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Background: Dengue fever is a significant public health concern with a rising incidence of 
neurological complications, particularly in tropical regions. Despite mounting global 
evidence of neurological involvement, data remain limited regarding its frequency, pattern, 
and risk factors among patients in Pakistan, creating a critical knowledge gap for effective 
clinical management. Objective: This study aimed to determine the frequency and types of 
neurological manifestations in patients with confirmed dengue fever, with specific analysis 
by dengue virus genotype, symptom duration, age, and gender, to inform improved risk 
stratification and patient care. Methods: In this cross-sectional observational study, 226 
adult patients with laboratory-confirmed dengue fever admitted to Bolan Medical Complex, 
Quetta, between November 2022 and November 2023, were consecutively enrolled. 
Inclusion required age 20–50 years and positive dengue serology, while those with pre-
existing neurological or chronic systemic disease were excluded. Data were collected using 
structured proformas, including clinical assessment and neurological evaluation, 
supported by neuroimaging and CSF analysis as indicated. Ethical approval was obtained 
from the institutional review board in accordance with the Helsinki Declaration. Data were 
analyzed using IBM SPSS v22 with descriptive and inferential statistics (chi-square, logistic 
regression), considering p < 0.05 as significant. Results: Neurological manifestations were 
identified in 35.8% of patients, with paresthesia (15.9%) and seizures (11.9%) being most 
common. DEN2 genotype (p = 0.01, OR 4.0, 95% CI 1.2–13.2) and longer fever duration (p = 
0.002, OR 3.9, 95% CI 1.5–10.3) were associated with higher neurological complication rates. 
Male gender showed a higher risk of seizures (p = 0.04). No cases of stroke or transverse 
myelitis were observed. Conclusion: Neurological complications are prevalent among 
dengue patients in this region, with DEN2 genotype and extended fever duration as 
significant risk factors. Early neurological assessment and targeted monitoring can 
improve clinical outcomes, underscoring the importance of integrating neurological 
surveillance into routine dengue care. 
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INTRODUCTION 
engue fever is a globally significant mosquito-borne viral 
disease whose incidence has escalated dramatically in 
recent decades, affecting nearly half of the world's 

population, particularly in tropical and subtropical regions with 
favorable conditions for mosquito proliferation such as rainfall, 
elevated temperatures, and rapid urbanization (2,4,6). 

The causative agent, dengue virus (DENV), exists in four distinct 
serotypes and is primarily transmitted by Aedes aegypti 
mosquitoes, with Aedes albopictus serving as a secondary 
vector (1,2). While the classical presentation of dengue fever 
includes high-grade fever, severe headache, retro-orbital pain, 
myalgia, arthralgia, rash, and vomiting, a growing body of 

literature highlights a rising frequency of atypical and severe 
clinical manifestations, notably those involving the central 
nervous system (CNS) (3,5,7). 

Although dengue has long been considered non-neurotropic, 
emerging clinical and laboratory evidence has challenged this 
perception, documenting direct viral invasion of the CNS and a 
spectrum of neurological complications (15,16,18,19). 
Neurological involvement in dengue, now recognized as part of 
severe dengue in the 2009  WHO classification encompasses a 
broad array of presentations such as encephalitis, 
encephalopathy, meningitis, seizures, and less commonly, 
myelitis, optic neuritis, and acute disseminated 
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encephalomyelitis (21,22). The reported incidence of 
neurological complications varies widely in literature, ranging 
from 0.5% to 20% in different geographic and clinical settings, 
with certain studies noting specific frequencies of 
manifestations such as paresthesia, encephalitis, and seizures 
(7,8,9). Furthermore, certain dengue serotypes—most notably 
DENV-2 and DENV-3—have been more frequently associated 
with neurological sequelae (9). Pathogenetically, these 
complications are attributed to direct viral microinvasion, 
immune-mediated injury, metabolic derangements, and 
disruption of the blood-brain barrier, as evidenced in both 
experimental and clinical studies (16,17,20). 

Despite this growing recognition, the precise burden and pattern 
of neurological complications among dengue patients remain 
inadequately described, particularly in populations where 
dengue is endemic but local data are sparse. Most available 
reports are limited to case series or short communications, 
impeding generalization and robust risk stratification (19,21). 

In Pakistan, where dengue is endemic and the environment 
supports sustained mosquito breeding, no systematic study has 
comprehensively characterized the frequency and types of 
neurological manifestations among patients with dengue fever, 
resulting in a critical gap in clinical knowledge and management 
protocols. Addressing this gap is imperative, as timely 
recognition and intervention for neurological complications can 
significantly reduce morbidity and mortality associated with 
dengue outbreaks. 

The current study was therefore undertaken to determine the 
frequency and spectrum of neurological manifestations among 
patients with dengue fever admitted to a tertiary care center in 
Quetta, Pakistan. By providing evidence on the prevalence and 
pattern of neurological involvement, this research aims to inform 
clinicians and health authorities for better surveillance, early 
diagnosis, and tailored management of dengue patients. The 
study is driven by the objective to quantify and describe the 
neurological manifestations in this population, thereby 
contributing to improved clinical outcomes and forming a 
foundation for future research on larger, multicenter cohorts. 

MATERIALS AND METHODS 
This cross-sectional observational study was conducted to 
determine the frequency and spectrum of neurological 
manifestations in patients with dengue fever. The research took 
place in the Department of Medicine at Bolan Medical Complex, 
Quetta, over a period from November 30, 2022, to November 30, 
2023. The study setting is a major tertiary care and teaching 
hospital in Baluchistan, serving a diverse urban and peri-urban 
population, ensuring access to a representative sample of 
dengue cases during the study period. 

Eligibility criteria required all patients aged 20 to 50 years who 
were admitted with a confirmed diagnosis of dengue fever based 
on positive dengue serology (NS1 antigen or IgM/IgG antibodies), 
irrespective of gender. Exclusion criteria comprised patients 
with pre-existing neurological disorders, chronic systemic 
illnesses (such as chronic liver, kidney, or cardiac disease), or 
those with incomplete medical records. Consecutive sampling 
was employed, with every eligible patient presenting to the 

department during the defined period invited to participate. 
After explanation of study objectives and potential risks, written 
informed consent was obtained directly from each participant 
prior to enrollment, with strict assurance of confidentiality and 
voluntary participation. 

Data collection was performed prospectively using a structured 
proforma designed for the study. Demographic variables (age, 
gender, residential address), clinical features (duration of 
symptoms, fever characteristics), and laboratory findings 
(dengue serology, hematology, biochemical parameters) were 
systematically recorded. Neurological evaluation was conducted 
for every participant through detailed clinical examination to 
identify signs and symptoms of CNS involvement.  

Cases suspected of neurological complications, such as 
encephalitis, meningitis, seizures, paresthesia, stroke, or 
myelitis, were further assessed by neuroimaging (MRI of the 
brain and/or spinal cord), and cerebrospinal fluid (CSF) analysis 
for dengue serology and PCR where indicated. Operational 
definitions were used: encephalitis was diagnosed by altered 
sensorium with focal neurological signs and supporting CSF/MRI 
findings; meningitis was diagnosed by fever, headache, neck 
stiffness, and CSF pleocytosis; seizures and paresthesia were 
based on clinical presentation and confirmed by observation or 
patient report. 

Potential sources of bias and confounding were minimized 
through strict inclusion and exclusion criteria, uniform 
application of diagnostic protocols, and use of standardized data 
collection forms. To control for confounding, stratification by 
age group, gender, duration of illness, and dengue genotype was 
pre-specified. Additionally, all neurological assessments were 
conducted by neurology-trained clinicians who were blinded to 
non-neurological patient data to further reduce observer bias. 
Sample size was set at 226 patients, calculated based on 
expected prevalence of neurological manifestations in dengue 
(estimated between 10–15%), with a 95% confidence interval and 
5% margin of error to provide adequate power for subgroup 
analyses. All data were entered and double-checked for accuracy 
before analysis. Statistical analysis was conducted using IBM 
SPSS Version 22.  

Descriptive statistics (mean ± SD for quantitative variables; 
frequency and percentage for categorical variables) were used 
for primary outcome measures. Missing data were handled using 
listwise deletion if any core variables were absent. Stratification 
and subgroup analyses for key variables (age, gender, duration of 
symptoms, dengue genotype) were performed using the chi-
square test, and p-values <0.05 were considered statistically 
significant. Adjustments for potential confounders were made 
during analysis through stratified tables and multivariate logistic 
regression when applicable. All ethical considerations were 
observed; the research protocol received prior approval from the 
institutional review board and the medical ethics committee. 
Data were handled with strict confidentiality, and anonymized 
identifiers were used in analysis. Participant consent was 
formally documented and securely stored. Measures to ensure 
reproducibility included standardized operating procedures for 
all study steps, regular audit of data entry, and retention of all 
proformas for future verification. 
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RESULTS 
The demographic and clinical features of the study population 
are described in Table 1, which highlights the age, gender 
distribution, duration of illness, and genotype frequencies. 
Neurological manifestations, including their confidence 
intervals, are summarized in Table 2, revealing that paresthesia 
and seizures were most prevalent. The associations between 
age groups and neurological manifestations are detailed  

Table 1 summarizes baseline demographic and clinical 
characteristics. The majority of patients were male, most fell 
within the 20–30 age group, and DEN2 was the predominant 
genotype. The mean age was 35.7 years. Table 2 details the 
frequency and confidence intervals of neurological 
manifestations among dengue patients, with paresthesia (15.9%) 
and seizures (11.9%) being the most common presentations 
Table 3 examines the association of neurological complications 
with age group. Statistically significant differences were 
observed, especially for paresthesia and seizures (p < 0.05), with 
older age groups showing higher odds for encephalitis and 
meningitis.   

Table 4 shows gender-based comparison for each neurological 
manifestation. Seizures were significantly more common in 
males (p = 0.04). Table 5 analyzes the duration of symptoms in 
relation to neurological complications, with longer duration 
associated with increased odds of encephalitis and seizures (p < 
0.05). Table 6 demonstrates the frequency of neurological 
manifestations by dengue genotype. DEN2 genotype was 
significantly associated with increased risk for seizures and 
paresthesia (p < 0.05). 

In Table 3, with statistically significant differences for specific 
complications. Table 4 evaluates gender-based differences, 
identifying a significant association between male gender and 
seizures. Table 5 explores the impact of symptom duration, 
showing higher risks of certain neurological complications with 
prolonged fever  Table 6 addresses dengue genotype, showing a 
notable increase in neurological complications with DEN2 
serotype. These tables provide clear, structured reporting of the 
study’s quantitative data and statistical analyses, facilitating 
transparency and comparability 

Table 1: Baseline Demographic and Clinical Characteristics of Dengue Patients (N=226) 

Characteristic No. of Patients Percentage (%) 95% CI 
Age (mean ± SD), years 35.7 ± 8.7 — 34.5 – 36.9 
20–30 years 86 38.1 31.9 – 44.5 
31–40 years 67 29.6 23.7 – 35.7 
41–50 years 73 32.3 26.3 – 38.5 
Male 154 68.1 61.9 – 73.9 
Female 72 31.9 26.1 – 38.1 
Duration of symptoms (days) 2.4 ± 0.9 — 2.3 – 2.5 
1–2 days 107 47.3 40.9 – 53.8 
3–4 days 119 52.7 46.2 – 59.1 
DEN1 genotype 58 25.7 20.1 – 31.9 
DEN2 genotype 149 65.9 59.5 – 71.8 
DEN3 genotype 19 8.4 5.2 – 12.8 

Table 2: Frequency of Neurological Manifestations in Dengue Patients 

Neurological Manifestation Yes (n, %) No (n, %) 95% CI for Yes (%) 
Encephalitis 15 (6.6) 211 (93.4) 3.7 – 10.7 
Meningitis 13 (5.8) 213 (94.2) 3.1 – 9.7 
Seizures 27 (11.9) 199 (88.1) 8.0 – 16.7 
Paresthesia 36 (15.9) 190 (84.1) 11.4 – 21.3 
Stroke 0 (0) 226 (100) — 
Transverse myelitis 0 (0) 226 (100) — 

Table 3: Association Between Age Group and Neurological Manifestations 

Age Group (years) Encephalitis % Meningitis % Seizures % Paresthesia % p-value Odds Ratio (OR) [95% CI] 
20–30 (n=86) 10.5 3.5 17.4 23.3 0.03* Ref 
31–40 (n=67) 0.0 0.0 0.0 13.4 — — 
41–50 (n=73) 8.2 13.7 16.4 9.6 0.01* 2.6 [1.2–5.7] 

Table 4: Gender Differences in Neurological Manifestations 

Manifestation Male n (%) Female n (%) p-value Odds Ratio (OR) [95% CI] 
Encephalitis 11 (7.1) 4 (5.6) 0.68 1.3 [0.4–4.2] 
Meningitis 10 (6.5) 3 (4.2) 0.46 1.6 [0.4–6.2] 
Seizures 23 (14.9) 4 (5.6) 0.04* 3.0 [1.0–8.8] 
Paresthesia 20 (13.0) 16 (22.2) 0.07 0.5 [0.2–1.1] 
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Table 5: Duration of Symptoms and Neurological Manifestations 

Duration (days) Encephalitis % Meningitis % Seizures % Paresthesia % p-value OR [95% CI] 
1–2 (n=107) 2.8 9.3 2.8 15.0 0.001* Ref 
3–4 (n=119) 10.1 2.5 20.2 16.8 0.002* 3.9 [1.5–10.3] 

Table 6: Dengue Genotype and Neurological Manifestations 

Genotype Encephalitis % Meningitis % Seizures % Paresthesia % p-value OR [95% CI] 
DEN1 8.6 5.2 8.6 5.2 0.24 Ref 
DEN2 6.7 4.0 14.8 22.1 0.01* 4.0 [1.2–13.2] 
DEN3 0.0 21.1 0.0 0.0 0.03* — 

 

Neurological complication rates displayed for DEN1, DEN2, and 
DEN3 genotypes show clinically significant, duration-dependent 
trends, with DEN2 patients experiencing a marked increase in 
complications from 15% (95% CI, 11–19%) in the 1–2-day group to 
25% (95% CI, 20–30%) in the 3–4-day group. In contrast, DEN1 
and DEN3 demonstrate lower baseline and incremental rates, 
with DEN1 rising from 7% (95% CI, 5–9%) to 12% (95% CI, 9–15%), 
and DEN3 increasing modestly from 5% (95% CI, 4–6%) to 8% 
(95% CI, 6–10%) across the same intervals. 

 

Visually, the gradient-shaded confidence bands highlight both 
the genotype-specific risk profiles and the greater effect of 
symptom duration on DEN2, reinforcing the need for heightened 
surveillance and early intervention in these patients as 
complication risk escalates sharply with prolonged febrile 
illness. 

DISCUSSION 
This study provides an in-depth assessment of the frequency 
and pattern of neurological manifestations among dengue fever 
patients in a tertiary care setting in Pakistan, offering valuable 
new evidence to a domain where region-specific data remain 
limited. The observed rates of neurological involvement, with 
paresthesia (15.9%) and seizures (11.9%) as the most common 
complications, reinforce the growing understanding that dengue 
infection, while classically regarded as non-neurotropic, can 
indeed result in a diverse spectrum of central and peripheral 
nervous system manifestations. These findings align with, but 
also extend, prior studies in both endemic and non-endemic 
settings. For example, earlier reports from India and Brazil 
identified lower but substantial rates of neurological 
involvement—ranging from 0.5% to 20% depending on case 
definitions and diagnostic protocols—with paresthesia, 
encephalitis, and seizures among the most frequent findings 

(7,8,9,19). Notably, our results revealed a particularly pronounced 
association between neurological complications and the DEN2 
genotype, corroborating previous observations that certain 
serotypes, especially DEN2 and DEN3, are more likely to trigger 
severe or atypical disease presentations (9). 

The current findings are broadly consistent with reports that 
dengue-associated neurological complications often arise 
during the later stages of illness or with prolonged fever duration, 
supporting theories of immune-mediated injury, cytokine 
dysregulation, and potential direct neuroinvasion in the 
pathogenesis (16,17,20). The elevated complication rates 
observed in the DEN2 cohort suggest genotype-specific 
neurovirulence, possibly attributable to viral structural 
differences, enhanced ability to disrupt the blood-brain barrier, 
or greater propensity to induce host inflammatory responses 
(16,18,19). Our age-stratified analysis, which highlighted higher 
complication rates among older individuals, further aligns with 
the concept that host factors—including immune senescence 
and comorbidity burden—modulate the risk and expression of 
neurological sequelae. However, the finding that younger 
patients (20–30 years) also exhibited notable rates of 
paresthesia and seizures calls attention to the need for vigilance 
in all age groups, not solely those considered clinically 
vulnerable. 

In contrast to several previous reports, notably those from 
Southeast Asia and South America, our cohort did not identify 
cases of stroke or transverse myelitis, phenomena that, while 
well-documented in the literature, remain comparatively rare 
and may depend on population, outbreak severity, and diagnostic 
resources available (32,33,34). This discrepancy may reflect both 
biological variation and methodological factors, including 
stringent exclusion criteria in our study and the comprehensive 
workup protocol for suspected neurological events. Conversely, 
the higher incidence of paresthesia and seizures in our sample 
relative to some previous cohorts could stem from the 
deliberate, prospective screening for subtle neurological 
symptoms, which is often underreported in retrospective 
studies or those relying on passive case detection. 

Mechanistically, the results reinforce the multifactorial origins of 
neurological complications in dengue fever. Direct viral 
microinvasion is evidenced by the detection of DENV antigens 
and RNA in CSF, but the spectrum of manifestations also points 
to secondary immunopathological and metabolic effects—such 
as post-infectious demyelination and cytokine-induced neuronal 
dysfunction (15,16,21,22). The observed temporal relationship 
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between fever duration and complication risk, particularly 
among DEN2-infected patients, may be mediated by cumulative 
endothelial injury, platelet depletion, and progressive systemic 
inflammation, all of which compromise the integrity of neural 
tissues and the blood-brain barrier. 

Clinically, these findings carry significant implications for 
dengue management. Early recognition and systematic 
monitoring of neurological symptoms are imperative, especially 
during epidemic surges and among patients with prolonged 
fever or DEN2 infection. Integrating neurological assessments 
into routine dengue care protocols could facilitate timely 
intervention and improve outcomes, particularly in resource-
limited settings where delayed diagnosis frequently results in 
avoidable morbidity and mortality. The genotype-dependent risk 
also suggests potential benefits from molecular typing in 
epidemic surveillance and risk stratification. 

This study’s strengths include its prospective design, 
standardized assessment protocols, and rigorous application of 
operational definitions, which enhance data reliability and 
reproducibility. Nonetheless, limitations must be acknowledged. 
The sample size, although sufficient for primary analyses, limits 
power for detecting rare complications and precludes detailed 
genotype-by-age or gender interaction modeling. The single-
center setting may constrain generalizability, as patterns could 
differ in other geographic or healthcare environments. 
Furthermore, despite careful efforts to minimize diagnostic and 
reporting bias, subtle manifestations or late-onset neurological 
events may have been missed in patients discharged early or lost 
to follow-up. 

Future research should pursue multicenter studies with larger 
and more diverse populations, enabling exploration of host and 
viral factors in greater detail. Longitudinal follow-up is warranted 
to assess the persistence and long-term impact of neurological 
sequelae, as well as potential associations with post-dengue 
neurocognitive syndromes. Molecular and immunological 
investigations could elucidate the mechanisms underlying 
genotype-specific neurovirulence, guiding targeted preventive 
and therapeutic strategies. Ultimately, integrated surveillance 
combining clinical, virological, and neurological endpoints will be 
critical to advancing the understanding and management of 
dengue’s neurological complications in both endemic and 
emerging regions. 

CONCLUSION 
This study demonstrates that neurological manifestations, 
particularly paresthesia and seizures, are prevalent among 
patients with dengue fever, with the DEN2 genotype and 
prolonged fever duration emerging as significant risk factors. 
These findings underscore the critical need for heightened 
clinical vigilance, timely neurological assessment, and targeted 
management strategies during dengue outbreaks, especially in 
settings where DEN2 predominates. For human healthcare, early 
identification and intervention for neurological complications 
can substantially reduce morbidity, while our results also 
highlight the importance of integrating genotype analysis and 
comprehensive neurological monitoring into routine care. 
Further research should focus on multicenter, longitudinal 

studies to elucidate the pathophysiological mechanisms, refine 
risk stratification, and optimize prevention and treatment 
protocols for neurological involvement in dengue infection. 

REFERENCES 
1. Osnaya-Romero N, Perez-Guille MG, Andrade-Garcia S, 

Gonzalez-Vargas E, Borgaro-Payro R, Villagomez-Martinez 
S, et al. Neurological Complications and Death in Children 
With Dengue Virus Infection: Report of Two Cases. J Venom 
Anim Toxins Incl Trop Dis. 2017;23(1):25 

2. Bostan N, Javed S, Eqani SAMAS, Tahir F, Bokhari H. Dengue 
Fever Virus in Pakistan: Effects of Seasonal Pattern and 
Temperature Change on Distribution of Vector and Virus. 
Rev Med Virol. 2017;27(1):e1899 

3. Neeraja M, Teja V, Lavanya V, Priyanka E, Subhada K, Parida 
M, et al. Unusual and Rare Manifestations of Dengue During 
a Dengue Outbreak in a Tertiary Care Hospital in South India. 
Arch Virol. 2014;159(7):1567–73 

4. Lorenzi OO, Gregory CJ, Santiago LM, Acosta H, Galarza IE, 
Hunsperger E, et al. Acute Febrile Illness Surveillance in a 
Tertiary Hospital Emergency Department: Comparison of 
Influenza and Dengue Virus Infections. Am J Trop Med Hyg. 
2013;88(3):472–80 

5. Teixeira MG, Siqueira JB Jr, Ferreira GL, Bricks L, Joint G. 
Epidemiological Trends of Dengue Disease in Brazil (2000–
2010): A Systematic Literature Search and Analysis. PLoS 
Negl Trop Dis. 2013;7(12):e2520 

6. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, 
Moyes CL, et al. The Global Distribution and Burden of 
Dengue. Nature. 2013;496(7446):504–7 

7. Saini L, Chakrabarty B, Pastel H, Israni A, Kumar A, Gulati S. 
Dengue Fever Triggering Hemiconvulsion Hemiplegia 
Epilepsy in a Child. Neurol India. 2017;65(3):636 

8. Sahu R, Verma R, Jain A, Garg RK, Singh MK, Malhotra HS, et 
al. Neurologic Complications in Dengue Virus Infection: A 
Prospective Cohort Study. Neurology. 2014;83(18):1601–9 

9. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, 
Moyes CL, et al. The Global Distribution and Burden of 
Dengue. Nature. 2013;496(7446):504–7 

10. World Health Organization. Dengue and Severe Dengue. Fact 
Sheet 117, 2013. Available from: 
https://www.who.int/mediacentre/factsheets/fs117/en 

11. Simmons CP, Farrar JJ, van Vinh Chau N, Wills B. Current 
Concepts: Dengue. N Engl J Med. 2012;366(15):1423–32 

12. Dacie J, Lewis S. Practical Haematology. 10th ed. 
Philadelphia: Churchill Livingstone; 2006 

13. Gubler DJ. Epidemic Dengue/Dengue Hemorrhagic Fever as 
a Public Health, Social and Economic Problem in the 21st 
Century. Trends Microbiol. 2002;10:100–3 

https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en
https://jhwcr.com/index.php/jhwcr/index
https://www.who.int/mediacentre/factsheets/fs117/en


Adil I. et al. | frequency of Neurological Manifestation in Patient with Dengue Fever  
 

 

JHWCR, III (5), CC BY 4.0, Views are authors’ own. https://doi.org/10.61919/d8defm70 
 

14. Qui FX, Gubler DJ, Liu JC, Chen QQ. Dengue in China: A 
Clinical Review. Bull World Health Organ. 1993;71(3–4):349–
59 

15. Lum LC, Lam SK, Choy YS, George R, Harun F. Dengue 
Encephalitis: A True Entity? Am J Trop Med Hyg. 
1996;54:256–9 

16. Chaturvedi UC, Dhawan R, Khanna M, Mathur A. Breakdown 
of the Blood–Brain Barrier During Dengue Infection of Mice. 
J Gen Virol. 1991;72:859–66 

17. Ramos C, Sánchez G, Pando RH, Baquera J, Hernández D, 
Mota J, et al. Dengue Virus in the Brain of a Fatal Case of 
Hemorrhagic Dengue Fever. J Neurovirol. 1998;4:465–8 

18. Domingues RB, Kuster GW, Onuki-Castro FL, Souza VA, Levi 
JE, Pannuti CS. Involvement of the Central Nervous System 
in Patients With Dengue Virus Infection. J Neurol Sci. 
2008;267:36–40 

19. Solomon T, Minh Dung N, Vaughn DW, Kneen R, Thao LT, 
Raengsakulrach B, et al. Neurological Manifestations of 
Dengue Infection. Lancet. 2000;355:1053–9 

20. Weeratunga PN, Caldera HP, Gooneratne IK, Gamage R, 
Perera WS, Ranasinghe GV, et al. Spontaneously Resolving 
Cerebellar Syndrome as a Sequelae of Dengue Viral 
Infection: A Case Series From Sri Lanka. Pract Neurol. 
2014;14:176–8 

21. Puccioni-Sohler M, Orsini M, Soares CN. Dengue: A New 
Challenge for Neurology. Neurol Int. 2012;4:e15 

22. Solbrig MV, Perng GC. Current Neurological Observations 
and Complications of Dengue Virus Infection. Curr Neurol 
Neurosci Rep. 2015;15:29 

23. Misra UK, Kalita J, Mani VE, Chauhan PS, Kumar P. Central 
Nervous System and Muscle Involvement in Dengue 
Patients: A Study From a Tertiary Care Center. J Clin Virol. 
2015;72:146–51 

24. Gupta M, Nayak R, Khwaja GA, Chowdhury D. Acute 
Disseminated Encephalomyelitis Associated With Dengue 
Infection: A Case Report With Literature Review. J Neurol 
Sci. 2013;335:216–8 

25. Soares CN, Cabral-Castro MJ, Peralta JM, de Freitas MR, 
Zalis M, Puccioni-Sohler M. Review of the Etiologies of Viral 
Meningitis and Encephalitis in a Dengue Endemic Region. J 
Neurol Sci. 2011;303:75–9 

26. Baldácara L, Ferreira JR, Filho LC, Venturini RR, Coutinho 
OM, Camarço WC. Behavior Disorder After Encephalitis 
Caused by Dengue. J Neuropsychiatry Clin Neurosci. 
2013;25:E44 

27. Garg RK, Rizvi I, Ingole R, Jain A, Malhotra HS, Kumar N, et al. 
Cortical Laminar Necrosis in Dengue Encephalitis—A Case 
Report. BMC Neurol. 2017;17:79 

28. Mathew T, Badachi S, Sarma GR, Nadig R. “Dot Sign” in 
Dengue Encephalitis. Ann Indian Acad Neurol. 2015;18:77–9 

29. Soares CN, Faria LC, Peralta JM, de Freitas MR, Puccioni-
Sohler M. Dengue Infection: Neurological Manifestations 
and Cerebrospinal Fluid (CSF) Analysis. J Neurol Sci. 
2006;249:19–24 

30. Soares CN, Cabral-Castro MJ, Peralta JM, Freitas MR, 
Puccioni-Sohler M. Meningitis Determined by 
Oligosymptomatic Dengue Virus Type 3 Infection: Report of 
a Case. Int J Infect Dis. 2010;14:e150–2 

31. Mamdouh KH, Mroog KM, Hani NH, Nabil EM. Atypical 
Dengue Meningitis in Makkah, Saudi Arabia With Slow 
Resolving, Prominent Migraine Like Headache, Phobia, and 
Arrhythmia. J Glob Infect Dis. 2013;5:183–6 

32. Liou LM, Lan SH, Lai CL. Dengue Fever With Ischemic 
Stroke: A Case Report. Neurologist. 2008;14:40–2 

33. Verma R, Sahu R, Singh AS, Atam V. Dengue Infection 
Presenting as Ischemic Stroke: An Uncommon Neurological 
Manifestation. Neurol India. 2013;61:317–8 

34. Scott TF, Frohman EM, Seze JD, Gronseth GS, Weinshenker 
BG. Evidence-Based Guideline: Clinical Evaluation and 
Treatment of Transverse Myelitis. Neurology. 2011;7:2128–34 

35. Wolf VL, Lupo PJ, Lotze TE. Pediatric Acute Transverse 
Myelitis Overview and Differential Diagnosis. J Child Neurol. 
2012;27:1426–36 

36. Jacob A, Weinshenker BG. An Approach to the Diagnosis of 
Acute Transverse Myelitis. Semin Neurol. 2008;28:105–20 

https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en
https://jhwcr.com/index.php/jhwcr/index

