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Abstract
Cerebral palsy (CP) is a debilitating disorder that can lead to life-long disability, with a high incidence in
Saudi Arabia. Secondary epilepsy and cardiac complications are common in CP patients. We present a rare
case of a 17-year-old female with CP, attention-deficit hyperactivity disorder (ADHD), secondary epilepsy,
and a history of post-cardiac arrest, with home medications carbamazepine, risperidone, and sodium
valproate. The patient presented with behavioral changes, bradycardia, hypothermia, and hypotension. The
patient experienced a generalized tonic-clonic seizure, which was treated. Despite initial interventions,
bradycardia and hypothermia persisted. Cardiology evaluation revealed normal cardiac function.
Risperidone was temporarily replaced with clonazepam and hydrocortisone, resulting in the patient's
arousal and stable vital signs. During the course of hospitalization, the patient also developed watery
diarrhea, which was resolved after stopping antibiotics on the sixth day. The patient was discharged after 13
days with stable vital signs and follow-up instructions. This case highlights the complexity of managing CP
patients with multiple comorbidities and the importance of a multidisciplinary approach to their care. It also
underscores the urgent need for further research to improve the understanding of CP and its associated
complications and develop more effective management strategies.
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Introduction
Cerebral palsy (CP) is a debilitating disease and is generally caused by damage to the brain of the fetus or
infant. It is one of the most common disorders that can lead to life-long disability [1]. CP can cause a
plethora of problems, ranging from spastic quadriplegia and spastic hemiplegia to the inability to perform
voluntary movements and lack of muscle coordination to involuntary shaking [2]. The incidence of CP
worldwide ranges between 2.3 and 3.6 per 1,000 live births [3]. However, its incidence in Saudi Arabia is 6.9
per 1,000 live births [4]. On the other hand, there are around 45 million people who are suffering from active
epilepsy, which encompasses idiopathic and secondary epilepsy [5]. Secondary epilepsy is quite common in
patients having CP, with a prevalence of 15-55% [6]. However, in children less than 18 years of age, the
prevalence can be as high as 50%, even after antiseizure medication [7]. CP patients are sedentary due to
problems with neuromuscular function, and this causes heart rate variability as well; these patients are more
prone to cardiac diseases due to improper function of the autonomic nervous system, and this, in turn, can
cause hypertension [8]. One review published by Amichai et al. in the pediatric CP population clearly shows
that these children have a high variability in heart rate with overall higher heart rate due to dysregulation of
the autonomic nervous system [9]. Herein, we present a unique and rare case of a 17-year-old female
suffering from CP with a history of secondary epilepsy and previous post-cardiac arrest who presented in
our clinic with behavioral changes. Further investigation pointed out that she had bradycardia and
hypotension with normal O2 saturation. The patient did not respond to the initial treatment. However,

medical management using midazolam, tazocin, and risperidone led to stabilizing the condition and
discharge after 11 days of admission, following the resolution of hypothermia.

Case Presentation
We present the case of a 17-year-old Saudi female patient, a known case of CP, ADHD, and bedridden with
secondary epilepsy that is currently treated using carbamazepine, risperidone, and sodium valproate. She
also had a similar presentation two years ago when she had a cardiac arrest revived by CPR due to severe
hypothermia. The patient presented to the emergency department (ED) with severe behavioral changes
observed over the week before admission. Notably, the patient was found to be persistently cold by her
mother the day before she arrived at the ED. While in the ED, the patient experienced a generalized tonic-
clonic seizure, which was successfully terminated with midazolam.

Initial examination revealed a conscious but disoriented patient. Vital signs were notable for bradycardia
(pulse: 55), hypotension (BP: 90/50), and hypothermia (temp: 32C). The patient had a blood oxygen
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saturation level (SpO2) of 96% on room air. The patient was admitted for hypothermia and started on tazocin

4.5 g IV every eight hours, sodium valproate 400 mg IV twice a day, carbamazepine IV three times a day, and
risperidone 8 mL at bedtime. Despite initial interventions, the patient's sinus bradycardia (HR: 34) with
normal respiration (RR: 20) and hypothermia (oral temp: 36.2°C) persisted into the first day of admission,
prompting the use of a warming blanket and warm intravenous fluids. By the third day, the patient's vitals
had stabilized, and she was transferred to a regular ward. However, the patient developed watery diarrhea by
the sixth day, which was not associated with blood, mucus, abdominal pain, nausea, vomiting, or fever.
Following a negative septic screen and unremarkable stool analysis, antibiotics were discontinued.
Subsequently, the patient's diarrhea resolved. During the patient's hospital stay, her vital signs and platelet
count were monitored daily (Table 1).

Day Temperature Pulse Blood pressure Platelets

0 32.7 55 90/50 90

1 36.2 34 91/49 71

2 36.5 77 122/70 88

3 36.9 87 110/66 95

4 36 78 101/69 88

5 35.9 62 118/61 87

6 35.8 64 118/64 77

7 32.9 46 90/60 69

8 36.5 68 110/70 138

9 35.3 74 127/53 73

10 35.5 68 129/62 67

11 36.1 64 108/58 112

12 36.4 75 90/62  

13 36 63 115/61  

TABLE 1: Daily recorded temperature, pulse, blood pressure, and platelet count of the patient
during hospital stay.
Normal ranges: Temperature: 36.4-37.6°C; Blood Pressure: < 120/80 mmHg; Platelets: > 270,000 platelets per microliter

On the seventh day, the patient's bradycardia returned, and she was essentially unresponsive. Cardiology
was consulted, and serial ECGs revealed a regular sinus rhythm (Figure 1). An echocardiogram showed
normal cardiac chambers, an ejection fraction of 68%, no evidence of dysfunction, no thrombosis or masses
noted, and normal pericardia with thin rim effusion. Clonazepam was temporarily discontinued in favor of
hydrocortisone, which led to the patient's arousal and stable vital signs. However, on the 11th day, the
patient showed signs of agitation, and clonazepam was resumed. After two more days of observation, the
patient was discharged with stable vital signs and a temperature of 36.5 ℃. The discharge medications
included carbamazepine syrup 200 mg twice daily, sodium valproate syrup 400 mg twice daily, and
clonazepam 2.5 mg/mL, three drops once daily. The patient was evaluated by psychiatry and advised to
discontinue risperidone for one month with outpatient department follow-up.
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FIGURE 1: Electrocardiogram (ECG) of the patient on the seventh day of
admission, showing a regular sinus rhythm with no abnormalities.

Discussion
CP is one of the most prevalent and common causes of disability during childhood [10]. A plethora of risk
factors are known to cause CP, including, but not limited to, low weight at birth, infection in the brain at
birth, low oxygen supply, and abnormal development of the brain [7,11]. Diagnosis of CP is done during
childhood and requires a multi-disciplinary approach; it includes birth history, investigation of posture
along with motor functions, and neuroimaging [12]. Although CP may not be progressive, the symptoms may
change with age [10]. The treatment strategy mainly focuses on physical rehabilitation and symptomatic
treatment [13]. However, treatment is given symptomatically by a multi-disciplinary team of clinicians,
including physicians from different specialties, nutritionists, therapists, and educational specialists [14,15].
Different medicines or interventions may be required to maintain or improve the quality of life of CP
patients [10,16-18]. 

Risperidone is an important medication and is generally used for schizophrenia and maintenance of bipolar
disorder [19]. Risperidone is commonly prescribed to CP patients to manage conditions such as irritability,
agitation, ADHD, and involuntary movements such as dystonia or chorea, though it does not address
spasticity directly [20]. Similarly, one study in 30 children with choreoathetoid CP found that treatment with
risperidone for six months showed that the abnormal movements reduced significantly [21]. Risperidone has
a good safety profile with only mild side effects, such as dizziness, nausea, weight gain, and sleep
disturbances, even after long-term usage [22]. On the contrary, a case report of a physically healthy
individual found that risperidone treatment caused thrombocytopenia and hypothermia [23]. Similarly,
another study found risperidone in a child caused hypothermia [24]. This points to the fact that, although
rare, risperidone may cause hypothermia in patients. Various mechanisms have been postulated.
Risperidone has an affinity to serotonin receptors, which could affect thermoregulation, leading to
hypothermia. Risperidone blocks alpha-2 adrenergic receptors to decrease vasoconstriction and shivering
during cold, causing hypothermia. Risperidone’s affinity to serotonin receptors also affects platelet
aggregation and causes thrombocytopenia. Hypothermia may develop a few weeks or years after treatment
with risperidone, so regular monitoring of body temperature is essential for patients on antipsychotic
medications [25].

In patients with CP, thermoregulation can be dysfunctional; thus, they generally have higher body
temperatures owing to the increased requirement of energy for everyday tasks, as well as improper
thermoregulation [7,11]. One study by Rossetti et al. found that 33% of the patients with CP had higher body
temperatures and perspiration during sleep [26]. Due to this, hypothermia has been used as a treatment
option in neonates who are born with signs and symptoms of encephalopathy to prevent not only CP later in
life but also other neurological disorders [27,28]. One retrospective study compared the incidence of mild
versus severe CP outcomes in neonates having intrapartum asphyxia treated with hypothermia. This study
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found that only 8% of the neonates developed CP [29]. Additionally, refractory status epilepticus (RSE) is a
common manifestation of CP [17]. Several pharmacological and non-pharmacological options are used to
control the RSE, which include drugs such as ketamine and sodium valproate and non-pharmacological
treatment options, such as transcranial magnetic stimulations and hypothermia [26,30]. Similarly, another
study found that, during exercise, CP patients were unable to properly lose heat from the body compared to
the healthy population [31]. These studies point to the fact that CP can be prevented or at least treated in
part with hypothermia [26-28,30,31]. What makes our study unique is the fact that, during admission, our
patient was suffering from hypothermia, which is an atypical presentation of CP and rarely seen in clinical
practice. Similar to our study, one case report showed that a CP patient was suffering from hypothermia
during admission [32]. These point to the fact that, although hypothermia can be used as a therapeutic
option, some CP patients may present with hypothermia. Thus, it is important to undertake more research
to understand these atypical presentations of CP.

Patients with CP are known to have a higher incidence of hypertension, myocardial infarction,
hyperlipidemia, and asthma, with an odds ratio of musculoskeletal at 6.97 and that of cardiometabolic
morbidity at 1.98 [33]. In concurrence with this study, our study also found that the patient had a myocardial
infarction two years before admission. Hypertension and myocardial infarction may be high in these
patients due to early neurological damage, as well as a sedentary lifestyle [34].

Hypotension and heart rate variability are also common symptoms found in patients with CP [7,35]. One
study found that 20% of the children suffering from CP had postural hypotension [35]. A systematic review
of 12 studies found that tachycardia was prevalent, and heart rate variability was high in patients with
CP [34]. In contrast, we found that our patient had bradycardia during the time of admission. These
differences, in part, may be explained by CP patients having high heart rate variability, which may lead to
either bradycardia or tachycardia.

An echocardiogram is a non-invasive technique that can detect several problems in the heart [36]. Due to the
high rate variability, the sedentary lifestyle of CP patients, and the high risk of cardiometabolic disorders,
the electrocardiogram is a valuable tool for detecting any heart abnormalities [33]. One study in pediatric CP
patients found a higher heart rate and abnormal echocardiogram, which is short PR interval, shorter QRS,
and short T-wave axis [37]. Although we did not find abnormalities in cardiac chambers in our patient, the
patient had an ejection fraction of 68% with no evidence of dysfunction or thrombosis. This heterogeneity in
disease presentation and causation may be due to the heterogeneous presentation of CP [38].

To our knowledge, this is the first case report of atypical CP presenting with hypothermia, bradycardia, and
hypotension in a patient with a history of epilepsy, post-cardiac arrest, and ADHD on carbamazepine,
risperidone, and sodium valproate, despite normal heart function. Hypothermia in CP may represent an area
where more research needs to be done to understand the disease, which may help in better treatment
options in the future. However, our study has a few limitations, such as it cannot be generalized to a large
population, causal inference cannot be drawn, results cannot be overinterpreted, and there is publication
bias.

Conclusions
This case highlights an atypical presentation of cerebral palsy involving temperature dysregulation,
bradycardia, and hypotension, potentially linked to antipsychotic use. The successful clinical management
involved discontinuing risperidone and implementing supportive care measures, including hydrocortisone
and careful adjustment of medications. This report underscores the importance of considering rare side
effects of commonly used medications in cerebral palsy patients, emphasizing a multidisciplinary approach
to managing complex clinical presentations.
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