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Postdural Puncture Upper Back Pain as an Atypical Presentation
of Postdural Puncture Symptoms

Carlos L. Errando, M.D., Ph.D.,* Celsa M. Peiró, M.D., Ph.D.†

ACCIDENTAL dural puncture is the most frequent com-
plication after performing an epidural technique. Its in-
cidence ranges between 0.16–1.3% in experienced
hands. Postdural puncture headache (PDPH) develops in
16–86%1,2 of these cases, depending on the studied
population. It is generally accepted that the continuous
loss of cerebrospinal fluid (CSF) through the dural hole
produced by the needle causes a decrease in the CSF
pressure. For patients in the upright position this pres-
sure decrease would traction the meningeal structures,
nerves, and vessels, producing the painful symptoms.3,4

Typically the PDPH manifests as postural frontal, fron-
totemporal, or occipital headache, worsened by ambu-
lation, and improved by decubitus. The accompanying
symptoms are usually nausea, vomiting, and neck stiff-
ness.2,4 Atypical symptoms after accidental dural punc-
ture have been sparsely described. The current authors
present a case of severe upper back pain without head-
ache after an accidental dural puncture, which required
an epidural blood patch.

Case Report

A 39-yr-old, 92 kg, 170 cm man presented to our pain clinic with
severe lumbar pain accompanied by radicular symptoms. His medical
history revealed previous opioid addiction, chronic hepatitis B and C,
knee arthritis, dislipemia, and heavy smoking. His physical examina-
tion revealed an obese and anxious patient with acute lumbalgia (acute
lumbar pain). Magnetic resonance imaging showed vertebral disk her-
niation at the L2–L3, L3–L4, and L4–L5 levels and sacralization of L5.
Two epidural steroid injections were proposed and accepted as initial
treatment. They were performed in an ambulatory setting. The epi-
dural procedure was performed with an 18-gauge Tuohy needle, with
loss of resistance to air technique, in the L3–L4 interspace. The drugs
used were paramethasone 40 mg diluted in 4 ml bupivacaine, 0.25%.
During the first epidural injection the patient had a vasovagal syncope
that was treated with 1 mg intravenous atropine. In the second block an
accidental dural puncture at L3–4 occurred. The steroid injection was
eventually performed one space above. The patient was asked to remain
supine for 2 h. Intravenous paracetamol 2,000 mg and 1,500 ml lactated
Ringer’s solution were given. The asymptomatic patient was discharged
home with written instructions to contact the clinic in case of headache

or other symptoms. Paracetamol 500 mg plus codeine 30 mg taken orally
twice a day, and copious liquid intake was recommended.

Twenty-four hours later the patient complained of moderate upper
back pain that was attributed to anxiety and muscle spasm. Forty-eight
hours after the procedure light neck pain with stiffness developed,
along with severe incapacitating upper back pain. The pain was de-
scribed as severe, continuous, interscapular pressure without radia-
tion. The patient reported no headache. Neurologic evaluation was
normal. A PDPH syndrome was suspected because the symptoms
increased when the patient was in the upright position. After orally
taking 300 mg caffeine the patient developed great anxiety and insom-
nia, with a slight improvement in the intensity of the pain. The dorsal
pain recurred, and 72 h after the procedure an epidural blood patch
was proposed to the patient (additional caffeine was not accepted).
Under sterile conditions an epidural blood patch was performed at
L2–L3 with 20 ml blood injected through an 18-gauge Tuohy needle.
After 15 ml of blood was injected the dorsal pain disappeared, and after
20 ml the neck pain had almost completely gone. The patient was
totally asymptomatic 24 h later. The neck pain recurred throughout the
next 2 months but paracetamol 500 mg taken orally was enough to
control it. In a follow-up examination 4 months after the steroid
injection, the patient had significant improvement of the lumbar radic-
ular pain, and the upper back pain had disappeared.

Discussion

Although somewhat controversial, the initial treatment
of acute lumbalgia and radiculopathy with epidural
steroids could be effective.5

After an unintended dural puncture, PDPH should be
expected and treated as such.2 Prevention with hydra-
tion, prophylactic epidural blood patch, caffeine infu-
sions, or other therapies are preferred by some.6 The
diagnosis is fairly easy when the headache presents typ-
ically. The decision to perform an epidural patch de-
pends on the patient and the severity and duration of the
headache. The effectiveness of the blood patch is about
91–100%. Conversely, the blood patch could have unde-
sirable effects such as lumbar pain, neck pain, nerve root
irritation, infection, and fever.3,4 Moreover, despite an
uneventful epidural blood patch, PDPH could recur.

In the patient discussed herein, the atypical presenta-
tion of postdural puncture symptoms in the form of
dural puncture-related dorsal thoracic pain delayed the
correct diagnosis and treatment. The neck pain, the
clinical features of the upper back pain, the slight im-
provement with caffeine, and the severity of the pain led
us to recommend an epidural blood patch. The absence
of headache and other related symptoms (dizziness, nau-
sea, vomiting, nystagmus, tinnitus) contributed to the
delay in diagnosis and treatment.

Differential diagnosis must be carried out before mak-
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ing the diagnosis of atypical postdural puncture event.
Spinal abscess, septic or aseptic meningitis, spinal hema-
toma, arachnoiditis caused by intrathecal steroids, myo-
fascial syndrome, transient neurologic syndrome or
related symptoms, unspecific postdural puncture lum-
balgia, neural toxicity of the drugs, and anterior spinal
artery syndrome should be ruled out.5,7,8 The absence of
fever, meningeal rigidity, or other meningeal features
helped us with the diagnosis in this case. The relative
short time it took for symptoms to develop meant that
infection was unlikely. In addition, radicular symptoms
improved in this patient despite the appearance of dorsal
pain. However, additional tests such as magnetic reso-
nance imaging could be performed in cases with atypical
postdural puncture symptoms, to exclude the possibility
of developing serious complications.

Few cases of atypical postdural puncture symptoms
have been reported in the literature. Lybecker et al.4

classified the PDPH based on the intensity and charac-
teristics of the cephalalgia, and cited the interscapular
pain as “related musculoskeletal symptom,” however, no
instances of upper back pain are cited among the 75
cases of PDPH reported by the authors. Neck stiffness is
frequently reported (43%), always together with head-
ache. McGrady and Freshwater9 reported a case of pos-
terior neck pain (C2–4) without headache after spinal
anesthesia. Very recently, Schabel et al.10 reported a case of
arm pain with dysesthesia after an unintended dural punc-
ture, and explained it as irritation of the C5 and C6 nerve
roots caused by central traction. Two cases of postdural
puncture thoracic pain were reported by Dunbar,11 one
after an inadvertent lumbar puncture, another after a cer-
vical puncture, both, as in the current scenario, for thera-
peutic steroid injection. All cases reported received a lum-
bar epidural blood patch that was always curative.

The pain sensation is probably transmitted via the V
cranial nerve (n. trigeminus, pars frontalis) to the frontal

and periorbital regions; through the IX and X cranial nerves
(n. glossopharyngeal and n. vagus) to the occipital, and
through the cervical nerve roots C2 and C3 to the neck and
shoulders. Sometimes the III, IV, VI (diplopia), and VIII
(tinnitus, hypacusia) cranial nerves are involved.2,5

This case report and others suggest that the thoracic
nerve root and meningeal traction could be involved in
atypical cases of pain related to dural puncture, despite
the fact that high thoracic nerve roots would be less
anchored to the vertebral foramen,10 and theoretically
less tractioned than the upper roots. An atypical tho-
racic, dorsal, or arm pain, appearing after an accidental
or intended dural puncture, should be considered as a
possible PDPH (provided other causes are excluded),
and should be treated as such, including treatment with
an epidural blood patch.

The authors thank Carlo D. Franco, M.D. (Department of Anesthesiology, Cook
County Hospital, Chicago, IL) for critically reviewing the manuscript.
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Altered Level of Consciousness after Combined Spinal-Epidural
Labor Analgesia with Intrathecal Fentanyl and Bupivacaine

Barbara M. Scavone, M.D.

COMBINED spinal-epidural labor analgesia has become
increasingly popular because of the rapid onset of pro-
found analgesia accompanied by minimal motor block-
ade.1 The technique usually includes an intrathecal in-
jection of opioid, often fentanyl or sufentanil, either
alone or in combination with a local anesthetic. Re-
ported side effects include pruritus, hypotension, nausea
and vomiting, urinary retention, fetal bradycardia, and
respiratory depression or, more rarely, respiratory ar-
rest.2 Several authors have reported the occurrence of
high sensory blockade3,4 associated with facial tingling,
dysphagia, and dyspnea. Fragneto and Fisher5 recently
reported a case of “mental status change and aphasia”
after the intrathecal injection of 10 �g sufentanil and
2.5 mg isobaric bupivacaine. The author reports a case of
mental status changes associated with automatisms and
an inability to speak after intrathecal injection of 25 �g
fentanyl in combination with 2.5 mg bupivacaine.

Case Report

A 27-yr-old woman, gravida 3, para 2, with full-term, singleton vertex
gestation was admitted to the labor and delivery unit with painful
uterine contractions. The patient’s medical history and antenatal
course were unremarkable. She had not received neuraxial analgesia
with her previous deliveries. She denied use of alcohol or any illicit
drugs. The obstetrician’s examination revealed 4-cm cervical dilation,
80% effacement, �1 station and ruptured membranes. The patient
requested epidural labor analgesia. She had not received any
medications.

The patient was placed in the sitting position, and combined spinal-
epidural analgesia was initiated at the L3–L4 interspace via a needle
through needle technique, using a 17-gauge epidural needle and a
27-gauge Whitacre spinal needle (Becton Dickinson, Franklin Lakes,
NJ). The intrathecal injection consisted of 25 �g fentanyl (fentanyl;
Elkins-Sinn, Inc., Cherry Hill, NJ, USA; 50 �g/ml, 0.5-ml) in combina-
tion with 2.5 mg bupivacaine (Sensorcaine-MPF; Astra USA, Inc., West-
borough, MA, USA; 0.5%, 0.5-ml). A single open end-hole epidural
catheter was threaded approximately 4-cm into the epidural space and
an epidural test dose (1.5% lidocaine with epinephrine 1:200,000
[3-ml]) was administered. The test dose was considered negative on

the basis of no change in heart rate, or development of dense spinal
blockade. A continuous epidural infusion was initiated with a solution
containing 0.06% bupivacaine and fentanyl, 2 �g/ml, at 15 ml/h. The
patient’s vital signs were monitored for approximately 15 min, during
which time her blood pressure ranged from 145/85 to 105/55 mmHg.
Minimal motor weakness of the lower extremities was present.

Approximately 25 min after the patient received the intrathecal
medications, the anesthesiologist was called. Upon arrival in the labor
room, the anesthesiologist noted that the patient was not responsive to
verbal stimuli, and was generally combative, swinging her arms wildly.
Respiratory rate was 6 breaths/min and pulse oximetry revealed a
hemoglobin oxygen saturation of 94% while breathing room air. Heart
rate was 100 beats/min, blood pressure was 105/55 mmHg and the
patient was moving her upper and lower extremities well. She was
given oxygen, positive pressure ventilatory assistance via bag and
mask, and 160 �g intravenous naloxone (naloxone HCl; Abbott Labo-
ratories, N. Chicago, IL; 0.4 mg/ml) in divided doses. The epidural
infusion was discontinued.

Within 1–2 min, the patient’s respiratory rate was 20 breaths/min,
and oxygen saturation was 100%. She was no longer combative, but
she was not fully alert: She looked absently around the room, and did
not speak, or attempt to mouth words, when questioned. She exhib-
ited behaviors best described as automatisms, such as looking intently
at her intravenous tubing and picking it up. Several minutes later, she
communicated by nodding her head in response to yes/no questions,
or squeezing the examiner’s hand, but still did not speak. She had a
sensory level to cold in the distribution of the maxillary division of the
trigeminal nerve. Over the next 15 min, the patient gradually recov-
ered the ability to speak, although she was still not quite fully alert. It
was noted that the patient scratched occasionally.

Forty minutes after treatment with naloxone (65 min after the
intrathecal medications had been given), while the anesthesiologist
was still in the room, the patient suddenly began scratching her face
and upper body quite severely and over the next minute she once
again became less responsive and more combative. She was given an
additional 80 �g intravenous naloxone and she once again became
more alert, though not fully so. Again, she looked around the room,
displayed automatisms, and did not speak. After several minutes she
communicated through nonverbal methods and then gradually re-
gained the ability to speak.

Approximately 30 min after the second dose of naloxone (95 min
after the intrathecal medications had been given), the patient was
speaking fluently and complaining of labor pain. Obstetrical examina-
tion revealed complete cervical dilation and effacement and �2 sta-
tion. She was delivered of a liveborn female infant shortly thereafter.
One and 5 min APGAR (appearance, pulse, grimace, activity, and
respiration) scores were 9 and 9.

One hour after delivery, the patient was awake, fully alert, and
oriented to person, place, and time and was released from the labor
and delivery unit by the anesthesiologist. She had incomplete recall of
the events, including a vague recollection of being unable to speak.

Discussion

As combined spinal-epidural labor analgesia is used
more commonly, several uncommon adverse reactions
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have been reported, including excessive sedation and
severe respiratory depression.2 Sensory blockade that
extends to the high thoracic dermatomes, or even the
trigeminal dermatomes can occur because the opioid or
local anesthetic intrathecal solutions commonly injected
are hypobaric, and analgesia is often initiated with the
patient in the sitting position.3,4 An English language
literature search revealed no other reports of this type of
reaction occurring after intrathecal fentanyl and
bupivacaine.

The time of onset of the event makes it likely that it
was a reaction to the intrathecal medications. The seda-
tion, respiratory depression, and pruritus are consistent
with cephalad spread of fentanyl, and naloxone quickly
reversed these symptoms. The patient required a second
dose of naloxone for these symptoms after 40 min,
which is consistent with its duration of action. The
patient’s other behaviors (decreased levels of alertness
and attentiveness and automatisms accompanied by
muteness) did not respond to treatment with naloxone.
Perhaps a higher dose of naloxone would have reversed
these symptoms also. It is possible that cephalad spread
of bupivacaine played an undetermined role in this pa-
tient’s presentation.

Although the patient’s test dose was negative, it is still
possible that the epidural catheter was placed intravas-
cularly. If this were the case the patient would have
received approximately 12.5 �g fentanyl and 3.75 mg
bupivacaine over approximately 25 min. While this dose
is too small to entirely explain these symptoms, intrave-
nous fentanyl-bupivacaine could have worsened the clin-
ical situation. Opioid induced hypoventilation could also
have worsened the patient’s clinical course.

The combination of decreased alertness and attentive-
ness, automatisms, and inability to speak are reminiscent
of temporal lobe seizure activity, and it is possible that
this patient’s behaviors represented some sort of seizure,
the mechanism of which is unclear. Unfortunately, there
was no electroencephalogram documentation during or
after the event.

Fragneto and Fisher5 reported a case of combined
spinal-epidural labor analgesia with 10 �g intrathecal
sufentanil and 2.5 mg bupivacaine followed by mild
respiratory acidosis and mental status changes including

“aphasia” and “an apparent disassociated state,” symp-
toms very similar to those of our patient. They hypoth-
esized that the reaction was caused by cephalad spread
of either the opioid or the bupivacaine. They did not
attempt to treat the patient with naloxone. A similar
mechanism of action may have been present in both the
case reported by Fragneto and Fisher and the case pre-
sented here.

Although high sensory blockade is not uncommon
after intrathecal fentanyl and bupivacaine are adminis-
tered for labor analgesia, it is unlikely that sensory block-
ade of the larynx (recurrent and superior laryngeal
branches of the tenth cranial nerve) could account for
difficulty with speech. In cases where such sensory def-
icits are known to exist (for instance, during sensory
blockade in preparation for conscious intubation), pa-
tients are able to speak. Thus, normal sensation is not
necessary for speech production.

It is not likely that the lidocaine and epinephrine epi-
dural test dose was injected into the intrathecal or sub-
dural space because the patient did not exhibit appre-
ciable motor weakness and/or hypotension. In addition,
it is unlikely that the patient had isolated motor weak-
ness of the laryngeal nerves. She did not appear to
mouth words, as if attempting to speak.

In summary, the author presents a case of an altered
level of consciousness and inability to speak after intra-
thecal fentanyl and bupivacaine administered for labor
analgesia. Clinicians should be aware of this possible
complication when this analgesic technique is used.

The author thanks M-Marsel Mesulam, M.D., (Department of Neurology, North-
western University Medical School, Chicago, Illinois) for his help with preparing
this manuscript.
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Iliopsoas Abscess and Persistent Radiculopathy: A Rare
Complication of Continuous Infusion Techniques of Epidural

Anesthesia
Yohichi Aota, M.D.,* Katsuhiro Onari, M.D.,* Yuichi Suga, M.D.†

THE authors report a case of psoas and foraminal abscess
as a complication of epidural anesthesia, with secondary
foraminal encroachment of the nerve root due to scar.

Case Report

A 67-yr-old woman was admitted to our hospital for anterior knee
pain, which developed after a motorcycle accident. Two months after
the injury, the patient’s pain became persistent and unbearable. After
obtaining informed consent, an epidural catheter was inserted under
sterile conditions in the L3–L4 interspace, using a loss of resistance
technique, without difficulty. Sterile gloves and syringes were used,
and the tubing connection was swabbed with povidone-iodine. The
catheter was advanced 3 cm into the epidural space and secured with
a sterile transparent dressing. After an initial bolus dose of 0.25%
bupivacaine hydrochloride, subsequent administration was maintained
by continuous infusion. Disposable equipment and a micropore filter
were used. The patient did not receive prophylactic antibiotics. A 70%
reduction of pain was observed. The catheter site was examined daily
for any sign of inflammation or contamination and was removed after
13 days.

Two days after removal of the catheter, the knee pain recurred. A
second epidural catheter was inserted into the L2–L3 interspace with-
out difficulty, using the same technique as before. There was no
evidence of infection at the site before catheter insertion, and no pain
or paresthesia occurred. The patient’s pain partially improved; how-
ever, 2 days after the catheter insertion she reported that another low
back pain of stronger intensity had appeared, radiating to the left thigh.
Four days after the insertion she noted a sudden onset of high fever
(39.0°C) and purulent material leaking from the new insertion site. At
that time, physical examination showed tenderness of the left paraver-
tebral muscle. The catheter was removed. Her low back and left thigh
pain increased. She assumed a hip flexed position, but nuchal rigidity
was absent. Cerebrospinal fluid cultures for bacteria were negative and
her white blood count was 19.6 � 103 after removal of the second
catheter. Computed tomography of the lumbar spine was compatible
with psoas abscess (fig. 1). Bacterial cultures from the catheter tip
were positive for Staphylococcus aureus, therefore, intravenous anti-
biotics were used for 2 weeks and her temperature gradually returned
to normal in the course of 8 days, not exceeding 37.0°C.

Two months after the epidural anesthesia she was afebrile, but
refractory thigh pain remained. Magnetic resonance imaging (MRI)
showed residual swelling of the left iliopsoas muscle and narrowing of
the left L2–L3 foramen (fig. 2). An L2 nerve root block was performed
with 2 ml bupivacaine hydrochloride, 0.25%, for left L2–L3 foraminal
stenosis. The patient had 70% improvement in thigh pain, but the relief
lasted only 3 days. Infiltration of the L1 or L3 nerve root produced no
relief of leg pain. In the following 5 months, L2 nerve root block was
repeated 5 times.

Seven months after the epidural anesthesia MRI showed complete
resolution of the psoas abscess but foraminal narrowing remained (fig.
3). To decompress this foraminal stenosis, surgery under general an-
esthesia was performed. In a prone position, a posterior midline skin
incision was made and after partial facetectomy of the left L2–L3 facet
joint, the left L2–L3 foramen was explored. The left L2 dorsal root
ganglion was surrounded by a scar without bony impingement. This
scar tissue surrounding the dorsal root ganglion was completely re-
moved. The postsurgical course was excellent. The patient reported
that the thigh pain disappeared the day after the surgery.

One and a half years after the epidural anesthesia, the patient had a
follow-up examination. Although she still had the same knee pain,
which had continued to be present through the entire period of
treatment and was under treatment in a pain clinic in another hospital,
the thigh pain had never recurred.

Discussion

Pyogenic psoas abscess is often associated with epi-
dural abscess,1 which has been reported as a rare com-
plication of epidural anesthesia.2–5 Until now, however,
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Fig. 1. Lumbar spine axial computed tomography scans at L2–L3
foramen level at the onset of high fever. The left iliopsoas
muscle was swollen with an inappropriate collection of gas
(white arrow). The left L2 dorsal root ganglion was swollen and
a margin between the ganglion and epidural fat was blurred
(black arrow).
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there has been no report of psoas abscess as a compli-
cation of epidural anesthesia.

The patient in our study developed a psoas abscess
after epidural catheter infusion and subsequent radicu-
lopathy caused by the foraminal infection. Although her
symptoms suggested the possibility of an accompanying
epidural abscess, such a diagnosis could not be made
because the radiologic findings did not demonstrate ev-

ident signs of epidural involvement. The lack of epidural
infection might be possible since the catheter could have
passed out the intervertebral foramen or bacteria could
have been washed out the foramen during injection. In-
deed, in his computed tomography studies of epidural
catheter tip position, Hogan6 showed that tips were most
often found lateral to the dura, in the foramen and some-
times in the paravertebral tissue lateral to the foramen.

Fig. 2. Magnetic resonance
images (MRI) 2 months after
epidural anesthesia. (A) T2*
weighted lumbar MRI in coronal
section showed that the left iliop-
soas muscle was still swollen.
The abscess has spread through
the L2–L3 foramen (arrow). (B)
T1-weighted lumbar MRI in para-
sagittal section showed disap-
pearance of fat at the left L2–L3
foramen (arrow).

Fig. 3. Magnetic resonance images (MRI) 7
months after epidural anesthesia. (A) T2*
weighted lumbar MRI in coronal section
showed disappearance of the left iliopsoas
muscle swelling. (B) Note constant disap-
pearance of fat at the left L2–L3 foramen at
T1-weighted image in parasagittal section
(arrow).
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Fibrous foraminal stenosis is not a rare etiology of
lumbar radicular symptoms. Kunogi and Hasue7 re-
ported that out of their 28 patients with surgically con-
firmed foraminal nerve root involvement, four had no
apparent nerve root compression, but narrowing and
adhesion of the nerve root. However, to our knowledge
there has been no report of iatrogenic foraminal
stenosis.

Several similarities in symptoms of two different clini-
cal entities, i.e., L2 nerve root irritation and psoas ab-
scess, could be observed. Low back pain with possible
thigh or hip radiation is the most common symptoms for
both diseases. Hip extension provokes thigh pain in L2, L3,
and L4 nerve roots irritation, however, hip flexion position
is a classic sign of the psoas abscess.8,9 These similarities
have made authors hesitate to perform immediate surgery.
Although foraminotomy was performed 7 months after the
onset of radicular pain, the pain completely disappeared
even when surgery was performed late.

In conclusion, we present the first reported case of
foraminal and psoas abscess as a complication of epi-
dural anesthesia, which developed secondary foraminal
stenosis. The decompressive surgery was effective for

persistent radiculopathy because of secondary foraminal
stenosis.

The authors thank Professor Katsuyuki Fujii, M.D., Ph.D., (Chairman, Depart-
ment of Orthopaedic Surgery, The Jikei University, School of Medicine, Tokyo,
Japan) for his kind advice and supervision.
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Delayed Emergence and St. John’s Wort
Suzanne Crowe, F.F.A.R.C.S.I.,* Kevin McKeating, F.F.A.R.C.S.I.†

INTERACTIONS between prescribed medications and an-
esthetic drugs are often encountered during the induction
and maintenance of general and regional anesthesia. We
have become accustomed to the majority of these interac-
tions and routinely take steps to avoid their consequences.

Increasing numbers of surgical patients are taking
herbal medicines, according to a recent study in the
United States suggesting that 22% of patients are using
herbal remedies in the preoperative period.1 These may
be unlicensed preparations, purchased over the counter.

Information on active drug concentrations in such
preparations may not be available. Or the patient may
not be familiar with the dose or potential side effects of
the herbal medicine. Many clinicians have little experi-
ence with herbal medicines and their potential to inter-
act with sedative medications, and therefore fail to ask

about herbal medicines when taking the patients’ his-
tory. This is the first report of a clinically significant
interaction between a herbal medicine and drugs used in
anesthesia. It provides a detailed account of delayed
emergence from general anesthesia with coincident self-
administration of large doses of St. John’s wort.

Case Report

A 21-yr-old woman was admitted for incision, drainage, and marsu-
pialization of a Bartholin abscess. Preanesthetic examination revealed
nothing of significance. Of note, she was taking the herbal preparation
St. John’s wort for depression. At 12 yr of age she underwent a
tonsillectomy with uneventful anaesthesia and recovery.

Before induction of anesthesia for the incision and drainage, intra-
venous access was established and an infusion of compound sodium
lactate solution commenced. Fentanyl citrate, 1 �g/kg, was adminis-
tered, followed by propofol, 3 mg/kg, intravenously. Anesthesia was
maintained with sevoflurane in oxygen and nitrous oxide, FIO2 0.5, via
a facemask. Observations of vital signs during the procedure remained
normal, with a mean blood pressure of 105/45 mmHg, heart rate
90 beats/min, and oxygen saturation and end-tidal carbon dioxide
within the normal range. At the end of the procedure, 100 mg rectal
diclofenac was administered.

Total anesthesia time was approximately 10 min. The patient was
then transferred to the recovery room, with the institution of oxygen
40% by facemask, and blood pressure and oxygen saturation monitoring.

Thirty minutes later, the patient could not be roused, even when
subjected to painful stimulation. Observations of vital signs were nor-
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mal, and her pupils were equal, constricted, and reactive to light. Her
blood glucose was 4.1 mM.

Forty-five minutes after anesthesia was administered, the woman
now flexed and issued incoherent sounds to painful stimulation. A full
blood count, electrolyte count, arterial blood gas, and toxicology
screen were sent to the laboratory. Her white cell count was margin-
ally elevated, 12. 1 � 109. Electrolyte assay revealed a sodium concen-
tration of 138 mM, and a potassium concentration of 4.4 mM. The
arterial blood gas showed an elevated PCO2 of 46.5 mmHg. The toxi-
cology screen was positive only for opiates.

At 90 min postanesthesia, the patient was easily rousable, with
spontaneous eye opening. She was orientated in person and place, and
was discharged from the recovery room to the ward.

Eight hours later the patient was interviewed on the ward, where
she had a Glasgow coma score of 14. She had no recollection of the
procedure or the ensuing events. She denied taking any benzodiaz-
epine, barbiturate, narcotic, or cannabinoid drugs preoperatively. She
had been taking St. John’s wort for the preceding 3 months for
depression on the advice of a herbalist. She had increased the recom-
mended dose after several weeks however, because of perceived lack
of effect. At the time of her procedure she was self-administering St.
John’s wort in tablet form, 1,000 mg three times daily. The patient was
advised to discontinue this medication and was referred to her general
practitioner.

Discussion

Delayed emergence is a relatively frequent occurrence
in the recovery room. It is usually related to drugs ad-
ministered in the course of the procedure, and their
timing of administration. Less commonly, it is caused by
metabolic or electrolyte disturbance, hypotension, hyp-
oxia, or intracerebral pathology.2 All except intracere-
bral pathology were excluded in this case. The patient’s
premorbid condition, duration of anesthesia, and com-
plete recovery make an intracerebral event an unlikely
possible diagnosis. Under normal circumstances, the sed-
ative effects of fentanyl citrate, propofol, and sevoflu-
rane would not hamper a rapid emergence from general
anesthesia at the end of the procedure.

St. John’s wort comes from the flowers of the peren-
nial plant Hypericum perforatum L., native to Europe
and Asia. The flower’s red-staining oil accounts for the
herb’s name, with legend suggesting that St. John’s wort
arose from the blood of John the Baptist after his be-
heading. It is advocated in the treatment of anxiety,
insomnia, and depression. There have been several clin-
ical trials comparing it with conventional antidepres-
sants, the most recent concluding that St. John’s wort is
not effective in the treatment of major depression.3

It is available as a cream or liquid tincture, and in tablet
and capsule form. The active ingredient is hypericin, and
most preparations are standardized according to their
hypericin content.

However, there are many constituents in the flowering
plant with biologic activity including other naphthoqui-
none derivatives, flavanoids, and hyperphorin. Therefore,
standardization of hypericin extracts on hypericin content
alone may not guarantee pharmacological bioequivalence.4

As herbal preparations are not subject to the stringent
licensing regulations enforced in the preparation of med-
ical drugs, the stated content may vary considerably
from the actual concentration of active drug. Some prep-
arations may contain contaminants such as heavy metals
or potentially toxic botanicals.5 The product that this
patient was taking was a 500 mg tablet, standardized to
0.3% hypericin.

Of the seven compounds contained within St. John’s
wort, most information available to date relates to hy-
pericin and its active metabolite, hyperphorin. In vitro
studies using hypericin have demonstrated affinity for
adenosine, benzodiazepine, �-aminobutyric acid recep-
tor type A (GABAA), and �-aminobutyric acid receptor
type B (GABAB).6

The GABA receptor-chloride channel is generally con-
sidered to be the most likely potential anesthetic target
site. This receptor-channel complex contains modula-
tory sites for benzodiazepines, propofol, etomidate, bar-
biturates, and volatile anesthetics.7 This receptor may
also be a potential site of interaction with hypericin.

Hyperphorin, an active metabolite, is also a centrally
acting compound. It has been shown to be an uptake
inhibitor of 5-Hydroxytryptamine, dopamine, norepi-
nephrine, GABA, and L-glutamate. Hyperphorin causes
irreversible inhibition of monoamine oxidase a and b
enzymes. Hyperphorin is also a potent inducer of the
cytochrome p4503A4 and p1A2 enzymes. These are
high-capacity, low-specificity inducible hepatic en-
zymes. Interaction at this site with other medications
clearly has the potential for important side effects.8,9

Cytochrome p4503A4 substrates frequently used as part
of a balanced general anesthetic include alfentanil, mi-
dazolam, lignocaine, calcium channel antagonists, and
serotonin receptor antagonists.10 It is possible that St.
John’s wort may have caused profound sedation by in-
teracting with anesthetic agents centrally, at neurotrans-
mitter receptor sites, and at hepatocellular enzyme sites.

Given that the elimination half-lives of hypericin and
hyperphorin are 25 and 9 h, respectively, it would seem
wise to counsel patients to discontinue use of St. John’s
wort 5 days before surgery.6,10

Because of concerns about drug safety, in the year
2000 the Irish Medicine Board recommended that St.
John’s wort be made subject to prescription control.11

Because plants and parts of plants are not eligible
forpatent, the Food and Drug Administration in the
United States classifies St. John’s wort as a dietary
supplement.

Side effects attributable to St. John’s wort include gas-
trointestinal symptoms, photosensitivity, dizziness, con-
fusion, fatigue, and sedation.4 Herbal medicines are per-
ceived by the public as being harmless, and for that
reason may be taken on an empirical basis, as in this case
where the patient continued to increase the dose to
provide greater effect. Because of the assumption that
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these remedies are complementary to traditional medi-
cines, their use often remains unreported.

The onus is on the anesthetist to ask the patient di-
rectly about alternative therapies in the preoperative
assessment. Familiarity with herbal remedies and their
potential side effects has also become necessary, to avert
complications in the perioperative period.
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Acute Brain Fat Embolization Occurring after Total Hip
Arthroplasty in the Absence of a Patent Foramen Ovale

David M. Colonna, M.D.,* Douglas Kilgus, Ph.D.,† William Brown, Ph.D.,‡ Venkata Challa, M.D.,§ David A. Stump, Ph.D.,�
Dixon M. Moody, M.D.#

DURING total joint arthroplasty, showers of bony spi-
cules, marrow fat, and clot are carried by venous
blood to the lungs1; conditions not unlike those
present in patients who have suffered traumatic long
bone fractures. Like the fat embolism syndrome,
which often has a component of neurologic dysfunc-
tion, there is recent evidence that total joint arthro-
plasty and femoral nailing are associated with intraop-
erative brain embolization as determined by
transcranial Doppler ultrasonography2– 4 and magnetic
resonance brain imaging.5 While there are good data
demonstrating that intraoperative brain embolization
occurs during total joint arthroplasties, the makeup,
and even more importantly, the clinical significance of
these emboli remain speculative. The authors describe
a case of acute brain embolization that occurred in an
adult woman undergoing a total hip arthroplasty.

Case Report

A 77-yr-old, 68-kg woman with chronic lymphocytic anemia, emphy-
sema, hypothyroidism, and gastroesophageal reflux disease fell in her

home and suffered a left periprosthetic femur fracture 2 days before
she was admitted to the hospital. A transthoracic echocardiogram
performed 4 yr before this admission did not demonstrate a patent
foramen ovale, although no specific maneuvers were done to diagnose
septal defects (e.g., a bubble test). Because of chest pain complaints
3 yr before this current admission, a cardiac catheterization was per-
formed that revealed mild, nonobstructive atherosclerotic coronary
artery disease, normal left ventricular wall motion with a 59% ejection
fraction, and normal valvular function.

On the morning of surgery, noninvasive monitors were applied,
intravenous access was obtained, and a radial artery catheter was
inserted. A spinal anesthetic was performed with intrathecal bupi-
vacaine plus epinephrine and fentanyl. After the block was placed,
the patient’s blood pressure gradually fell from 142/75 mmHg to
108/69 mmHg during 30 min. Thirty minutes after the incision (and
approximately 1 h after injection of bupivacaine), methyl methacrylate
cement was injected into the femoral canal, immediately followed by
the insertion of a stemmed femoral prosthesis. Six minutes later, the
patient abruptly developed severe bradycardia to a heart rate of
35 beats/min. She rapidly lost consciousness and was pulseless. She
was immediately intubated, and chest compressions were begun. After
35 min of chest compressions and epinephrine administration, she was
successfully defibrillated, but she required a continuous epinephrine
infusion to support her blood pressure. Her hip wound was rapidly
sutured at that point.

An intraoperative, transesophageal echocardiogram was then per-
formed, demonstrating marked right-ventricular dilation, and an under-
filled left ventricle with poor contractility. Echogenic material was
observed in both ventricles and in the aortic arch. The intracardiac
echogenic material did not have the highly reflective appearance that
is usually typical of air. No septal defects were noted. The patient
remained intubated and was sent to the intensive care unit, where she
became progressively hypotensive. Her pupils remained fixed and
dilated, and she died approximately 3 h 45 min after her initial cardiac
arrest in the operating room.

An autopsy revealed multiple fat emboli to the lungs with giant cell
reaction and fat embolization to the brain, kidney, and heart, when the
tissues were treated with a neutral fat stain for microscopic examina-
tion. Furthermore, fat globules were noted in postcapillary pulmonary
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venules, suggesting that fat traversed the pulmonary circulation during
the 3 to 4 h elapsed from the time of femoral cement introduction to
the time of her death. Acute coronary artery occlusions were not
observed, nor was a patent foramen ovale present. On gross examina-
tion, the brain was swollen and the gyri somewhat flattened. Portions
of the brain were embedded in celloidin, sectioned 100 �m-thick, and
alkaline phosphatase enzyme histochemistry was employed for micro-
scopic examination of the cerebral vasculature.6 Examinations re-
vealed elongated, sausage-shaped emboli, presumably triglycerides or
neutral fat, in the small capillaries and arterioles of this woman’s brain
(Fig. 1). After hand-counting the emboli in multiple, representative,
microscopic frames, this brain section was extrapolated to contain
approximately 5,000 emboli/cm3.

In summary, this patient had acute cardiac arrest during a cemented
repair of a periprosthetic hip fracture. After 35 min of cardiopulmo-
nary resuscitation, a cardiac rhythm was successfully reinstated. Un-
fortunately, the patient died a little over 3 h later. Her autopsy revealed
systemic fat embolization with an extraordinary degree of emboli
counted within the brain, despite the absence of a patent foramen
ovale.

Discussion

This case is instructive for two reasons. First, recent
data suggest that brain embolization occurs in 40–60%
of patients during total joint arthroplasty,2–4 though the
structural nature of the emboli and the degree to which
the brain is embolized are unknown. This report is
unique in its presentation of human brain specimens,
demonstrating extensive brain fat embolization acutely
after cemented total joint arthroplasty. There was no
evidence of cement or blood clot microembolization in
this patient. Second, though several case reports have
clearly shown that paradoxical brain fat embolism can
occur in the setting of long bone fractures and joint
arthroplasties in patients who have patent foramen
ovales,7–9 it is unclear whether clinically significant brain
fat embolism occurs in patients who do not have patent
foramen ovales. This report suggests that large numbers

of fat emboli are able to rapidly traverse the pulmonary
circulation (in less than 4 h) in the setting of total hip
arthroplasty, even in the absence of a patent foramen
ovale. This is supported experimentally in a study using
a dog model of femoral pressurization,10 mimicking fem-
oral nailing in humans, which revealed that systemic fat
embolization occurred within 3 h after femoral fat re-
lease. This suggests that, at least in dogs, fat emboli in
large numbers are able to traverse the lungs rapidly after
release from femoral marrow. A recent clinical case
report by Byrick et al.5 supports this laboratory finding.
This case report told of a woman who had prolonged
coma and magnetic resonance imaging findings compat-
ible with brain embolization after undergoing nailing of
a femoral shaft fracture, despite the absence of a patent
foramen ovale.

Except in the aforementioned dog study, little is
known about the histopathologic characteristics of the
brain emboli found in a patient after femoral prosthesis
insertion. This case report is unique in demonstrating
the lipid nature of such brain emboli. Of interest, the
brain emboli found in the patient described in this case
report appear to be identical to those observed in brain
specimens from nonsurvivors of cardiopulmonary by-
pass. These emboli have been named small capillary
arteriolar dilatations (SCADs).11 The large number of
SCADs counted in this patient’s brain (approximately
5000/cm3) is greater than the number of cerebral fat
emboli found in each of the brains of 54 cardiopulmo-
nary bypass nonsurvivors.11

We believe that brain embolism during total joint ar-
throplasties has clinical importance, because of our sus-
picion that it may underlie postoperative delirium (also
referred to as confusional states or cognitive dysfunc-
tion). This condition is common in the elderly, occurring
in 10–15% of general surgery patients, and in as many as
44–55% in particular subgroups of orthopaedic surgery
patients.12–13 Elderly patients with femoral neck frac-
tures comprise the patient group at greatest risk for
postoperative delirium, possibly because of their ad-
vanced age and their higher incidence of preoperative
cognitive dysfunction.13 Postoperative confusion is asso-
ciated with a four-fold increase in the duration of hospi-
tal stay after hip fracture surgery.14 It remains unproven
why orthopaedic surgery patients may be at greater risk
for postoperative cognitive dysfunction. One testable
hypothesis is that some orthopaedic surgeries routinely
produce brain embolism (e.g., femoral nailing, hip ar-
throplasties), causing postoperative cognitive dysfunc-
tion. Consistent with this thesis, a recent series of 5
patients described in the journal Stroke revealed that
neurologic dysfunction occurred after long bone frac-
tures and was associated with brain microembolism, as
detected by transcranial Doppler.15

In summary, our patient illustrates that brain lipid
embolization can occur acutely after insertion of a

Fig. 1. Autopsy specimen of the brain. Alkaline phosphatase en-
zyme histochemistry was employed. Black arrows point to ab-
normal capillary dilatations caused by brain microembolization.
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cemented femoral stem, as shown by the intraopera-
tive transesophageal echocardiography (TEE), even in
the absence of cardiac septal defects. In addition, the
lipid emboli appear microscopically identical to
SCADs, the pathologic brain lesions found in nonsur-
vivors of cardiopulmonary bypass.11 The identification
of fat emboli within this patient’s brain raises many
important questions, such as, what is the true inci-
dence of systemic (brain) fat embolization in ortho-
paedic surgery patients? What is the prognostic impor-
tance of lipid brain embolization? What patient
subgroups are most susceptible to cognitive dysfunc-
tion after brain embolization during orthopaedic sur-
gery? Specifically, are patients with cardiac septal de-
fects at greater risk for brain embolization during
orthopaedic surgery?7–9 Are there differences in brain
embolization rates between patients who have ce-
mented versus uncemented prostheses? Further study
is warranted.
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Paradoxical Cerebral Fat Embolism: An Unusual Cause of
Persistent Unconsciousness after Orthopedic Surgery

Alain M. Dive, M.D., Ph.D.,* Philippe E. Dubois, M.D.,† Christophe Ide, M.D.,‡ Pierre A. Bulpa, M.D.,§
Serge M. Broka, M.D.,# Etienne Installé, M.D.�

FAT embolism syndrome (FES) is a known complication
of long bone trauma and orthopedic surgery with in
tramedullary manipulation. The syndrome typically oc-
curs 8 to 72 h after trauma or surgery and is character-
ized by respiratory failure, neurologic dysfunction, and
thrombocytopenia with petechial rash.1 The clinical pre-
sentation of FES varies greatly, however, so that diagno-
sis may be difficult, particularly in the postoperative
period. The authors describe a patient with atypical

manifestations of FES in the perioperative period, in
relation to fat embolism through a patent foramen ovale.

Case Report

A 16-yr-old boy (height: 150 cm; weight: 50 kg) underwent bilateral
femoral lengthening surgery for constitutional short stature. After pre-
medication (prazepam and glycopyrrolate), anesthesia was induced
with propofol, sufentanil, clonidine, and cisatracurium. The lungs
were ventilated with oxygen and nitrous oxide (2l/2l). Anesthesia was
maintained with propofol (total dose: 2320 mg) and small boluses of
sufentanil (total dose: 36 �g). During the 9-h operation, heart rate,
mean arterial blood pressure, oxygen saturation, end tidal carbon
dioxide and core temperature remained within physiologic ranges.
Hemoglobin decreased from 10.1 to 9.1 g/dl. Before the end of surgery,
the patient received proparacetamol 2 g, tramadol 100 mg, and ketoro-
lac 20 mg.

Ten minutes after withdrawal of anesthetic agents, the patient
opened his eyes but did not follow commands consistently. Since
cough and swallow reflexes were present, the patient was extubated
and transferred to the recovery room where he was noted to have a
roving gaze, and mumbled vague sounds after auditory stimuli. His
pupils were equal and reactive and he moved both arms spontane-
ously. His respiratory rate was 16/min, blood pressure 170/68 mmHg,
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heart rate 68/min, and oxygen saturation 97% under 2 l/min oxygen by
face mask.

Over the next few hours, the patient sank progressively into a
deeper coma. No analgesics or sedatives were administered after sur-
gery. Cardiorespiratory parameters were stable. On neurologic exam-
ination 8 h postoperatively, the Glasgow coma score was 6 (eyes
opening only to painful stimuli; absence of verbal response to any
stimulus; motor response characterized by a withdrawal of upper
extremities to pain). A positive Babinski reflex was noted bilaterally.
Brain contrast computed tomography scan was normal.

The patient was transferred to the intensive care unit. Laboratory
data (electrolytes, glucose, ammonium, arterial blood gases, toxicological
screening), chest x-ray, electroencephalogram, funduscopic examination,
and contrast transthoracic echocardiography were unremarkable.

In view of the neurologic deterioration, the patient was reintubated
to protect his airway and magnetic resonance imaging (MRI) was
performed. Small hyperintense foci were demonstrated on conven-
tional sequences (proton density and T2-weighted turbo spin-echo
sequences and FLAIR sequence) in the basal nuclei (Fig. 1). The high
signal intensity of the lesions appeared more conspicuous on the
diffusion sequences (Fig. 1). These findings suggested the existence of
focal acute ischemic lesions of embolic origin.

On the basis of these findings, a repeat echocardiographic examina-
tion was performed (contrast transesophageal echocardiography
[TEE], under pressure support ventilatory mode), demonstrating the
presence of a patent foramen ovale with right to left shunt. There were
no signs of pulmonary hypertension and the right ventricle was not
dilated.

The next day, a petechial rash was noticed on the trunk, and the
platelet count decreased to 149,000 mm�3, from 265,000 mm�3

preoperatively.
By the third postoperative day, the patient showed some neurologic

improvement, opening his eyes to verbal stimuli, and performing
handgrip on command. The patient exhibited no clinical or radiologic
signs of lung involvement throughout his postoperative course. He was
extubated on day 4, and transferred to the orthopedic ward on day 7,
recovering cognitive functions completely within the next 10 days.
Limb elongation (ratcheting of the prosthetic devices for gradual
lengthening) was achieved by physiotherapy, and the patient was
discharged 4 weeks after surgery. Magnetic resonance imaging at 2
months showed complete regression of the hyperintensities in the
basal nuclei.

Discussion

The patient failed to wake after surgery. No hypoten-
sion or hypoxia had been observed during surgery and
searches for a metabolic or toxic origin were negative.
Fat embolism was finally diagnosed although respiratory
manifestations were totally absent.

Although neurologic manifestations of FES were origi-
nally thought to be a consequence of arterial hypoxemia,
recent observations suggest that they are related to ce-
rebral fat embolism. Cerebral fat emboli have indeed
been found at autopsy in patients who died from FES,2

and MR findings in patients with acute FES are charac-
teristic of ischemic lesions of embolic origin.3–6 Cerebral
fat embolization is thought to result from the passage of
fat emboli to the systemic circulation either directly
through the pulmonary vasculature, or via intracardiac
shunts.7

A diagnosis of FES in this patient was made on the basis
of the close temporal association between medullary
manipulation and the occurrence of symptoms, the de-
velopment of cerebral symptoms with the exclusion of
other causes of coma, the presence of hyperintense
lesions located bilaterally in the basal nuclei on MRI, and
the late occurrence of petechiae over the chest wall.
Moreover, the demonstration of a patent foramen ovale
with right-to-left shunting on contrast TEE provides an
explanation of the mechanism of cerebral embolization
of fat particles in the patient.

This case is remarkable because of its unusual presen-
tation; lung involvement was absent, and interestingly,
the patient had a prolonged period of unconsciousness
after elective surgery.

Rare incidents of isolated cerebral fat embolism
without pulmonary involvement have been report-
ed.5,8 –9 The reason for the absence of pulmonary
manifestations in these cases is unclear. In contrast to
our patient, in whom persistent unconsciousness after
surgery misled diagnosis, these individuals presented
more typically with a sudden deterioration several
hours after trauma or surgery. In FES, the delay that is
normally present before the appearance of neurologic
signs has been suggested to be related to the time

Fig. 1. Cerebral fat embolism in a 16-yr-old male following
orthopedic surgery. Initial magnetic resonance imaging (trans-
verse scans) 10 h after surgery. Spotty areas of high signal
intensity were detected in both thalami, in the head of the right
caudate nucleus (arrows). (A) T2-weighted scan; (C) diffusion-
weighted scan; and in the body of the left caudate nucleus (long
arrows), (B) T2-weighted scan; (D) Diffusion-weighted scan.
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required for transpulmonary passage of emboli.10 In
our patient, this delay may have been masked because
of the long duration of surgery and because of the
intracardiac (rather than transpulmonary) passage of
the fat emboli.
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