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A B S T R A C T   

Introduction and importance: Paroxysmal sympathetic hyperactivity syndrome is frequently reported in traumatic 
brain injury. However, it may occur in non-traumatic brain injury, such as tuberculous meningitis with 
hydrocephalus. 
Case presentation: We reported a 38-year-old male who presented with acute decrease of consciousness and 
hemiparesis that was developed during antitubercular drugs therapy. CT Scan showed hydrocephalus and 
granuloma lesion. Emergency ventriculoperitoneal shunting were performed. During treatment, the patient 
developed paroxysmal sympathetic syndrome during treatment that was controlled based on symptom elimi-
nation and prevention. 
Clinical discussion: Brain tuberculosis remains a difficult problem for clinicians. Even when antitubercular drugs 
are administered according to protocol, paradoxical reactions can occur. If hydrocephalus develops, ven-
triculoperitoneal shunting is one of the options for lowering intracranial pressure. Paroxysmal sympathetic 
hyperactivity may occur in brain tuberculosis and should be detected as soon as possible to avoid serious 
morbidity. 
Conclusion: Paroxysmal sympathetic hyperactivity may be developed in brain tuberculosis. Early identification 
and treatment are mandatory.   

1. Introduction 

Paroxysmal sympathetic hyperactivity (PSH) is a phenomenon 
characterized by episodes of elevated sympathetic activity [1]. Hyper-
activity of the sympathetic nervous system can appear as tachycardia, 
tachypnea, hypertension, diaphoresis, and increased body temperature. 
Majority of these cases were reported in traumatic brain injury [2]. 
Reports on PSH in tubercular meningitis are scarce. However, early 
identification and management of this condition should not be delayed 
given that PSH relates to problematic clinical outcomes, such as the 
poorer clinical result, physical handicap, prolonged hospital stay, and 
high healthcare costs [3]. 

Tubercular meningitis itself remains challenging problem for clini-
cian due to high morbidity and mortality. Even when antitubercular 
medications are administered according to protocol, new lesions or new 
clinical deterioration may develop. This condition is known as 

paradoxical reaction. This reaction may falsely suggest a drug-resistant 
state or treatment failure and may even trigger the search for a different 
diagnosis [4,5]. 

Hydrocephalus is among the most prevalent consequences of tuber-
culous meningitis, and it has been demonstrated to negatively impact 
the prognosis [6]. Surgery is necessary when signs of elevated intra-
cranial pressure are present. There are several surgical treatments for 
hydrocephalus, such as ventriculoperitoneal shunt, external ventricular 
drainage, and endoscopic third ventriculostomy [7]. To this date, there 
is no strong evidence regarding the best choice in hydrocephalus that is 
caused by tuberculous meningitis. 

Here we reported a case of tuberculous meningitis with hydroceph-
alus and paroxysmal sympathetic hyperactivity as complications. This 
neurologic deterioration occurred when the patients got antitubercular 
drugs for two months. This case report is written according to the revised 
2020 SCARE guideline [8]. 
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2. Case report 

A 38-year-old male presented to the emergency department of our 
hospital, a secondary community hospital, with a loss of consciousness 
three day prior to admission with intermittent vomiting. He had been 
suffering from a progressive headache for two weeks, particularly in the 
morning. There was also a three-month history of coughing and weight 
loss. Based on chest X-ray and sputum PCR GeneXpert examination two 
months prior, he was diagnosed with pulmonary tuberculosis and was 
given antitubercular drugs in accordance with WHO guidelines (cate-
gory 1, since resistance to rifampicin was not found). There was no 
history of trauma. History of BCG vaccine was found. His wife had 
pulmonary tuberculosis and had completed antitubercular regiment for 
six months. 

He was admitted with a Glasgow Coma Scale of 11/15. The patient's 
blood pressure, heart rate, respiratory rate, and temperature were all 
normal. During a neurological examination, right hemiparesis was 
discovered. On both lower extremities, there was a normal patellar 
tendon reflex and a positive Babinski sign. Nuchal rigidity was discov-
ered, as well as increased muscle tone. Pupils were symmetric, with a 
sluggish reflex on both sides. On funduscopic examination, there was 
hyperemia and swelling of the disc, as well as a blurring of the disk's 
margin, which is indicative of papilledema. 

On laboratory examination, hemoglobin was 11.6 g/dL (reference 
13–18), white blood count was 8800/μL (reference 4000–11,000/μL), 
platelet was 226.000/mm3 (reference 140.000–450.000/mm3), and 
erythrocyte sedimentation rate was 33 mm/h (reference 0–15 mm/h). 
There was also mild hyponatremia (130 mmol/L, reference 135–150 
mmol/L). Qualitative C-reactive protein was positive. Renal function, 
liver function, and arterial blood gas analysis were in normal range. 
Blood HIV ELISA was negative. 

Brain computed tomography (CT) indicated hypodensity on left 
thalamic and midbrain hypodensity, as well as temporal horn enlarge-
ment, consistent with communicating hydrocephalus (Fig. 1). The 
presence of basal cistern enhancement and rim enhancement mass on 
the quadrigeminal cistern following contrast delivery is suggestive of 
tuberculous meningitis and intracranial granuloma lesion. 

An emergency ventriculoperitoneal shunt was performed by general 
neurosurgeon. Cerebrospinal fluid (CSF) was clear with high pressure. 
Cerebrospinal fluid (CSF) analysis revealed lymphocytic pleocytosis 
with increased CSF protein of 320 mg/dL (reference 15-60 mg/dL) and 
normal glucose level of 52 mg/dL (reference 50–80 mg/dL). Random 
blood sugar was in normal range (120 mg/dL), made glucose CSF to 
blood ratio of 0.43. Mycobacterium tuberculosis culture of CSF at six 
weeks was negative. 

The patient was admitted to intensive care unit after procedure. 

Fig. 1. Head CT scan. Noncontrast CT scan showed enlargement of temporal horn (A) and infarct on the left thalamus (B). Following contrast administration, there 
was basal enhancement (C) and granuloma lesion on the quadrigeminal cistern (D). 
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Antitubercular chemotherapies (rifampicin, isoniazid, pyrazinamide, 
ethambutol, and streptomycin) were given along with mannitol and 
dexamethasone. He remained in stable condition for three days, but on 
the fourth day, his conscious state dropped to GCS 8/15. He developed 
paroxysmal limb stiffness with fever of 40 ◦C. Heart rate was increased 
to 150–160 times per minute with increased of respiratory rate to 30–40 
times per minute, along with excessive sweating. These symptoms 
occurred in 5 to 10 min, up to five times a day. Laboratory examination 
suggested no secondary infections with normal procalcitonin. Electro-
encephalogram revealed no epilepsy wave. Brain CT Scan showed 
increased of ventricular size with stable tuberculoma size. 

Based on clinical findings, paroxysmal sympathetic hyperactivity 
was considered a working diagnosis. We gave fentanyl, propranolol, and 
gabapentin in addition with cooling blanket. Frequency of the symptoms 
was reduced, but the GCS remained 8/15 until he was discharged from 
intensive care unit three weeks after. After given antitubercular therapy 
for three months later, the patient's GCS rose to 10/15 and underwent 
rehabilitative treatment. 

3. Clinical discussion 

Tuberculosis remains a significant public health issue around the 
world, in which Indonesia is a one of the most significant contributors to 
the global burden [9]. Tuberculosis of brain, such as tuberculous men-
ingitis and tuberculoma, is the most lethal form of tuberculosis with up 
to 40 % mortality [10,11]. The primary management goals are to reduce 
intracranial pressure and improve cerebral perfusion, while also to 
eradicate the bacteria and to lessen intracerebral inflammation [12]. 

We observed a paradoxical reaction in this patient following anti-
tubercular treatment. The patient had received antitubercular medica-
tion for one month but suffered from diminished neurological function. 
The CNS and respiratory system usually are the most involved sites in 
paradoxical worsening reported in the literature [13,14]. Even though 
the pathogenesis is poorly understood, this is commonly regarded as a 
response of inflammation to dead bacteria [15]. Increased protein level 
in CSF, that was also observed in our patient, is considered as risk factor 
[16]. Even though concomitant HIV infection is known as important 
predictor [17], paradoxical reaction is common in non-HIV patient with 
incident ranged from 30 % to 50 %, as reported in our case [18,19]. A 
paradoxical reaction can arise 2–3 months after starting antitubercular 
drugs [20]. Our patient experienced several CNS symptoms four weeks 
after treatment. Although paradoxical responses may cause confusion in 
the care of tuberculosis, especially considering drug resistance, it is not 
required to alter or discontinue anti-TB treatment when a paradoxical 
reaction occurs [21]. Even so, drug resistance is a notable consideration, 
especially in countries with high incident of tuberculosis such as 
Indonesia [22,23]. Bacterial culture and sensitivity test, despite being 
the gold standard, is only positive in about 40 % of cases and can take up 
to 6 weeks to produce a positive result [24]. When compared to culture, 
the GeneXpert test performs well in detecting rifampicin resistance in 
significantly less time [25]. 

The patient presented with enlargement of ventricular system and 
papilledema, suggestive of increased intracranial pressure. Unfortu-
nately, due to facility limitations, we were unable to monitor intracra-
nial pressure in our patient. The gold standard to measure intracranial 
pressure is invasive method that can be performed at epidural, intra-
parenchymal, or intraventricular [26]. However, it is still questionable if 
intracranial pressure monitoring will direct treatment or improve out-
comes in tuberculous meningitis. 

Increased intracranial pressure leads to the poor prognosis of 
tuberculous meningitis patients. Due to the existence of hydrocephalus, 
we inserted a ventriculoperitoneal shunt to lower intracranial pressure 
in this patient. However, pathology in ganglia basal, diencephalon, and 
midbrain, such as ischemia or inflammation, may also contribute to 
decrease of consciousness [27]. As in our instance, granulation lesions 
were suspected in the midbrain and thalamus. It may have been the 

reason why there was no increase in our degree of consciousness. The 
patient was in grade 3 based on modified Vellor grading (Table 1) [28]. 
External ventricular drainage (EVD) is another alternative for cerebro-
spinal fluid diversion. The decision to undertake shunt surgery is 
determined by the patient's response to EVD in a duration of time. Those 
who advocate for the use of EVD contend that global shunting in this 
patient is unsuitable due to the patient's high mortality and morbidity 
rates [29]. EVD is nevertheless impractical and susceptible to infection 
[30]. In addition, a prospective investigation revealed that the response 
of EVD did not correlate with the outcome of Vellore grade 3 patients 
[31]. 

Another alternative of CSF diversion is endoscopic third ven-
triculostomy (ETV). ETV is an endoscopic treatment that connects 
blocked CSF to the pre-pontine cistern via a stoma, allowing access to 
parts of the brain that may have normal CSF absorption [32]. However, 
ETV may be challenging in tuberculous meningitis because to the thicker 
third ventricular floor and larger basal exudates [33]. Both ven-
triculoperitoneal shunting and ETV pose a high risk of infection and 
bleeding [34]. Since there is limited high quality data, the choice be-
tween medical treatment for hydrocephalus, EVD, ETV, and ven-
triculoperitoneal shunting remains complex and debatable. 

Four days following surgery, the patient developed episodic hyper-
activity of sympathetic system. Paroxysmal sympathetic hyperactivity 
(PSH) is an episodic of sympathetic and/or motor hyperactivity in pa-
tients with an acquired brain injury. Increased respiratory rate, fever, 
diaphoresis, tachycardia, and dystonic posturing are some of the 
symptoms observed [35]. Although PSH has been found in various 
condition related to acquired brain injury such as stroke, infection, and 
anoxic injury, most reports regarding this condition are in clinical 
context of traumatic brain injury [1]. 

The precise pathogenic process is still unknown. There is no associ-
ation between PSH and the severity of brain injury. Currently, the 
disconnection theory and the excitatory: inhibitory ratio (EIR) model are 
the most frequently recognized theories [35,36]. According to discon-
nection hypotheses, PSH followed the release of one or more excitatory 
centers from control by a higher center. The EIR model proposes that 
PSH developed from disconnection and/or imbalance between the 
sympathetic and parasympathetic nervous systems, resulting in sym-
pathetic hyperactivity. However, PSH may result in secondary brain 
injury, extend hospitalization, and impose a large expense on the med-
ical system. During an episode, hyperventilation and elevated blood 
pressure can cause brain tissue hypoxia, worsen cerebral oedema, and 
increase intracranial pressure [3,37]. 

Diagnosing PSH may be difficult, even with the available diagnostic 
criteria [38]. PSH must be differentiated from sepsis, central high fever, 
seizure, and withdrawal syndrome. If a patient's conscious status dete-
riorated severely, PSH could be mistaken for an epileptic seizure. 
Therefore, EEG is mandatory. In our case, the EEG did not reveal any 
epileptic changes. In addition, because it is difficult to differentiate PSH 
episodes from sepsis or infection, antibiotics misuse is common. Regular 
close monitoring of the infection marker should be conducted [2]. Ma-
lignant hyperthermia, thyroid storm, and narcotic withdrawal syndrome 
are among the differential diagnoses for patient with such condition like 
PSH. 

Symptom elimination and symptom prevention, along with defini-
tive treatment, are the main treatment approaches. As a result of their 

Table 1 
Modified Vellore grading [28].  

Grade 

1 GCS 15 with no neurological deficit 
2 GCS 15 with neurological deficit 
3 GCS 9–14, with or without neurological deficit 
4 GCS 3–8, with or without neurological deficit 

GCS: Glasgow Coma Scale. 
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rapid onset and short half-life, symptom-relieving medicines can 
immediately terminate paroxysmal episodes. In general, these drugs aim 
to reduce fever in hyperthermia, control heart rate in tachycardia, 
dynamically manage blood pressure, provide timely and appropriate 
sedation, and relieve spasticity or decrease muscular tone. There are 
numerous pharmacological classes, such as non-selective β-blockers, α2- 
agonists, gabapentin, baclofen, bromocriptine, and long-acting benzo-
diazepines, that have demonstrated considerable clinical success. If 
symptoms persist, a continuous infusion of propofol, benzodiazepines, 
opioids, or dexmedetomidine may be administered until the symptoms 
decrease [39,40]. Importantly, physicians should be aware that combi-
nation therapy may be required to avoid persistent episodes, and that 
prophylactic drugs should be evaluated first for difficult-to-control 
persistent and chronic symptoms [2]. In our cases, episodes were suc-
cessfully managed using fentanyl, propranolol, and gabapentin. We also 
used cooling blanket to prevent the symptoms. For hyperthermia pa-
tients, it is beneficial to regulate the temperature of the room to give a 
less stimulating setting and to provide daily care [41]. A recent pilot 
study demonstrated that a lower room temperature is correlated with 
PSH, suggesting that environmental treatments, e.g., application of 
cooling blanket, may supplement medicinal therapies [42]. 

We reported an unfavorable outcome in our patient. Although PSH is 
usually associated with brain injury, it is problematic to declare that 
poor clinical results or higher morbidity are independently driven by 
these dysautonomia in TBI patients [1]. However, in an effort to reduce 
long-term disability in individuals with severe TBI, early detection of 
PSH may be beneficial [3,35]. 

4. Conclusion 

Paradoxical reaction following antitubercular drugs may lead to 
confusion in management. Drug resistance test should always be per-
formed. Ventriculoperitoneal shunting, external ventricular drainage, 
and endoscopic third ventriculostomy are surgical approaches available 
in treatment of hydrocephalus following tuberculous meningitis. Since 
there is no strong evidence, patient's clinical condition is the main 
consideration. Early identification of paroxysmal sympathetic hyperac-
tivity is mandatory to reduce long term disability in individuals with 
brain tuberculosis. 
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