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Abstract: We report a complication related to epidural analgesia for delivery in a 24-year-old
woman who was admitted with mild pre-eclampsia and for induction of labor. At the first
postpartum day she developed a postdural puncture headache, which was unresponsive to
conservative measures. On the fifth day an epidural blood patch was done, and her headache
subsided. Sixteen hours later she developed paralysis of the right facial nerve, which was treated
with prednisone. Seven days later she complained of pain in the left arm and the posterior region
of the shoulder. She was later admitted and diagnosed with partial brachial plexopathy.
Keywords: facial nerve paralysis, partial brachial plexopathy, epidural blood patch

Case report

A 24-year-old woman with mild pre-eclampsia was admitted for induction of labor under
normal-term labor after 40 weeks’ gestation. Ten days before her admission she was
admitted for 6 days for mild hypertension and moderate edema of her legs. The patient
was afebrile and her general examination was normal. Neurological examination
showed a fully conscious patient. Her blood pressure at the time of admission was
152/82 mm Hg and her heart rate was 86 and regular. Blood analyses disclosed normal
hepatic and renal function. Electrolyte and hematological and coagulation tests were
normal. Electrocardiogram and chest X-ray were also normal.

Labor was induced with intravaginal prostaglandin on the second day of admission.
The patient requested epidural analgesia, and an epidural catheter was inserted success-
fully at the L3-4 interspace through an 18-gauge Tuohy needle. Sensory anesthesia
was established with 8 mL of 0.25% bupivacaine and 0.1 mL of fentanyl. The patient
underwent vaginal delivery of a 3365 g female infant with an Apgar score of 9. After
delivery, the epidural anesthesia was stopped by the anesthesiologist, who removed
the epidural catheter from the patient’s back.

One day after the delivery the patient developed a postdural puncture headache
(PDPH), which was managed by conservative measures: bed rest (patient’s position
of choice), increased hydration (normal saline 3 L per day intravenously), and met-
amizole sodium (Dipyrone®; Garan S.K. Ltd, Ramat Gan, Israel) 500 mg three times
per day, which is commonly used in many countries as a powerful analgesic and anti-
pyretic. Despite the conservative treatment, the patient’s condition did not improve.
Her headache worsened when she was in an upright position and was relieved when
she was lying flat. On the fifth postpartum day, an epidural blood patch (EBP) was
recommended. This was performed at one level above the epidural anesthesia, with

submit your manuscript
Dove

DOI:

Journal of Pain Research 201 |:4 39-45 39
© 2011 Shahien and Bowirrat, publisher and licensee Dove Medical Press Ltd. This is an Open Access
article which permits unrestricted noncommercial use, provided the original work is properly cited.


www.dovepress.com
www.dovepress.com
www.dovepress.com
mailto:shahien.r@ziv.health.gov.il

Shahien and Bowirrat

Dove

18 mL of autologous blood taken from the antecubbital vein.
The headache improved immediately.

Sixteen hours later she developed paralysis of lower
motor neuron type of her right facial nerve, which was treated
with prednisone at a dosage of 50 mg daily for 5 days, taper-
ing off by 10 mg/day for an additional 5 days. Resolution of
the patient’s symptoms and complete recovery of the seventh
nerve was observed after 9 days. Six days after application
of the EBP, a nerve conduction study (NCS) of the seventh
cranial nerve and blink reflexes was performed; these tests
showed normal findings. Seven days after the application of
the EBP, the patient suffered pain in the posterior shoulder
and in the left arm mainly posteriorly, which was mildly burn-
ing and increased gradually over several days. Three weeks
after the EBP she was admitted to the neurological depart-
ment after complaining of continuous pain. Her neurological
examination revealed a severe weakness with moderate
atrophy of the left infraspinatous muscle (Figure 1). One
day after admission (22 days after application of the EBP),
a magnetic resonance imaging (MRI) scan of the brain and
cervical spine region showed normal findings of the brain but
a spread of the EBP (trace amounts of blood) in the cervical
spine region. An electromyography performed 23 days after
showed spontaneous activity (positive sharp waves) and
active denervation in the left infraspinatus, and a mild neuro-
genic pattern in the supraspinatus on the same side (Figure 2
and Figure 3). NCS of the suprascapular nerve, which arises
from the trunk and is formed by the union of the fifth and
sixth cervical nerves and innervates the supraspinatus and
infraspinatus muscles, revealed no response in the infraspi-
natus division (Figure 4). An NCS of the bilateral median
and ulnar nerves as well as the right peroneal, right tibial,

Figure | Moderate atrophy of the left infraspinatous muscle.

and right surral nerves was normal. Physiotherapy of the
affected muscle was recommended, and this resulted in mild
improvement over 3 months.

Introduction

Dural puncture is a commonly performed invasive proce-
dure for various medical indications like diagnostic lumbar
puncture, spinal anesthesia, myelography, and intrathecal
chemotherapy. However, in anesthesiology, apart from inten-
tional dural puncture as in spinal anesthesia, unintentional
dural puncture can also occur while performing epidural
anesthesia or analgesia for various indications, including
postoperative and labor pain relief.

EBP is a treatment procedure for PDPH and refers to the
injection of 15-20 mL of a patient’s autologous blood into the
epidural space of the vertebral column at or near the location
of a dural puncture. The first report of blood patch' used only
2-3 mL. Using this small volume, had the blood clot formed
in a position that did not seal the dural tear, the benefits of
blood patching may not have been evident. Since that time,
the need for adequate volumes of blood has been emphasized.
Crawford® recommended the injection of 20 mL of blood
(but less if there is discomfort). Lower volumes were found
to have a higher failure rate. Ostheimer et al® and Abouleish
et al,* however, found that volumes of less than 10 mL were
associated with higher initial failure or recurrence of PDPH
after initial apparent success.

The volume injected displaces cerebrospinal fluid (CSF)
from the lumbar CSF space into the area surrounding the
brain, often yielding immediate headache relief. When the
blood clots it seals the dural puncture, prohibiting further
leakage of CSF from the subarachnoid space.

When headache appears in the postoperative or postpartum
period after regional anesthesia, it can have many causes,
apart from a complication of dural puncture during regional
anesthesia. However, the most common cause of an anesthesia-
induced headache is PDPH. Historically, PDPH was described
firstly by Karl August Bier in 1899,° when he gave the first spinal
anesthetic, injecting 10-15 mg of cocaine to seven patients,
himself, and his assistant.’ Dr Bier described the headache as a
feeling of very high pressure in the head, accompanied by light
dizziness when rising quickly from the chair. He also described
the most important sign of PDPH as follows: “all symptoms
disappeared immediately when I laid horizontally but came back
when I got upright”.® Dr Biers suggested that CSF loss caused
the symptoms he experienced, and he recommended preventing
the loss of CSF as much as possible. He lost excessive CSF while
receiving the experimental spinal block from his assistant, who
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Figure 2 Electromyography shows spontaneous activity and active denervation in the left infraspinatus muscle.

Figure 3 Electromyography shows a mild neurogenic pattern in the supraspinatus on the left side.
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Figure 4 A nerve conduction study of the left suprascapular nerve reveals no response in the infraspinatus division.

was unable to fit the syringe to the needle during the procedure.’
Indeed, PDPH typically occurs hours to days after puncture and
presents with symptoms such as headache and nausea that typi-
cally worsen when the patient assumes an upright posture. It is
thought to result from a loss of CSF into the epidural space.*”’
Decreased hydrostatic pressure in the subarachnoid space then
leads to traction to the meninges with associated symptoms.
Diagnosis of PDPH depends on its association with body
position; the pain is aggravated by sitting or standing and
relieved or decreased by lying down flat.!®!! Headache after
dural puncture is a complication of spinal anesthesia and is
believed to result from leakage of CSF at the time of dural
puncture and, probably more importantly, continued leaking
afterwards.'>" Criteria of PDPH'* are summarized by the fol-
lowing characteristics: occurred after mobilization; aggravated
by an erect or a sitting position and coughing, sneezing, or
straining; and relieved by lying flat. PDPH is mostly localized
and classified as occipital, frontal, or generalized.
Epidemiologically, PDPH occurs in 10%—40% of patients
who have a lumbar puncture. The overall incidence of PDPH
after intentional dural puncture varies from 0.1% to 36%.

The highest incidence of 36% was reported after ambulatory
diagnostic lumbar puncture using a 20- or 22-gauge standard
Quincke spinal needle.'>'® Unintentional dural puncture with
a large Tuohy needle (16 and 18 gauge) is associated with
a high incidence of 70%—-80% PDPH.

In an obstetric population, unintentional dural puncture is
one of the most common major complications. Indeed, there
is considerable variability in the incidence of PDPH, which is
affected by many factors, including age, gender, needle size,
and needle type. A prospective review of 100 parturients from
Australia who experienced accidental dural puncture with a
Tuohy needle had a PDPH rate of 81%.!” The diagnosis of
dural puncture was delayed until presentation of headache in
27% of these cases. A similar incidence of PDPH has been
found by other investigators,'®2° but Choi et al'® performed
a meta-analysis of obstetrical studies and reported that the
pooled risk for accidental dural puncture for all epidural
needles was 1.5%. Once dural puncture occurred, the risk of
PDPH was 52.1%. The risk of PDPH varied amongst spinal
needles and ranged from 1.5% to 11.2%.'° The effectiveness
and early reports of the EBP procedure demonstrated that
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immediate and permanent cure rates approached 100%.
In this study, we describe an unfamiliar neurological com-
plication of epidural analgesia during labor, the develop-
ment of facial nerve palsy and partial brachial plexopathy,
which, to our knowledge, has not been previously reported.
We received a written consent form from our patient.

Discussion

This case report is a distinctive neurological complication of
epidural analgesia during labor. We could not find a similar
case of brachial plexopathy reported in the literature as a
complication of EBP. Here, we report a unique case of facial
paralysis and neuralgic amyotrophy of the suprascapular
nerve suspected to be secondary to the EBP.

Various neurological consequences following dural punc-
ture are well recognized.’ The most serious rare complication
is the occurrence of transient cranial nerves palsy, and almost
all cranial nerves have been implicated.?’ Usually, single
nerve palsy has been reported, with the nerves affected being
the third, fourth, sixth, seventh, and eighth.?’ A reported inci-
dence of cranial nerve palsies is 1:100,000 to 3.7:100,000.%
The sixth nerve is said to be most susceptible, but length alone
is not the sole factor, as the fourth cranial nerve is longer than
the sixth cranial nerve but is rarely affected.! The abducent
nerve is suggested to be vulnerable because it is relatively
fixed at its entry into the cavernous sinus and at its attachment
to the pons. This nerve is most likely to be stretched due to
sagging of the brain because of a CSF leak.'

Facial nerve palsy associated with EBP was first reported
by Abouleish et al in 1975.* The paralysis in their patient
occurred 4 days after EBP was performed and was con-
sidered a coincidence.??' Fang et al,? in 2010, presented a
case of a 29-year-old woman who underwent an emergency
cesarean section due to a prolonged second stage of labor
and suffered trigeminal nerve and facial nerve palsy after
combined spinal-epidural anesthesia.??

Population-based epidemiologic studies have demon-
strated an increased incidence more than three-fold that of
of Bell’s palsy during pregnancy, especially in the third tri-
mester and the early postpartum period.*** The etiology of
Bell’s palsy is unknown, *** although two theories exist. The
speculated causes are either edema or viral manifestation.?>2
The edema hypothesis postulates that fluid retention and
generalized edema of pregnancy result in a compression of
the facial nerve with resulting facial paralysis.'>? This view
is supported by the high incidence of Bell’s palsy during
the time of maximal fluid retention in the third trimester.
There seems to be an association between Bell’s palsy and

hypertensive disorders during pregnancy that often leads to
increased fluid retention and the higher frequency of other
nerve compression manifestations such as carpel tunnel
syndrome.'s Support for the viral causation includes the
fact that patients with Bell’s palsy have evidence of previous
herpes virus infection; the presence of pregnancy-induced
immunosuppressant, which may predispose to reactivation
of a latent herpes virus within the nerve ganglia; the fact
that Bell’s palsy syndrome is sometimes part of a complex
cranial polyneuritis,'® with the presence of lymphocytosis
and increased protein in the CSF of the affected patients; and
occurrence of clusters or epidemics of Bell’s palsy. There is
controversy concerning the relationship between Bell’s palsy
and pre-eclampsia.!” Notwithstanding the different neuro-
logical complications known in the pre-eclampsia period
as PDPH and cranial subdural haematoma associated with
dural puncture in labor, peripartum cardiomyopathy, anes-
thesia after cesarean delivery, and seizures, our patient did
not demonstrate any facial weakness after the PDPH period.
The paralysis was noticed just after the EBP and cessation
of the PDPH. In addition, blood injected into the epidural
space ascends in the spinal column, and trace amounts get to
the cervical spine region, as shown by MRI scans post-EBP.
Certainly, some inflammation often occurs in the epidural
space, but typically this is manifested in lumbar/sacral
symptoms and not cervical, although Horner’s syndrome
does occasionally occur with large epidural top-ups.?”’” This
suggests a pathophysiological cause different from the loss of
CSF, inflammation, or Horner’s syndrome. Previous reports
have postulated that a sudden increase in intracranial pressure
caused by a blood patch may compromise the blood supply
to the seventh nerve within the facial canal.?!*> An increase
in the epidural and subarachnoid pressure secondary to
injection of blood volume in the epidural space has been
described.'®

In a recent study, Boezaart?® proposed that PDPH is
probably a vascular-type headache and that an EBP relieves
the headache by its vasoconstrictive action.?® This cerebral
vasoconstriction may be caused by subarachnoid spread of
the injected blood. Indeed, low CSF pressure results in cere-
brovascular vasodilatation and headache that is similar in
mechanism to other vascular headaches such as migraine.*® In
addition, the possible role that the rich innervations of the dura
matter with adrenergic, cholinergic, and peptidergic fibers
may play in PDPH and its management with an EBP require
further research to know the exact mechanism of PDPH. Other
hypotheses include the delay in EBP performance that may
have led to the patient’s symptoms. In other words, rather than
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the EBP causing the facial and brachial symptoms, perhaps
an earlier EBP may have prevented its occurrence.’!

The possibility of accidental epidural injection of anes-
thetic should be considered. Accidental production of spinal
anesthesia has been reported as a complication of attempted
brachial plexus blockade using the posterior approach of
brachial plexus blockade, which may indicate that there is a
possible pathway that fluid (either blood or local anesthetic)
can traverse between the epidural space and the brachial
plexus roots or trunks. In fact, the tip of the block needle
may have entered a dural cuff that can run with a nerve root
for some distance from the intervertebral foramen, in the end
causing brachial plexus palsy.’*34

The course and succession of events in our case study
have special characteristics, such as the rapid resolution of
the patient’s symptoms and the complete recovery of the
seventh nerve, which was observed after only 9 days. This
speedy recovery has not been encountered among patients
suffering from Bell’s palsy, where improvement is gradual
and recovery times vary. With or without treatment, most
individuals begin to get better within 2 weeks after the initial
onset of symptoms and most recover completely, returning to
normal function within 3—6 months. Also, we do not exclude
the hypothesis of irritation of the nerve roots due to the spread
of blood as an etiology of our case.

The suprascapular nerve derived from the upper trunk of
the brachial plexus, typically receiving fibers from C5 and
C6, contains both motor and sensory components and sends
sensory branches to both the glenohumeral and acromio-
clavicular joints but does not innervate the skin. It passes
downward laterally (deeply to the omohyoid and trapezius and
then posteriorly to run under cover of trapezius) along with
the suprascapular vein and artery. It reaches the suprascapular
notch, then the nerve travels beneath the suprascapular notch,
whereas the vessels travel above the notch; after giving off
two branches to supraspinatus, it passes around the lateral
border of the scapular spine (spinoglenoid notch) and ends
in the infraspinatus fossa to supply infraspinatus. Peripheral
nerves are highly susceptible to injury from stretching and
compression. Both of these mechanisms result in nerve isch-
emia, edema, microenvironmental changes, and conduction
impairment. These changes are proportional to the magnitude
and duration of the insult and eventually lead to irreversible
damage.?>3¢ Indeed, the suprascapular nerve may be injured
as a result of trauma, repetitive overuse, a mass lesion, or
iatrogenic causes. Traumatic causes of suprascapular nerve
injury include scapular fractures,” clavicular fractures,*
shoulder dislocations,*” and penetrating trauma.* Also,

iatrogenic injury to the suprascapular nerve may occur during
operative procedures.*** A common location for injury to the
suprascapular nerve is the suprascapular notch. The mecha-
nism by which injury occurs at the suprascapular notch has
been termed “the sling effect” by Rengachary et al.* They
evaluated the motion of the suprascapular nerve relative to
the suprascapular notch with various movements of the arm
and shoulder. They noted that the nerve was often opposed to
the sharp inferior margin of the superior transverse scapular
ligament and that the contact was accentuated with depression
and retraction, or hyperabduction, of the shoulder.

The spinoglenoid notch is another site where the suprascap-
ular nerve is frequently injured.* Several hypotheses have been
proposed regarding the etiology of this injury. One theory is that
the nerve is compressed in the fibro-osseous tunnel formed by
the spine of the scapula and a hypertrophied spinoglenoid liga-
ment. Other hypotheses have expressed the belief that the nerve
is injured as a result of the anatomy of the spinoglenoid notch
and stress that is placed on the nerve by repetitive overhead
activities. This theory is supported by clinical data that show that
the majority of these injuries occur in athletes who repetitively
stress their shoulder. A large percentage of the cases that have
been reported were in professional volleyball players.* Another
hypothesis is that the nerve is compressed between the spine of
the scapula and the medial tendinous margin of the infraspinatus
and supraspinatus muscles during extreme abduction of the
shoulder with full external rotation.**#” It has been proposed that
stretching of the suprascapular artery during pitching results in
intimal damage to the suprascapular artery. Microthrombi form
and embolize to the vasa nervorum of the suprascapular nerve
with resultant ischemic damage. However, to our knowledge
there are no scientific data to support this theory.

Another mechanism by which the suprascapular nerve
may be injured is compression by a mass, most commonly a
ganglion cyst. Other masses that have been described include
synovial sarcoma, Ewing’s sarcoma, chondrosarcoma,
metastatic renal cell carcinoma, and a bone cyst.*®
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