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1. In the PACU after resection of an occipital astrocytoma, a
patient has a urine output greater than 300 mls.hr, serum
osmolarity of 310 mOsm/L, and a hematocrit of 40%, (equal to the
preoperative value). Intraoperative blood loss was estimated to
be 750 mls. Furosemide was administered during the procedure.
The most appropriate next step is

A.
B.
C.
D.
E.

Restriction of free water
Administration of 0.9% saline
Administration of desmopressin
Administration of dexamethasone
CT Scan of the brain
go to Q 2

A. RESTRICTION OF FREE WATER

The management of hypovolemia is to replace fluids and
not restrict free water. The syndrome of inappropriate
antidiuretic hormone production(SIADH) causes retention
of water and may cause euvolemia or hypervolemia with
hyponatremia. Serum osmolarity will be lower than normal.
SIADH is treated by restricting free water. Serum osmolarity
is unlikely to be high as in this case.

Incorrect

Try again

Correct answer
B. ADMINISTRATION OF NORMAL SALINE

Since this patient’s preoperative hematocrit is the same as the current
value, despite a blood loss of 750 ml, along with the administration of
diuretics, this is clearly a case of hypovolemia. The serum osmolarity of
310mOsm is high and likely due to diuresis or even diabetes insipidus.
This patient had received furosemide, which causes profound diuresis with
loss of sodium and water.
Fluid replacement in this situation includes administration of 0.9% saline.
Back to the Question

Next Question

Ref:Cerebral salt wasting: Yee et al; Neurosurg Clin N Am 21(2010) 339-352

C. ADMINISTRATION OF DESMOPRESSIN

Diabetes insipidus is a disorder associated with the excretion of large
volumes of dilute urine. When it occurs after neurosurgery, it is usually
due to a deficiency of the arginine vasopressin(AVP) referred to as central
diabetes insipidus. Diagnosis is made by hypo-osmolar urine with rising
serum osmolarity > 310 as in this case. Hypernatremia is present.
Treatment consists of sodium free intravenous fluids initially and if the
requirements are greater than 350-400ml/hr, administration of
desmoppressin is useful.

Incorrect

Try again

D. ADMINISTRATION OF DEXAMETHASONE

Administration of dexamethasone is undertaken if adrenal
insufficiency is suspected and is unlikely in the above
situation.

Incorrect

Try again

E. CT SCAN OF THE BRAIN

CT scan will not be a useful guide to therapy in this case.

Incorrect

Try again

2. A 48-yr-old woman underwent a posterior fossa craniotomy, in
the sitting position. Monitoring included precordial Doppler,
arterial blood pressure, central venous pressure ( CVP), and
urine output. Furosemide was used intraoperatively for cerebral
decompression and the operation was uneventful. In the
recovery room, she was awake with stable vital signs when the
CVP suddenly increased from 6 to 25 mm Hg without any change
in blood pressure. Shortly thereafter premature ventricular
contractions are noted. After administering lidocaine 1mg/kg
intravenously, the most appropriate action is

A.
B.
C.
D.
E.

Position the patient head down, right side up and aspirate the CVP catheter
Withdraw the CVP catheter 5 cms
Infuse potassium chloride rapidly
Administer furosemide
Ask the neurosurgeon to evaluate the patient immediately

Go to Q3

A. POSITION THE PATIENT HEAD DOWN, RIGHT SIDE UP
AND ASPIRATE THE CVP CATHETER

This is an action to be taken if VAE is suspected. VAE usually occurs in the
intra-operative period in a situation when an open venous sinusoid is above the
level of the heart. VAE is suspected when there is a sudden decrease in
EtCO2, hypotension, elevated CVP, increase in Et N2 and a mill wheel murmur.
VAE is very unlikely in the PACU. Since this situation does not exist in this
postoperative patient with stable vital signs, this is unlikely to be VAE.

Incorrect

Try again

Correct answer
B. WITHDRAW THE CVP CATHETER 5 CMS

The central venous catheter could have migrated into the
ventricle and may be triggering paroxysmal ventricular
contractions. One should check the marking at the skin
level . The usual distance from the skin to the right atrium
is around 10-12 cms. If it appears deeper than this, it
should be pulled and this could cause disappearance of
the PVCs in this otherwise stable patient.

C. INFUSE POTASSIUM CHLORIDE RAPIDLY

In a situation of hypokalemia one would expect the occurrence of
PVCs. This is not usually associated with any increase in central
venous pressure. In any case administration of potassium chloride
rapidly cannot be advocated and can be lethal.

Incorrect

Try again

D. ADMINISTER FUROSEMIDE

Since this patient does not have an increase in CVP
associated with a drop in blood pressure suggestive of
heart failure, administration of furosemide would not be
the right choice.

Incorrect

Try again

E. ASK THE NEUROSURGEON TO EVALUATE
THE PATIENT IMMEDIATELY

The neurosurgical team would be asked to evaluate the
patient if there is a sudden change in consciousness level.
However in this patient who is otherwise awake and
stable, this would not be necessary.

Incorrect

Try again

3. A 35 yr old man has acute onset of low back pain, lower extremity
weakness and bladder dysfunction. He had a lumbar laminectomy 2 years
ago. A myelogram shows disk herniation at L4-L5
The most appropriate management is

A.
B.
C.
D.
E.

Bed rest
Administration of a non steroidal anti-inflammatory agent
Epidural administration of a corticosteroid
Epidural administration of a local anesthetic
Surgical decompression

Go to Q4

A. BED REST

Low back pain is an extremely common problem that
affects at least 80% of all individuals at some point in
their lifetime, and is the fifth most common reason for
all physician visits in the United States.
Treatment of an acute episode of back pain without
weakness and/or bladder dysfunction includes bed rest
and nonsteroidal anti-inflammatory agents. However
this patient has neurological symptoms and this option
is incorrect.
Incorrect

Try again

B. ADMINISTRATION OF A NON STEROIDAL
ANTI-INFLAMMATORY AGENT

For most patients, an episode of acute low back pain is a
self-limited condition that does not require any active
medical treatment besides bed rest and nonsteroidal antiinflammatory agents(NSAIDs) and activity modification.
NSAIDs are specifically useful in patients with an
inflammatory component to their back pain as in spondylitis.
Other medications that have been found useful include
tricyclic antidepressants and anticonvulsants. However this
patient has neurological symptoms and this option is
incorrect.
Incorrect

Acute and Chronic Low Back Pain
Med Clin N Am 98 (2014) 777–789
Try again

C. EPIDURAL ADMINISTRATION OF A CORTICOSTEROID

Epidural administration of steroids may be useful in treating the
inflammatory component of low back pain associated with radiculopathy
but not in patients with neurologic symptoms as in the above case.
Despite the extensive literature on the subject, there continues to be
considerable controversy surrounding their safety and efficacy. Overall,
more than half of controlled studies have demonstrated positive findings,
suggesting a modest effect size lasting less than 3 months in wellselected individuals.

Incorrect

Epidural steroids: a comprehensive, evidence-based review.
Reg Anesth Pain Med. 2013 May-Jun;38(3):175-200.

Try again

D. EPIDURAL ADMINISTRATION OF A LOCAL ANESTHETIC

In patients without acute weakness, epidural local anesthetics
are given along with steroids, leading to improvement in pain for
approximately three months.

Effect of fluoroscopically guided caudal epidural steroid or local anesthetic injections in
the treatment of lumbar disc herniation and radiculitis: a randomized, controlled, double
blind trial with a two-year follow-up. Pain Physician. 2012 Jul-Aug;15(4):273-86.

Incorrect

Try again

E. SURGICAL DECOMPRESSION

Correct answer

Acute non-traumatic myelopathy from a herniated disk as in the above case
although rare warrants surgical decompression. If the following situations occur
surgery should be considered.
• Failure to respond to conservative management for atleast three months
• A profound or progressive neurologic deficit as in the above case
• Recurring episodes of intractable sciatica involving the same segment
Since this patient exhibits cauda equina syndrome emergent decompression is
indicated.
Emergency Neurological Life Support: Spinal Cord
Compression (SCC); Neurocrit Care (2012) 17:S96–S101
Stoelting and coexisting disease; ch 49, page 1109
Back to the Question

Next Question

4. A 58-year-old woman with rheumatoid arthritis and hyperactive
gag reflex requires awake intubation prior to cervical spine
stabilization. Which of the following regional nerve blocks is most
appropriate?

A.
B.
C.
D.
E.

Deep cervical plexus
Glossopharyngeal nerve
Hypoglossal nerve
Superior laryngeal nerve
Trigeminal nerve
Go to Q 5

A. DEEP CERVICAL PLEXUS

The cervical plexus (CP) is formed from the first four cervical spinal nerves,
C-1, C-2, C-3, and C-4. There is a rising popularity of this block for carotid
endarterectomy when one wants an awake patient for monitoring of the
cerebral function.
A deep cervical plexus block is in essence a paravertebral nerve block of the
C-2, C-3, and C-4 spinal nerves as they emerge from the sulcus in the
transverse processes of the cervical vertebrae. This produces a more
complete anesthetic block and provides excellent surgical conditions deep
within the neck. This more profound block is usually needed for operations
such as a carotid endarterectomy.
Incorrect

Try again

Correct answer
B. GLOSSOPHARYNGEAL NERVE

Glossopharyngeal nerve block would greatly aid awake intubation in this
situation. The lingual branch of the GPN provides sensory innervation to the
posterior third of the tongue and is the afferent limb of the gag reflex. The
patient is placed in the sitting position with the physician facing the patient. The
patient’s mouth is opened wide with the tongue protruded. A 25-G spinal needle
is inserted 0.25 to 0.5 cm deep at the base of the palatoglossal arch, just lateral
to the base of the tongue, and an aspiration test is performed.Two mL of 1% to
2% lidocaine is injected, and the procedure is repeated on the contralateral
side.
Next Question
Back to the Question

Ref: Benumoff’s textbook, ch 11-pg 257

C. HYPOGLOSSAL NERVE

The hypoglossal nerve supplies motor function to the muscles
of the tongue and is not responsible for the gag reflex.

Incorrect

Try again

D. SUPERIOR LARYNGEAL NERVE

The superior laryngeal nerve is a branch of the vagus. It provides
sensory input from the lower pharynx and the upper part of the larynx
including the glottic surface of the epiglottis and the aryiepiglottic folds.
This is not associated with the gag reflex.
The nerve is blocked by identifying the superior cornu of the hyoid bone
and then using a 25 g needle to walk off it and injecting 2 ml of 2%
lidocaine on either side.

Incorrect

Millers textbook of anesthesia ch. 55; page 1658
Try again

E. TRIGEMINAL NERVE BLOCK

The trigeminal nerve supplies sensory and motor innervation
to the face. Trigeminal neuralgia is treated with trigeminal
nerve block.

Incorrect

Try again

5. A 46-yr-old male s/p MVA and and head injury admitted to the
intensive care unit has developed syndrome of inappropriate
ADH secretion on day 4. The syndrome of inappropriate ADH
secretion is characterized by

A.
B.
C.
D.

ADH secretion unrelated to serum osmolarity
Highly dilute urine
Hypernatremia
Negative water balance

Go to Q 1

Correct answer
A. ADH SECRETION UNRELATED TO SERUM OSMOLARITY

SIADH is a syndrome characterized by excessive secretion
of ADH in the absence of appropriate osmotic or physiologic
stimuli. Inspite of the presence of hypotonicity and clinical
euvolemia, there is continuing secretion of ADH.
Etiologies are multiple, pulmonary tumors,CNS disorders including brain
trauma and certain drugs like chlorpropamide, thiazides,
chemotherapeutic agents can lead to this.

Ref : Ferri's Clinical Advisor 2015. Elsevier Inc.
Back to the Question

Go to Question 1

B. HIGHLY DILUTE URINE

In SIADH the urine is not dilute.
Urine osmolarity is usually greater than 300mOsm/kg
Urine osmolarity > Serum osmolarity
Serum osmolarity is typically low < 275 mOsm/kg of water
Hyponatremia
Euvolemia
Urinary Na> 40 meq/ liter
Normal BUN/ creatinine
Incorrect

Ref: Barash textbook of anesthesia. ch 14; page 307
Try again

C. HYPERNATREMIA

Hypernatremia frequently results from diabetes insipidus and dehydration.
SIADH is associated with hyponatremia. Hypernatremia is usually associated
with hypertonicity.

Incorrect

Try again

D. NEGATIVE WATER BALANCE

SIADH is a euvolemic or hypervolemic state and is not
associated with hypovolemia or a negative water balance.
Incorrect

Try again

