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“Ulysses Deriding Polyphemus ”, oil on canvas, Joseph Mallord William Turner, 1829,
National Gallery, London.

“In “Ulysses Deriding Polyphemus”, 1829, the Cyclops, Polyphemus, rises like an
immense rock from the landmass of his island, holding agonized hands to his single
extinguished eye while Ulysses’ ship rides the phosphorescent waters, sailors and
warriors jeering at their gullible prey. But it’s the victors, not the victim, that seem
somehow diminished, swarming the masts and decks like ants glued to a sugar stick,

adhesive, formicating, verminous”’

“Painting up a Storm,” in Simon Schama’s, “Power of Art”: BBC, 2006



After a vicious and unrelenting ten year long war of attrition with Troy, the Greeks had
finally defeated their rivals with a clever piece of trickery, hiding soldiers in an immense
wooden horse that the Trojans had taken into their city. Once the horse had been
dragged into the city the Greek soldiers waited until night, then silently emerged from the
horse to open the city gates to allow entry to a large Greek army who had lay hidden on
the nearby plains of Troy. The Trojans were taken completely by surprise. During the
subsequent brutal sack of the city, many atrocities were committed by the Greeks, but
none would have more damaging consequences to them in the long term than the
desecration of the temples of the gods. The great goddess Athena herself whose temple
suffered the worst, defilement vowed revenge on the brazen and contemptuous Greeks. As
the Greeks embarked on their ships for the journey back to their home city states, Athena
approached the god of the sea, Neptune to complain bitterly of the outrages committed
against her. Neptune, who in fact had been a supporter of the Greeks during the war,
agreed that the impudence of the victors towards the gods could not go unpunished. He
vowed that none of them would ever see their homeland again, and would unleash all
manner of unspeakable horrors of the seas against them on their return journey over the
deep.

One of the Greek fleet’s many enforced landfalls was at the island of Sicily, where the
hideous giant, Polyphemus, a Cyclops (of a single eye) lived with his sheep herd among
the caves of the island. Cyclops true to his father’s wishes vowed not to let any Greek
leave the island alive. No sooner had the first Greeks disembarked on the beaches that
the Cyclops pounced on a large group of them, among them Ulysses himself, and
gathered them up in his immense hands like so many tiny beetles. He took them back to
his cave, where to the Geek’s terror he began to devour them one by one. After he had
devoured six of them Ulysses begged the Cyclops to spare the rest of his men in exchange
for some of his wine. The Cyclops having no intention of sparing the rest of the soldiers
decides to partake of Ulysses wine in any case, but he somewhat overindulges himself
and eventually crashes to the ground in a drunken stupor. The Greeks instantly seize
their unexpected good luck, by stealing out of the cave into the forest where they cut
down a large tree and fashion it into a gigantic spear. Ten of them carry the spear back
into the cave where they drive it into the single eye of the Cyclops. The Cyclops screams
out in agony and now blinded sweeps the floor of the cave with his arms in his rage
trying to capture the soldiers. He chases them back to the shore by following the sounds
of their jubilant taunts. The Greeks however easily escape back to their ships, and amidst
the agonized cries of the Cyclops hurl back derisive abuse at the giant as they hurriedly
set sail to escape the island.

The great and enigmatic Nineteenth century British painter Joseph Mallord William
Turner captured the moment of the Greeks escape from the Cyclops in his masterpiece of
“Ulysses Deriding Polyphemus”, 1829. Turner’s work, like so many others of his grand
epics of history, takes an unexpected view however. Instead of the familiar genre of the
close up of heroic figures contorted in monumental struggle, we see the main
protagonists only as distant specks, /ike so many “formicating, verminous ants stuck to a
glue stick” in Schama’s words. The Cyclops, himself an immense giant, is seen only
vaguely as a towering figure above the rocks to the left with an agonized hand over his
blinded eye. Turner, as he does in so many of his works, sets a dramatic epic amidst the



seemingly immensely greater forces of the natural elements and the Universe itself. The
Greeks are delirious in their triumph over the Cyclops, however in the greater context
their temporary victory over the god Neptune is a mere inconvenience. Neptune is now
doubly determined to have his revenge on the Greeks, for the mutilation of his son. The
vast seas, towering rocks, the distant rays of the powerful Sun god Apollo all put into
context the true scale of the enemy the Greeks are now facing, the forces of the sea and
the sun, nature itself. Formidable as Polyphemus was, he is nothing when compared to
the wrath of the great god of the sea, a sea of which the Greeks now had to contend with,
and a sea that was under the direct control of the god. As the Greeks deride Polyphemus,
a pathetic figure we now almost feel sorry for rather than fear, Turner in his turn seems
to be deriding the Greeks in their delirious moment of hubris. They have their small
victory over Neptune, but their journey home will take just as long as the war they had
just fought, and none bar one would survive it. This one would, surprisingly, be Ulysses.

When we are presented with patients who have taken a large overdose of slow release
potassium tablets, we need keep in mind the image of Turner’s “Ulysses Deriding
Polyphemus”. We should not be over celebratory in our initial efforts to control these
patients’ hyperkalemia. Conventional methods will achieve this, but the victory will only
be short lived, as greater forces will be at work. The bigger picture will be one of ever
building and eventually overwhelming hyperkalemia. We must anticipate this eventuality
by a careful risk stratification assessment of each patient. For those at high risk there
must be early whole bowel irrigation where this is possible and appropriate, as well as
planning for early hemodialysis.



POTASSIUM CHLORIDE OVERDOSE

Introduction

Deliberate self-poisoning by ingestion of potassium chloride (KCI) is uncommon but can
result in life-threatening hyperkalemia and cardiac arrest.

The main preparation of concern is slow release potassium chloride which is available in
bottles of 100 tablets without prescription.

A good outcome depends on:

° Early risk assessment
° GIT decontamination
° Aggressive treatment of any hyperkalemia with 1V calcium, IV bicarbonate, 1V

insulin and dextrose as indicated.

° Haemodialysis where indicated, initiated before the development of life-
threatening hyperkalemia

Pharmacokinetics

Absorption:

° Potassium is rapidly absorbed from the small intestine.

Distribution:

° It is distributed to the intra-cellular compartment where it is the principle intra-

cellular cation.

Metabolism and elimination:

° Potassium is excreted by the kidneys (95%) and to minor extents from feces and
sweat.

° Hyperkalemia will develop when the rate of absorption from the GIT exceeds the
combined rates of redistribution to the intra-cellular compartments and renal
excretion.

Pathophysiology

) Hyperkalemia interferes with electrical conduction in both nervous and muscular
tissue and if severe will result in cardiac arrest.

° Potassium salts have a direct irritant affect on GIT mucosa.



Risk Assessment

Small ingestions are usually benign in patients with normal renal function.

The lethal dose of KCL tablets in adults is not well defined.

Ingestions of greater than 2.5 mmol/kg have the theoretical capacity to
temporarily overwhelm the capacity of the kidneys to excrete potassium and thus
lead to hyperkalemia.

KCL slow release tablets contain 8 mmol of K+ each.

Effervescent potassium supplement tablets contain 14 mmol of K+ each.

In the acute setting a serum potassium > 6 mmol/L is potentially associated with
clinically significant toxicity. >

Massive ingestions, (greater than 40 x 600 mg tablets of KCI) require early
planning for hemodialysis in case severe hyperkalemia cannot be controlled by
other means.

Patients may be at higher risk:

v With renal failure

v With cardiac disease

AXR will assist risk assessment as slow-release potassium tablets are radio-
opaque.

Ingestion of as little as three, 600 mg KCI tablets may cause significant
hyperkalemia in a 10 kg child.

Clinical Features

The onset of symptoms can occur within 1 hour, but may be delayed when slow
release formulations have been taken.

Following oral overdose of potassium salts:

1.

GIT upset:
° This is common and occurs early.
° Nausea, vomiting and abdominal pain.

More severe GIT complications may include:



° lleus.
° GIT perforation.
2. General clinical features of hyperkalemia

These are non-specific but may include:

° Lethargy/ weakness.
° Confusion.
° Parasthesia
° Hypo-reflexia.
3. Pre-terminal cardiac complications:
) ECG abnormalities (see hyperkalemia guidelines)
) Bradyarrhythmias and cardiac arrest, (often at levels of around 8 mmol/L)
) Note _that lethal arrhythmias can occur suddenly and without clinical
warning.

Investigations

Blood tests
1. FBE

2. U&Es/ glucose

° Urgent potassium levels.
° Check renal function.

ECG

° All patients should have an urgent ECG and be placed on continuous ECG
monitoring.

) Progressive ECG changes occur as hyperkalemia progresses:
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The effects of increasing hyperkalemia on the ECG. Levels are in mmol / L.

AXR

° This is a useful part of the risk assessment of patients who overdose with slow
release potassium tablets.

° Slow release potassium chloride is radio-opaque and so an AXR can confirm the
overdose as well as make an estimate of the number of tablets ingested.

) Serial AXRs have a role in monitoring the success of decontamination efforts.
See Appendix 1 below.

Management

Initial efforts should be aimed at close monitoring and treatment of rising serum
potassium levels whilst making arrangements for possible urgent dialysis in high-
risk patients.

1. Manage all patients in a resus cube on continuous ECG monitoring.
) IV access and send for urgent blood for urgent potassium levels.
° 12 lead ECG in all cases.

2. Hyperkalemia

° Aggressively treat any hyperkalemia with IV calcium, IV bicarbonate, IV
insulin and dextrose as indicated.

See hyperkalemia document for the treatment hypekalemia.

° Resonium A will not be useful following massive KCI overdose. It binds
only 1 mEq of potassium per gram.

° Note that in massive overdoses, the conventional methods of treating
hyperkalemia will not be sufficient and early planning for



hemodialysis must be made before overwhelming hyperkalemia
occurs.

Decontamination:

Charcoal:

° This does not bind KCI and so is not indicated.

Whole bowel irrigation:

) This should be considered within the first 2 hours of ingestion for patients
who have ingested > 2.5 mmol/kg of potassium and if the persistence of
tablets is confirmed on AXR
In general the decision whether to decontaminate is based on knowledge
of the number of tablets ingested, the feasibility of administration if the
patient already has severe hyperkalemia, and the time since ingestion.

) It should be noted however that decontamination by this method
cannot be achieved rapidly enough to avoid the development of lethal

hyperkalemia in very large overdoses. *

It must therefore, in no way, delay the initiation of hemodialysis
where indicated.

Its chief value will lie in completing decontamination once
hyperkalemia has been controlled with hemodialysis. *

Endoscopic removal of tablets:
) This carries anaesthetic risks, especially in hyperkalemic patients.

° It may be option, where whole bowel irrigation is not feasible, and there
are no facilities for haemodialysis.

Hemodialysis:

° Hemodialysis is the definitive treatment of hyperkalemia following
massive KCI overdose.

° It will provide immediate control of hyperkalemia.
° It must be started before life-threatening levels of hyperkalemia develop.

The planning for hemodialysis therefore in massive overdose begins at the risk
assessment stage and is indicated if there is: *



An ingested dose of > 40 X 600 mg tablets of KCI, the presence of which
is confirmed on AXR.

Renal impairment.
Cardiovascular instability.
Serum potassium that is > 8.0 mmol/L.

A rapidly rising serum potassium.

Monitoring whilst on dialysis:

Disposition

Hemodialysis should continue until decontamination of the GIT with WBI
is confirmed on AXR.

Serum potassium should be closely monitored following cessation of
hemodialysis, as a rising potassium level will indicate incomplete
decontamination with ongoing absorption.

Haemodialysis will need to be reinstituted in this circumstance.

Patients that have toxicity or who have taken a potentially toxic dose should be managed
in a HDU or ICU with facilities for dialysis.

Patients are medically clear once decontamination of the GIT is complete and serum
potassium is stable off haemodialysis.



Appendix 1

Typical radiographic appearance of slow release preparation potassium tablets, (“Slow
K”). These are radiopaque and readily seen in the stomach in cases of early presentation
post ingestion. This patient was a 42 year old woman who presented to the ED, just 90
minutes after ingestion of 40 tablets. The patient was successfully treated with
glucose/insulin therapy and whole bowel irrigation. (Radiograph courtesy of Dr. Naren
Gunja, Medical Director, NSW Poisons, Clinical Toxicologist, Westmead/Blacktown
Hospitals & Clinical Senior Lecturer, Sydney Medical School).



Appendix 2

Chemistry of Potassium:

Potassium, Life Science Library, “Matter ”, 1963.

Elemental symbol: K, from its Latin name kalium
Atomic number 19

Atomic weight. 39.0983

Classification Metal

Physical appearance Silvery white.

Discovered by: Sir Humphrey Davy in 1807.
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