solely from institu-
tional and/or departmental sources.

Address reprint requests to Dr. Sibell: Department of Anesthesiology, Oregon
Health & Science University, Pain Management Center, 3181 Southwest Sam
Jackson Park Road, UHS-2, Portland, Oregon 97201. Address electronic mail to:
sibelld@ohsu.edu. Individual article reprints may be purchased through the
Journal Web site, www.anesthesiology.org.

788 CASE REPORTS

Anesthesiology, V 98, No 3, Mar 2003

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/98/3/781/336772/7i0303000781.pdf by guest on 20 M
arch 2024



aroused, the patient was oriented and comfortable. At 10:00 PM, the
patient’s nurse noted that the patient was unable to move her toes on
command, and that the epidural infusion was decreased at that time.
However, for unknown reasons, the physicians were not notified. The
following morning, the nurses noted that the patient was unable to
move her legs. They discontinued the infusion, and the Acute Pain
Service was notified.

The Acute Pain Service physicians examined the patient and found
that she demonstrated flaccid paralysis in the lower extremities and
loss of rectal tone. The epidural catheter was aspirated without result
and was removed intact. An emergency magnetic resonance image
(MRI) of the spine was obtained. Neurosurgical consultation was
obtained.

The radiologist interpreted the MRI as demonstrating “extensive
posterior epidural complex fluid collection probably representing a
mixture of fluid and blood products extending from C6 to T7. The
epidural collection significantly displaced the cord anteriorly.” (fig. 1).
The patient was taken emergently to the operating room to evacuate
the fluid via laminectomy at the T2–T3 level. Puncture of the ligamen-
tum flavum resulted in a substantial volume of clear fluid squirting out
of the epidural space. The fluid was described as clear, with the
appearance of saline or aqueous medication, but a specimen was not
obtained. The surgeon reported that the fluid was under pressure at
the time of evacuation. There was no evidence of a hematoma or
abscess. A tracheostomy was performed following the procedure.

Over the next several days, the patient regained increasing sensation
in both feet but continued to lack motor function in the lower extrem-
ities. She was eventually weaned from the ventilator to a tracheostomy
mask. At the time of discharge to a skilled nursing facility, 6 weeks
later, the patient had regained only the ability to wiggle her toes. At
follow-up 1 yr later, her motor function had improved, but she had not
regained full strength in her lower extremities. She remains unable to
ambulate.

Discussion

The spinal epidural space extends from the base of the
skull to the sacrococcygeal membrane. It has compli-
cated direct communications with the paravertebral

space and indirect communications with the cerebrospi-
nal fluid. When viewed in the anteroposterior radio-
graphic orientation, the epidural space appears to have a
saw-toothed shape and has been demonstrated in cadaver
studies to be segmented.6 However, this segmentation is
not believed to be of major clinical significance in most
cases. In normal situations, solution infused into the
epidural space is able to egress via the neuroforaminae.

In this case, the patient’s advanced age and concomi-
tant osteoarthritic changes likely prevented the egress of
infusate through the neuroforaminae. There was no ev-
idence of the more typical space-occupying lesions re-
sponsible for compressive myelopathy, such as a hema-
toma or abscess, nor was there any radiologic evidence
of anterior spinal artery syndrome. The etiology of this
patient’s compressive myelopathy appears similar to that
of a compartment syndrome, in which the pressure
within an anatomic space exceeds the capillary pressure
required to perfuse adjacent tissue.

Because of this patient’s debilitated state, it was diffi-
cult to clearly determine her baseline neurologic status
and to document changes in that status over the course
of her care. It is probable that a more rapid diagnosis of
her compressive myelopathy could have reduced this
patient’s neurologic morbidity. After the patient failed to
improve following the reduction in the flow rate of the
epidural local anesthetic, a more thorough neurologic
evaluation revealed a progressive deterioration in neuro-
logic status. However, because her examination was
complicated, the communications required to initiate
her neurosurgical therapy were delayed by several
hours. Had there been better communication between
the nurses and physicians involved in her care and/or

Fig. 1. (A) Actual magnetic resonance im-
age (MRI) of thoracic spinal cord efface-
ment due to epidural fluid collection. (B)
Artist’s high-resolution representation of
actual MRI.
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more frequent examinations performed by physicians,
this delay might have been obviated.

Conclusions

This case demonstrates a previously undescribed clin-
ical diagnosis—epidural compartment syndrome. Be-
cause of anatomic considerations, elderly patients may
be more at risk for this disorder. Epidural compartment
syndrome should enter into the differential diagnosis of
acute neurologic deficit in a patient receiving continu-
ous epidural infusion, particularly in patients who are
unable to deliver a history. Furthermore, this case
stresses the importance of effective nurse–physician

communication, especially in light of alterations in neu-
rologic examination findings.
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