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Methylphenidate (MPH) is a sympathomimetic stimulant used to manage adult
narcolepsy and attention deficit hyperactivity disorder (ADHD), which is frequently
abused. We present the case of a 37-year-old female who developed acute right ventricle
(RV) failure after the self-injection of IV MPH. While difficult to prove causation, the
temporal relationship between self-injection and symptom onset suggests a role for MPH
in this patient’s acute RV failure. Other causes for acute RV failure were ruled out: she
had no prior history of PH, ECG was not consistent with ischemia, computed tomography
angiography (CTA) was negative for pulmonary embolism (PE), and Right heart
catheterization (RHC) was not consistent with left ventricular failure. While there are
case reports of persistent PH with chronic IV MPH use, this case describes the only
reported incident of transient acute RV failure after IV MPH use.

CASE PRESENTATION

A 37-year-old female with gastroparesis and attention
deficit hyperactivity disorder presented with weight loss
and was admitted for severe protein-calorie malnutrition.
On day 10 of admission, she had unwitnessed syncope with
associated tachycardia, hypotension, and hypoxia. She re-
ceived intravenous (IV) fluids without improvement and
was transferred to the intensive care unit. A chest X-ray
showed bilateral reticular opacities suggestive of airway in-
flammation. Her electrocardiogram (ECG) was notable for
sinus tachycardia with diffuse non-specific ST and T-wave
abnormalities. Troponin T was elevated at 0.324 ng/ml
(normal <0.029 ng/mL), and NT-pro-BNP was high at 1581
pg/mL. A bedside echocardiogram showed RV systolic fail-
ure, RV dilation, and interventricular septal bowing (Figure
1). Computed tomography angiography (CTA) was negative
for pulmonary embolism (PE). Right heart catheterization
(RHC) revealed elevated pulmonary artery pressure, low
mixed-venous oxygen saturation, and normal pulmonary
capillary wedge pressure, suggestive of RV failure from
acute pulmonary hypertension (PH) (Table 1). A nurse
identified a foreign syringe among the patient’s belongings,
and she admitted to crushing MPH pills and self-injecting
into her midline catheter before her syncopal episode. Her
symptoms resolved after 3 days of supportive care. A repeat
echocardiogram showed normal RV size and systolic func-
tion.

DISCUSSION

Methylphenidate (MPH) is a frequently abused stimulant.
We present a case of transient right ventricle (RV) failure

after injection of MPH. MPH is a central nervous system
sympathomimetic stimulant used to treat adult narcolepsy
and attention deficit hyperactivity disorder (ADHD). It is
commonly abused by high school and college students, both
those who have been prescribed it and those who obtain it
illegally, with the majority of documented cases happen-
ing in individuals with a history of substance abuse disor-
der.1=% The tablets are crushed into a fine powder for nasal
inhalation or dissolved into a liquid for intravenous (IV)
injection, allowing it to enter the brain quickly and pro-
duce an amphetamine-like stimulant effect characterized
by brief euphoria, anxiolysis, increased focus, and intellec-
tual capacities.l2 This is followed by a “down” period of
anxiety and dysphoria.! Chronic IV MPH use results in sig-
nificant weight loss and tolerance effect, requiring higher
doses to achieve the desired euphoric effect. This eventu-
ally leads to a withdrawal syndrome characterized by ab-
dominal pain, sweating, shivering, nausea, and vomiting.!
IV MPH has been associated with significant morbidity and
mortality with several case reports describing the associa-
tion with granulomatous lung disease, fatal pulmonary hy-
pertension (PH), cerebral artery occlusion, intracranial he-
morrhage, and acute hepatic necrosis.>~10

Proposed mechanisms for PH in chronic MPH use in-
clude occlusion of pulmonary arterioles by foreign body
granulomas, thickening of the small pulmonary arteries
and arterioles, and serotonin-mediated pulmonary vaso-
constriction.8 There have been case reports describing pul-
monary hypertension with chronic MPH use IV injections
and inhalation.811 In this case, the patient admitted to
crushing her MPH pills and self-injecting through her mid-
line. This caused line-related upper extremity DVT, gram-
positive bacteremia, and an acute rise of pulmonary artery
pressure causing acute hypoxic respiratory failure and RV
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Figure 1. Four chamber view echocardiogram showing right ventricle (RV) dilation with bowing of the

interventricular septum leading to left ventricle (LV) underfilling.

Table 1. Right Heart Catheterization measurements
obtained on admission to the intensive care unit.

Measurement Value Normal
range
Right atrial pressure 11 2-6 mmHg
mmHg
Right ventricle pressure 36/9 15-30/
(systolic/diastolic) mmHg 1-7mmHg
Pulmonary artery pressure 38/18 15-30/
(systolic/diastolic) mmHg 8-15
mmHg
Pulmonary artery mean 27 9-18
pressure mmHg mmHg
Pulmonary capillary wedge 8 6-12
pressure mmHg mmHg
Pulmonary artery mixed 56% 70%-75%
venous O2 saturation

failure. This was evidenced by echocardiographic findings
and right heart catheterization. While difficult to prove
causation, the temporal relationship between self-injection
and symptom onset suggests a role for MPH in this patient’s
acute RV failure. Other causes for acute RV failure were
ruled out: she had no prior history of PH, ECG was not con-
sistent with ischemia, CTA was negative for PE, and RHC
was not consistent with left ventricular failure. While there
are case reports of persistent PH with chronic IV MPH use,
this case describes the only reported incident of transient
acute RV failure after IV MPH use. In conclusion, the case
highlights the importance for health care providers to be fa-
miliar with the manifestations of MPH abuse.
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