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Introduction

Syphilis is caused by a bacteria, Treponema pallidum (T. 
pallidum), which passes through various stages of medical 
presentation.1 Nearly all cases of syphilis are spread by 
vaginal, ano-genital, and oro-genital contact. The overall 
incidence of syphilis declined after the discovery/invention 
of penicillin and the implementation of public health care 
measures. However, the number of cases has started to rise 
again along with HIV infection, with which syphilis shares 
a synergistic relationship.2,3

Syphilis is referred to as “the great imitator” due to its 
extensive clinical manifestations, which may resemble those 
of other illnesses.3 It can be classified into primary, second-
ary, and tertiary syphilis, with neurosyphilis (NS) being a 
variant of tertiary syphilis. Nervous system (NS) can be 
divided into early or late NS, and it presents with numerous 
distinctive symptoms, such as seizures, cranial nerve defects, 
emotional instability, difficulties with memory, and cogni-
tion impairment.4 The prevalence of acute symptomatic sei-
zures secondary to NS is highly variable and could range 

from 14% to 60%.5,6 Status epilepticus is regarded as one of 
the infrequent and lethal manifestations of NS, and only a 
few case reports have been published until now. After the 
discovery of penicillin, cases of tertiary syphilis have been 
reduced, but some cases of central nervous system (CNS) or 
spinal involvement are still reported occasionally.7–9

In this case report, we describe the presentation and clini-
cal course of a 25-year-old male with a complex medical his-
tory and a fatal outcome due to NS-related complications. 
The study aims to explore the clinical presentation, diagnos-
tic process, treatment regimen, and the profound significance 
of this particular case.
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Case presentation

A 25-year-old male with no known comorbidities was brought 
unconscious to the emergency room on April 6, 2023 at our 
hospital with complaints of headache for the last 3 years, fever, 
and altered level of consciousness (ALOC) over the previous 
10 days. The headache that started 3 years back was moderate 
to severe and occurred throughout the day, more localized 
toward the frontal region and relieved by analgesics. Such epi-
sodes occurred every week. The fever that started 10 days 
back was sudden, high-grade, continuous without rigors or 
chills, and relieved by medication temporarily. It was associ-
ated with headaches and episodes of vomiting that were non-
projectile and contained food he ingested. During his journey 
to Hyderabad, he developed ALOC, which started with irrita-
bility, and later, he became unresponsive, after which the 
patient was brought to our hospital. During his course of initial 
stay, he developed generalized tonic-clonic seizure that was 
associated with frothing. The patient has no history of trauma, 
dysphagia, blurring of vision, diplopia, or urinary/fecal incon-
tinence. He has had a sexual history with males and donkeys. 
His medical and family history were unremarkable. Although 
the source of the patient’s exposure to T. pallidum remains 
unclear, it is suspected that it may have been related to his trip 
to Hyderabad, or the complex sexual history noted upon his-
tory taking.

The patient’s initial vital signs upon presentation were as 
follows: fever of 102 F, a heart rate of 110 beats per minute, 
a blood pressure of 105/60 mmHg, an oxygen saturation 
level of 92%, and a respiratory rate of 22 breaths per minute. 
The patient was kept on the Synchronized Intermittent 
Mandatory ventilator (SIMV) and had a Glasgow Coma 
Scale (GCS) of 3/10. On cranial nerve examination, his 
pupils were reactive, doll eyes were positive, and brainstem 
reflexes were diminished. On motor examination, his bulk 
and tone are normal, and his power is moving all four limbs, 
1+ reflexes, and mute plantar reflex.

Cerebrospinal fluid drainage (CSF DR) revealed the 
following results: glucose was 66 mg/dl (RBS = 250 mg/dl), 
protein was 85 mg/dl, white blood cells 0.022 × 109/L neu-
trophils were 5%, lymphocytes were 90% and monocytes 
were 5%. His anti-nuclear antibodies test came positive,  
and his syphilis antibody test (ECLIA) and Treponema 
Pallidum Hemagglutination Assay both were reactive while 
he was negative for HIV, hepatitis B and C, and tuberculosis. 
Although there is an absence of standardized testing for 
NS, the diagnosis was made based on the current Center for 
Disease Control recommendations, where NS is confirmed 
for patients diagnosed with syphilis, report neurological 
symptoms, and demonstrate abnormal CSF findings.10

The patient was initially treated with Intravenous (IV) 
Meropenem 1g thrice a day (TDS), IV Vancomycin 1g twice 
a day (BD), IV Acyclovir 750 mg TDS and IV Dexamethasone 
8 mg BD as a viral infection had been suspected, necessitat-
ing prompt management. However, after being diagnosed as 

a case of NS he was started on IV Benzyl Penicillin G 4MU 
every 4 hourly.

A magnetic resonance imaging (MRI) scan of the brain 
was done on the third day of admission. It showed abnormal 
signal intensity areas involving bilateral basal ganglia, thal-
ami, and periventricular deep white matter (Figure 1). A non-
enhancing, fluid signal intensity area in the white matter of 
the right parietal lobe shows peripheral high signal and 
restriction (Figure 2). Moreover, magnetic resonance angi-
ography (MRA) of the brain was done, which showed lep-
tomeningeal enhancement in the right parieto-occipital 
region, representing leptomeningitis.

Between initial hospitalization and the 6th week of  
hospitalization, there was no improvement in the scoring  
of GCS and patient was administered IV Benzyl Penicillin  
G 4MU every 4 h. On the 6th week of hospitalization,  
the patient developed spontaneous left-sided pneumothorax. 
ABGs showed pO2 (227 mmHg), pCO2 (118 mmHg), and 
bicarbonate (39.3 mmol/L). Chest X-ray showed worsening 
left-sided pneumothorax and right-sided consolidation 
(Figure 3). His GCS remained stable at 3/10. The pupils were 
bilaterally equally reactive to light, with the right eye later-
ally deviated forward. There was decreased bilateral bulk 
and tone on motor examination with no power and reflexes. 
All signs were consistent with brain death. The family was 
counseled regarding the patient’s prognosis, and he was dis-
connected from the ventilator.

Figure 1. Post-contrast magnetic resonance imaging showing 
abnormal signal intensity areas involving bilateral basal ganglia, 
thalami, and periventricular deep white matter (red arrow).
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Discussion

The current study summarized the neurological manifesta-
tions that may occur during the course of the disease and 
presented a case diagnosed with NS, which may aid in the 
condition’s more rapid diagnosis as clinical diagnosis of NS 
is still far from ideal. Because of its wide range of possible 

appearances, NS is one of the most challenging conditions to 
identify in patients without a known history of syphilis 
infection.

In our case study, our patient’s initial complaints of severe 
headaches, fever, and ALOC are common neurological 
symptoms seen in NS. The recurring, severe headaches 
localized in the frontal region were likely indicative of NS 
involvement in the CNS, but that has not been seen usually 
in syphilis cases. The development of ALOC probably indi-
cates significant CNS involvement. ALOC evolving from 
irritability to complete unresponsiveness is a crucial clinical 
finding not commonly seen in such patients. Such findings 
made the diagnosis challenging.

In a study done by Drago et al.11 on 286 syphilitic patients, 
with 141 cases (49%), general paresis was the most prevalent 
manifestation. Cognitive impairment, behavioral abnormali-
ties, dementia, depression, mania, and psychosis with audi-
tory or visual hallucinations were other common signs. 
Similar results were revealed by an older study done by 
Conde-Sendín et al.12 A study by Lee et al.13 also found a 
similar presentation in 24 syphilitic patients. All of these 
symptoms, however, were not present in our case.

The imaging studies, including post-contrast MRI and 
MRA, provided critical information about the extent of CNS 
involvement. Abnormal signal intensities in the basal gan-
glia, thalami, and periventricular deep white matter observed 
in the MRI are consistent with NS-related CNS pathology. 
Leptomeningeal enhancement seen in the MRA represents 
leptomeningitis, further supporting the diagnosis.13

Figure 2. An MRI of the brain; (A) without contrast  and (B) with contrast. A non-enhancing, fluid signal intensity area in the white 
matter of the Right Parietal lobe shows peripheral high signal and restriction (yellow arrow).

Figure 3. An anterior/posterior view of the chest X-ray 
showing right-sided consolidation (red arrow) and left-sided 
pneumothorax (purple arrows).
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After the initial infection, the CNS may get involved 
months, years, or even decades later. Less than a day after 
the first syphilitic infection, T. pallidum enters the CNS by 
hematogenic and lymphatic spread, causing perivascular and 
leptomeningeal inflammation, according to data from animal 
models.14,15 T. pallidum is frequently found in the CSF of 
people with latent and early-stage syphilis with various tech-
niques such as polymerase chain reaction.16 A study from 
Japan showed these bacteria in the CSF of 28.6%  
of patients with primary and secondary syphilis, which is 
suggestive of an early CNS invasion by T. pallidum.17

A gold standard for NS diagnosis does not yet exist. 
Different recommendations indicate the use of treponemal 
and nontreponemal diagnostics and the appropriateness of 
lumbar punctures in syphilitic patients. As a result, the 
diagnosis is made using a combination of neuroimaging, 
CSF abnormalities, clinical symptoms, and diagnostic test-
ing, and a similar approach was used for this case. For this 
reason, NS is currently considered a significant clinical 
challenge, and brain MRI may be recommended as a help-
ful diagnostic technique in the differential diagnosis of 
NS.14,18 Scholarly publications suggest that some findings 
in the NS, such as atrophy, white matter lesions, cerebral 
infarction, medium contrast enhancement, and edema, may 
be more specific.14,19 These were consistent findings in our 
case as well.

Multiple studies have shown a prevalent occurrence of 
the meningovascular type of NS, leading to direct imaging 
evidence of cerebral vasculitis and cerebral infarctions, par-
ticularly in the brainstem or basal ganglia.18–20 The middle 
cerebral artery and basilar artery branches are the most com-
monly observed abnormalities in NS.18,21 A few researchers 
have found hyperintensities on MRI of the mesial temporal 
regions, which mimic viral encephalitis.22,23 NS can be dis-
tinguished from encephalitis by the coexistence of atrophy 
and temporal horn enlargement instead of edema. It has 
been established that one characteristic of the general pare-
sis of the insane is selective atrophy of the mesial temporal 
structures.23

Furthermore, we reviewed and compiled all of the NS 
cases, looking at their age, gender, chief complaints, and site 
of myelitis, as well as their treatment plans and outcomes. In 
addition, we did a thorough literature search on the PubMed 

database for all studies with full text available in English and 
original data on NS patients published in the last 5 years, 
from January 2017 to October 2023. We searched using the 
following keywords: NS, Treponema pallidum, myelitis, and 
prognosis. As a result, we found a total of 9 published arti-
cles with 12 NS cases (Table 1).

The unfortunate outcome of the presented case illus-
trates the potential grave respiratory consequences of NS. 
Despite initial supportive care and targeted antibiotic  
therapy, the patient encountered severe pulmonary compli-
cations, specifically the development of spontaneous left-
sided pneumothorax, escalating to respiratory failure and 
right-sided consolidation. The subsequent decline in gas 
exchange parameters, indicated by ABG findings show-
casing severe hypoxemia and hypercapnia, emphasized  
the critical impact on pulmonary function. These grave 
complications, accentuated by the evolving chest X-ray 
abnormalities, ultimately contributed to the patient’s 
demise, underscoring the criticality of comprehensive 
monitoring and prompt intervention in cases of NS with 
respiratory involvement. However, since respiratory com-
plications could have possibly been ventilator-related or 
due to pneumonia infection, which could result from a 
nosocomial infection after a 6-week stay at the hospital, a 
definite association between NS and respiratory complica-
tions could not be established by our report. Therefore, 
there is a need for further research to compare the presence 
of respiratory complications in NS patients who required 
ventilators and those who did not to enhance their outcomes 
and reduce mortality rates.

Conclusion

This case emphasizes the need for healthcare providers to 
maintain a high index of suspicion for syphilis, particularly 
when evaluating patients with unexplained neurological 
symptoms. Timely diagnosis and appropriate treatment are 
essential to prevent the progression of NS and its poten-
tially devastating consequences. Our case also highlights a 
potential association between respiratory complications 
and NS infection, which sheds the light on the need for 
future research to investigate such an association for 
improving patient outcomes.
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