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Case Reports
Acute Oleander Poisoning
A Suicide Attempt in a Geriatric Patient
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THE COMMON OLEANDER PLANT iS one of several families of
plants that have been shown to contain nondigitalis cardiac
glycosides. Oleander is an idiom for plants of the Nerium
oleander L, Nerium indicum, and Nerium odorum species.
Common names include soland, lorier bol, rosebay, and rose

laurel. These plants are widely distributed throughout the
tropical to the subtemperate zones of the world and in the
United States are frequently found from South Carolina west
to California and points south. Their decorative flowers and
prolific growth make them popular shrubs for landscaping.
They also may be found growing wild. I

The oleander's widespread prevalence and alluring
flowers make it a particular hazard for accidental ingestion
by small children, and most documented cases of human
poisoning by this plant have occurred in the pediatric popula-
tion.1 The plant also has shown toxicologic importance for
accidents when used in folk medicines when adults unknow-
ingly eat parts of the plant or food that has come into contact
with the plant, such as hot-dog sticks, and in homicides or

suicides. Also, as our case illustrates, toxicities are not lim-
ited to temperate climates.2

All parts of the plant contain cardiac glycosides, in-
cluding the roots and the smoke produced from burning, as

heat does not inactivate the glycosides. The major toxic ef-
fects are similar to those ofa digitalis overdose. This includes
direct glycoside poisoning of the sodium-potassium pump of
the heart and increased vagotonia. Most symptoms from
oleander poisoning are cardiac and gastrointestinal in
nature. Central nervous system disturbances and death may
follow. 1-4

We report a case of intentional oleander ingestion by a

nursing home patient after she allegedly received the ole-
ander plant from a mail-order service she located through an

advertisement in a periodical.

Report of a Case
The patient, an 83-year-old resident of a nursing home,

was discovered on the morning ofadmission to be combative
and semilucid. A mug with a small amount of brownish
material was found at the patient's bedside, and an ingestion
of some type was suspected. On arrival in the emergency

department, the patient reported that she had drunk oleander
tea the night before. Her medical history included severe
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osteoporosis, degenerative osteoarthritis, arteriosclerotic
heart disease, and overflow incontinence of the bladder, for
which she was taking naproxen sodium 500 mg twice a day,
trazodone hydrochloride 50 mg at bedtime, triazolam 0.125
mg at bedtime, calcium carbonate, and conjugated estrogen
daily. She had experienced no decline in her mental faculties,
and her admission to the nursing home was purely on the
basis ofher physical debility. She had no known allergies.

On initial examination, the patient's blood pressure was
102/50 mm of mercury, with a pulse rate of 40 per minute.
Her mental status alternated between periods of combative-
ness and semilucidity. Examination of her head, eyes, ears,
nose, and throat revealed pupils that were equal and reactive
to light and accommodation. Her extraocular motor muscles
were intact. Her chest and lungs were clear to auscultation
and percussion. Cardiovascular examination showed an ir-
regular rhythm, with a grade 3/6 holosystolic murmur heard
over the left sternal border. On abdominal examination there
was no hepatosplenomegaly, and bowel sounds were active.
Deep tendon reflexes were 2+ and equal.

In the emergency department, a cardiac monitor strip
revealed no apparent atrial activity, with a ventricular rate of
35 to 45. The QRS interval was 0.138 seconds. The patient
was given 0.5 mg of intravenous atropine sulfate, which
resolved her bradycardia. Atropine at the same dosage was
given twice during the first several hours of her hospital stay
because her bradycardia recurred. Her mental status did not
improve with the resolution of her bradycardia. A 12-lead
electrocardiogram after atropine had been given showed
atrial fibrillation with nonspecific ST segment changes and
intraventricular conduction delay. The patient was given acti-
vated charcoal in a 70% sorbitol slurry and appropriate intra-
venous fluids and was admitted to the intensive care unit.
Initial laboratory studies revealed a serum sodium level of
121 mmol per liter (mEq per liter), a potassium of 6.1 mmol
per liter (mEq per liter), and a digoxin concentration of 7.1
ngperml.

For the next 36 hours, the patient's condition remained
stable, and she had a gradual resolution ofher hyponatremia,
hyperkalemia, and elevated digoxin levels (Table 1). On the
third day of her hospital stay, she was transferred to the
psychiatric unit, where she gradually became more conver-
sant, calmer, and was able to address her concerns about
autonomy and dignity during the waning years of her life.
She was then discharged from the hospital to a different
nursing home.

Discussion
Several families of plants, including foxglove and ole-

ander, have been identified as containing cardiac glycosides.
These glycosides may include oleandrin, oleandroside, ner-
ioside, digitoxigenin, thevetin, and thevetoxin.2 4 Although
some of these glycosides have therapeutic properties-Wil-
liam Withering, in his classic account from 1795, described
treating dropsy with foxglove-exposure to these plants in
toxic amounts may induce cardiotoxic effects as well as gas-
trointestinal symptoms. The cardiac glycosides in oleander
produce more gastrointestinal effects than those in digoxin,
and the symptoms range from nausea and vomiting to
cramping and bloody diarrhea. In addition, oleander may



TABLE 1.-Laboratory Values in an 83-Year-Old Woman With Possible Oleander Poisoning
Day 1 Day 2 Day3 Day 6

Time
Laboratory Measurements 0810 1355 1605 2015 0535 0650 2040 0650

Sodium, mmol/liter ... . 121.0 124.0 119.0 123.0 123.0 126.0 130.0 136.0
Potassium, mmollAiter ..... 6.1 5.6 4.4 4.3 3.4 3.9 3.5 4.1
Digoxin, na/ml .......... >7.1 4.6 3.5 1.8 0.8 1.1 Not drawn

cause irritation to the mucosal membranes, resulting in
burning around the mouth and increased salivation. Confu-
sion, dizziness, drowsiness, weakness, visual disturbances,
and mydriasis are central nervous system manifestations of
toxicity.2'3'5'6

The most serious side effects of oleander poisoning are

cardiac. Various ventricular dysrhythmias and tachyarrhyth-
mias have been described. Bradycardia and heart block are
the most frequently reported cardiac abnormalities.1l3-5'7-9
Electrocardiography often reveals an increased PR interval,
a decreased QRS-T interval, and T wave flattening or inver-
sion.4 One investigator described anterolateral wall ischemic
changes in a 22-year-old.8 It is thought that these clinical
manifestations are the result of both increased vagotonia and
direct cardiac glycoside toxicity.2 6 An interesting primary
effect of the digitalis is the disruption of the normal sodium-
potassium adenosine triphosphatase (ATPase) activity within
the cell membrane.2 3'6 If we assume a similar phenomenon
with glycosides found in oleander leaves, this toxicity should
manifest itself by an elevation in the serum potassium level
and a depression in the serum sodium level, as noted in our
patient. Insulin and glucose infusion to correct the hyperka-
lemia may be less effective because of the disruption of the
ATPase-dependent pump.4

The treatment of oleander poisoning is empirically based
on the treatment of digitalis-glycoside toxicity and consists of
supporting the patient hemodynamically. This may include
administering atropine for severe bradycardia; using phe-
nytoin or lidocaine hydrochloride to control dysrhythmias;
placing a temporary venous pacemaker; or electrical coun-
tershock.4 6 10 Although not tested in humans, dipotassium
edetate, a calcium chelating agent, has been shown to be
successful in treating oleander overdose in cats. I 1

Administering digoxin-specific Fab antibody fragments
(Digibind) also has been advocated.3 In our patient, Digibind
therapy was held in reserve because of her rapid recovery
and our lack of adequate clinical experience using this sub-
stance. The only report on the use of digoxin-specific Fab
antibody for oleander poisoning was in a patient with a di-
goxin level of 1.5 ng per ml and irregular bradycardia.3 It
must be remembered that the digoxin level indicates an un-
known portion of the total glycosides2'9 and that Digibind
binds with an unknown portion of the total glycosides. The
use of digoxin-specific antibodies prevents further moni-
toring with digoxin levels.3

Other treatment methods are aimed at removing the toxic
substance from the stomach by emesis. Special concern must
be given to a patient with bradycardia before emesis is in-
duced because of the possibility of a vagal reaction and wors-

ening ofthe bradycardia.
Unabsorbed glycosides may be bound to some extent,

depending on the particular glycoside, by various binding
agents in the gut. These agents theoretically should be more

effective in absorbing less polar glycosides, such as digi-
toxin, than the more polar glycosides like digoxin (for ex-
ample, cholestyramine resin and colestipol). The use ofthese
agents is not thought to have substantial value in the treatment
of advanced toxicity, and they were not used in our patient. 12
Dialysis has also been shown to be of little benefit in amelio-
rating digitalis toxicity.9'0

Activated charcoal has been shown to be useful in pre-
venting further absorption of the cardiac glycosides and was
used. In these circumstances, activated charcoal is most ef-
fective when used soon after ingestion of the toxin; however,
it also may be of therapeutic benefit by its interruption ofthe
enterohepatic circulation ofthe glycoside. Unfortunately, not
all glycosides are involved in the enterohepatic circulation
sufficiently to be affected by intermittent charcoal therapy. 12
It is unknown ifthe glycosides ofoleander have enterohepatic
circulation, but administering activated charcoal is usually
without risk and may be beneficial.

The cross-reactivity seen between digoxin radioimmuno-
assays and the glycosides of oleander is well known.2 This
cross-reactivity can at least identify the presence of a car-
dioactive glycoside in the case of an unknown poisoning.
Beyond its qualitative usefulness in oleander toxicity, how-
ever, the digoxin serum level's clinical significance is un-
known. The digoxin radioimmunoassay is not specific for all
of the glycosides that may be present in the oleander plant.
Cheung and co-workers report radioimmunoassay results on
known aliquots ofN oleander (white, pink oleander) and N
thevetia peruviana (yellow oleander) mixed in pooled, drug-
free human serum. These results indicate that relatively low
serum concentrations-2 grams ofleafextract diluted 2,560-
to 128,000-fold-give serum levels of 0.5 to 3 ng per ml.9
This correlates with reports ofdeath after ingestion ofone or
two leaves or one seed. 1,3,6,9.13

In a previous report, a fatal case ofoleander overdose was
documented with an apparent digoxin level of 1.2 ng per ml
and a postmortem level of6.4 ng per ml.4 The authors specu-
lated that this may be because of postmortem redistribution
of the drug and a difference in cross-reactivity with oleander
for the two assays used. Our patient survived with a level of
7.1 ng per ml measured using the radioimmunoassay tech-
nique of the Mayo Clinic laboratory. There appears to be a
linear relationship established for the digoxin serum level
(natural log) and time, with a half-life of approximately 13
hours (Figure 1). It is unknown exactly what is being mea-

sured, however, and because the amount of cross-reactivity
is unknown, the use of a digoxin radioimmunoassay in ole-
ander toxicity will only indicate the presence of glycoside
and may not indicate the degree oftoxicity.

It is interesting that our patient's mental state did improve
as the assayed digoxin serum level declined. A digitalis over-
dose can cause delirium, but whether this is due to serum

hyponatremia and central nervous system intracellular hy-
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Figure 1.-Digoxin serum concentration versus timne, in minutes, is
shown.
pernatremia is unknown. Using the crude cross-reactivity
figures mentioned by Osterloh and colleagues, our patient
had a serum level of approximately 700 ng per ml of carden-
olides.2 Their 96-year-old patient had a much lower level and
succeeded in her suicide attempt. Her sodium level was high
at 161 mmol per liter and her hyperkalemia worse at a potas-
sium level of 8.3 mmol per liter. Why our patient survived is
unknown. Differences in age, organ system health, oleander
species, and in poison preparation are all possibilities.

The social aspects of this case are probably more impor-
tant than the medical. Specifically, oleander is grown
throughout the warm climates of the United States, with
large sections ofhighway medians in California planted with
it. Knowledgeable members of the geriatric population re-
alize that oleander poisoning can be fatal with relatively
small amounts ingested. Osterloh and associates calculated
the lethal oleander leaf dose of their patient at approximately
4 grams.2 Practicing physicians need to understand the po-
tential lethal properties of oleander and its availability
throughout the country, This is especially the case for geri-
atric patients because the suicide rate in those older than 65
years is higher than in any other age group and is projected to
increase. 14
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Cardiac Rupture in Blunt Trauma
Without External Signs of
Chest Injury

TODD P CHAPMAN, MD
Reno, Nevada

SURVIVORS OF CARDIAC RUPrURE due to blunt trauma are rare.
There are often massive associated injuries, and diagnosis
may be difficult. On the other hand, patients at first may have
minimal or no signs of chest injury, yet suffer from cardiac
rupture. Two such patients are described.

Reports of Cases
Case I
A 23-year-old woman lost control of her car and struck a

tree. At the scene ofthe accident, she was hypotensive (blood
pressure 80/50 mm of mercury), and this gradually pro-
gressed to a blood pressure of60mm ofmercury palpable on
arrival at the emergency department. Examination showed a
mandibular fracture and notable soft tissue swelling in the
neck. She had no bruises or other evidence of chest or ab-
dominal trauma. A chest radiograph showed no rib fractures
or other obvious signs of injury. Following nasotracheal intu-
bation and crystalloid infusion, her hypotension persisted.
On peritoneal lavage, no abnormalities were detected. Her
urine output was minimal. Her neck veins showed progres-
sive distention, and an emergency echocardiogram showed
pericardial tamponade. A pericardiocentesis was done be-
fore a surgical procedure. Removing 100 ml of nonclotted
blood from the pericardial sac improved the patient's systolic
blood pressure to 80 mm of mercury. In the operating room,
a median sternotomy was done, and a tense, blue, bulging
pericardium was noted. This was incised, with immediate
evacuation of blood, and the systolic blood pressure rose to
140 mm of mercury. A perforation of the right atrial ap-
pendage was found and controlled using a fingertip. This tear
was then easily oversewn. No other associated injuries were
identified. The patient had an uneventful convalescence and
was dismissed on the sixth postoperative day to be admitted
later for definitive oral surgery for the mandibular fracture.

Case 2
The patient, a 50-year-old woman, was involved in a

single-vehicle car accident in which she was pinned under the
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