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Abstract
In recent times, there has been an increased focus on mosquito-borne Fla-
viviruses, in particular dengue and Zika. With the reappearance of dengue 
in Hawai‘i and the mainland United States (US), clinicians should be aware 
of both the common presentations of dengue, as well as other less common 
complications associated with the disease. Dengue can result in neurologic 
disorders such as encephalopathy, encephalitis, immune-mediated syndromes, 
neuromuscular dysfunction, and neuro-ophthalmologic disorders. We present 
an interesting case of dengue that initially presented with classic symptoms 
(arthropathy, biphasic fever, and rash) and subsequently developed into a 
neurologic movement disorder with muscle tightening and twitching of the face, 
chest, and extremities. We review and update the epidemiology, biology, the 
clinical presentations including the neurologic complications associated with 
dengue, as well as their management and areas of future study in this field. 
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Introduction
Dengue is conservatively estimated to infect 50 million individu-
als throughout 100 countries on an annual basis, and appears 
to be increasing.1 Some estimate 390 million new infections 
per year worldwide of which 96 million are symptomatic.2 In 
2015-2016, there was a dengue outbreak in Hawai‘i with a 
reported 264 cases. 
	 Dengue fever is caused by a Flavivirus and is transmitted to 
humans by mosquitoes. In Hawai‘i, two species of mosquitoes, 
Aedes aegypti (A. aegypti) and Aedes albopictus (A. albopic-
tus), are the known vectors responsible for transmission of the 
dengue virus.3 There are four dengue virus (DENV) serotypes 
(DENV – 1, DENV – 2, DENV – 3, DENV – 4), and infection 
from one serotype will provide lifelong immunity to that spe-
cific serotype; however, only partial and short-term immunity 
will be present to the other three serotypes.4 Laboratory testing 
is available through a rapid diagnostic test that identifies the 
non-structural protein 1 (NS1) viral antigen during the febrile 
phase, or DENV - reactive immunoglobulin M (IgM) and 
DENV - reactive immunoglobulin G (IgG) antibodies during 
the critical and recovery phases.1, 4, 5 

	 The febrile, critical, and recovery phases are three distinct 
phases associated with dengue fever infection. The symptoms 
present during the febrile phase are: high fever (≥38.5°C), 
headache, vomiting, myalgia, joint pain, and in certain cases, 
macular rash. Additionally, mild hemorrhagic conditions such 
as petechiae and bruising, and a palpable liver are also present. 
During the critical phase, which can present between days four 
and seven following infection, a systemic vascular leak syndrome 
will present with the following symptoms: elevated hemocon-
centration, hypoproteinemia, pleural effusions, ascites, persistent 
vomiting, severe abdominal pain, tender hepatomegaly, serosal 
effusions, mucosal bleeding, and lethargy or restlessness. The 
recovery phase is usually associated with rapid improvement in 
the patient’s condition as the vascular permeability spontane-
ously improves to normal. Some patients may skip the critical 
phase and move from the febrile phase to the recovery phase. 
According to the World Health Organization (WHO), this is 
the classical form of dengue, also referred to as just dengue.1 
Severe dengue occurs when the patient experiences symptoms 
related to the critical phase. Most cases of dengue, however, 
are asymptomatic. It is believed that subsequent infections, 
either concurrent or divergent will increase the likelihood that 
the patient contracts severe dengue.4

	 Dengue and severe dengue have the potential to cause neu-
rological complications, including dengue encephalopathy 
(caused by metabolic disorders or liver failure), encephalitis 
(caused by direct viral invasion), immune mediated syndromes, 
neuromuscular dysfunction (eg, Guillain-Barre) and neuro-
ophthalmologic disorders with some overlap among the cat-
egories.6 We present a case of a 39-year-old Hawai‘i resident 
who contracted dengue while on an ocean voyage in French 
Polynesia. She initially presented with the classical symptoms of 
dengue but subsequently developed neurological complications 
including twitching of her face, chest, and extremities and was 
diagnosed by her neurologist to have a neurological movement 
disorder. Considering the resurgence of dengue, clinicians in 
Hawai‘i and the mainland US should be aware of the common 
classical presentations of dengue as well as the underreported 
neurological complications associated with this disease. 

Case Presentation
A 39 year-old woman serving as a crew member on a traditional 
voyaging canoe presented to the on-board medical officer (MO) 
with a two-day history of nausea, diarrhea, and shaking chills. 
The previously healthy crew member came aboard the canoe in 
Pape’ete, Tahiti 14-days prior to her illness. The MO treated her 
empirically with ciprofloxacin for presumed traveler’s diarrhea. 
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On Day Three she reported continued malaise and fatigue but 
declined any further medication. She was monitored frequently 
with temperature checks and on Day Four of her illness she was 
found to have a temperature of 99.8oF at 10 AM and re-checked 
at 1 PM with a temperature of 102.4oF and new symptoms of 
significant joint pain and muscle aches of both hands. She was 
treated with ibuprofen and her nausea and symptoms subsided 
to the point that she was feeling well enough to participate in 
voyaging land activities (celebrations, cultural protocols, etc). 
Day Five of the illness was notable for the voyaging canoe as it 
set sail for a 620 nautical mile open-ocean sail. After the canoe 
set sail, the crew member reported recurrence of her nausea, 
malaise, fatigue, and intermittent low grade fevers. On Days 
Five and Six of the patient’s illness, she was unable to take oral 
hydration adequately with worsening malaise, weakness, and 
fatigue and was placed in “sick bay” to be monitored by the 
on-board MO. On Day Seven, the patient’s status continued to 
decline, as her condition was marked by dehydration for two 
days while on open-ocean sailing, temperatures ranging from 
99.4-100.0 0F with mild tachycardia (90s bpm), blood pressure 
100/60 mmHg, and signs of dry mucus membranes and poor 
skin turgor. A presumptive diagnosis of acute dengue fever ex-
acerbated by dehydration was made by the MO and supportive 
treatment including intravenous fluids were administered. As 
a result of the supportive treatment, the patient’s vital signs 
responded well with a blood pressure of 120/82 mmHg and 
her low grade fever was responsive to acetaminophen. On 
Days Seven and Eight, the patient’s clinical course improved 
and then relapsed throughout the 48 hour period despite sup-
portive care on-board by the MO. At the end of Day Eight, the 
voyaging canoe captain in consultation with the MO decided 
to activate a medical evacuation plan for the patient to allow 
appropriate clinical management and stabilization. The patient, 
accompanied by the MO, was evacuated to Mitiaro Island then 
flown to Rarotonga Island, New Zealand and taken directly to 
an urgent care clinic. The Rarotonga physician agreed with 
the MO’s presumptive diagnosis of acute dengue fever and 
laboratory tests were obtained. The patient was placed in home 
quarantine pending results, and on Day Nine the patient noticed 
a rash of diffuse erythematous macular lesions over her back, 
neck, abdomen, and palms.
	 The patient’s past medical history was significant only for 
Grave’s disease, status post (S/P) 131-I ablation more than 1 
year ago and stable on replacement doses of levothyroxine. 
The rest of the patient’s medical records as well as her social 
and family history were unremarkable. 
	 Laboratory tests performed at the Rarotonga urgent care 
clinic facility revealed a low white blood cell count (WBC) 
2.5 X109 cells/liter (normal 4.0-14.5 X109 cells/liter), elevated 
hemoglobin (Hgb)16.6 g/dL (normal 11.5-15.5 g/dL), low 
platelets 68 X109 cells/liter (normal 150-400 X109 cells/liter) 
with a neutropenia of 0.6 X109 on differential. Liver function 
tests were elevated 2-3X the upper limit of normal with aspar-
tate aminotransferase (AST) 103 units per liter (U/L) (normal 
female <32 U/L), alanine transaminase (ALT) 63 U/L (normal 

female <31 U/L); gamma glutamyl transferase (GGT) 82 U/L 
(normal female 7-32 U/L) and total bilirubin 20 micromol/L 
(normal <19 micromol/L). Blood samples were sent for a viral 
ribonucleic acid (RNA) antigen “quick test” for dengue antigen 
and IgM antibodies. Both tests were reported as “positive” 
within 24 hours and samples were sent to a reference laboratory 
for confirmation. The patient was placed on home restrictions 
while in Rarotonga and subsequently flown back to Hawai‘i 
on Day Nine of the onset of her illness. A second blood test 
was obtained 11 days post-acute dengue fever illness by the 
patient’s primary care provider in Hawai‘i. The serology was 
sent to a certified reference laboratory (Focus Diagnostics) and 
revealed elevated titers of dengue IgM 9.77 (normal <0.90) and 
dengue IgG 2.3 (normal <0.90). 
	 Approximately two weeks after the onset of her symptoms the 
patient reported the development of new involuntary “muscle 
tightening and twitching” of face, chest, and extremities. A 
laboratory work up was completed and the results were normal 
including a normal thyroid stimulating hormone (TSH) and 
the patient was referred to a neurologist for consultation. The 
patient was seen by the neurologist who made a presumptive 
diagnosis of mild neuromuscular complications of dengue 
disease. The neurologist did not recommend any specific treat-
ment intervention but recommended continued observation 
instead. Additional laboratory tests including a complete blood 
count (CBC) with differential, sedimentation rate and creatine 
phosphokinase were ordered and were normal. The patient did 
not undergo any imaging tests, and her neurological symptoms 
eventually resolved without specific therapy over the next six 
months.  

Discussion
We present a case of classic dengue, which presented initially 
with the common manifestations of dengue including arthropa-
thy, biphasic fever, and rash. Serological testing for dengue was 
positive. However, 14 days after she presented with her initial 
symptoms she started to experience neurological complications 
including muscle tightening and twitching of her face, chest, and 
extremities. She was evaluated by a neurologist who confirmed 
a neurological movement disorder.
	 The exact extent of neurological complications associated with 
dengue are not known but are rarely reported,7 some estimating 
it at 1%.6 Many of the reports are in the international journals 
and some of the major textbooks and references do not even 
make mention of the neurological complications of dengue. 
Considering the recent outbreak of dengue fever in Hawai‘i in 
2015-2016 and the increase in global travel, clinicians need to 
be aware of not only the more classic presentation of dengue, 
including fever, retro orbital headache, and body aches, the so 
called “break bone fever,” but also some of the neurological 
presentations. 
	 Neurological complications of dengue disease can be catego-
rized into dengue encephalopathy, encephalitis caused by direct 
viral invasion, immune mediated syndromes, neuromuscular 
dysfunction for example Guillain Barré and neuro-ophthalmo-
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logical disorders. Furthermore, there may be some overlap, and 
some of the neurological manifestations may not fit neatly into 
any one particular category.6

	 Acute encephalopathy manifests itself with diminished level 
of consciousness and is the most common reported neurological 
disorder associated with dengue.8 It may be caused by hypo-
tension, anoxia, metabolic disorders including hyponatremia, 
cerebral hemorrhage, edema and acute liver or renal failure, 
and the cerebrospinal fluid analysis is normal. Encephalitis 
is secondary to the direct central nervous system invasion of 
the virus and may present similar to encephalopathy including 
altered mental status and seizures, however, the cerebrospinal 
fluid analysis is abnormal. Immune mediated syndromes include 
post dengue acute transverse myelitis with urinary retention 
and lower extremity numbness, which can arise one to two 
weeks after the onset of symptoms. Neuro-ophthalmological 
complications usually involve the posterior segment and in-
clude visual disturbance secondary to retinal vasculopathy and 
optic neuropathy.6 A case of dengue with papilledema has been 
reported.9

	 Neuromuscular complications of dengue as reported in 
this case are relatively rare. They are only sporadic cases be-
ing reported worldwide. Cases of Guillain Barré10 including 
Miller-Fisher syndrome have been reported along with other 
forms of motor weakness11 including rhabdomyolysis12 and 
hypokalemic periodic paralysis.13 Abducens nerve palsy14 as 
well as opsoclonus myoclonus syndrome have been reported.15 
Strokes, especially hemorrhagic stroke symptoms have been 
reported because of the coagulopathy associated with dengue 
fever.16 More recently in 2016 a case of a rhombencephalitis 
associated with dengue fever was reported,17 two cases of tha-
lamic and basal ganglia involvement associated with dengue 
were also reported.7

	 Clinicians confronted with patients that have had febrile 
episodes with neurological complications, especially if they 
have traveled to an endemic area should have dengue in the 
differential diagnosis. Also included in the differential diagnosis 
should be malaria, measles, meningococcemia, typhoid and 
paratyphoid fever, leptospirosis, the viral hemorrhagic fevers, 
and Chikungunya.4 The Zika virus which is in the same genus 
as the dengue virus, the Flaviviruses, has been reported to cause 
similar neurological complications including an outbreak of 
Guillain – Barré in French Polynesia.18 More alarmingly for 
Hawai‘i, the same mosquitoes species that spread dengue are 
also responsible for the spread of Zika.

	 Given the rapid spread of these arthropod borne illnesses 
including dengue, Zika, and Chikungunya worldwide, novel 
public health approaches outside of the traditional vector control 
is needed. A dengue vaccine produced by Sanofi-Pasteur labeled 
CYD-TDV is the most promising but does have some potential 
concerns.19,20 Research involving bacteria called Wolbachia 
has found that the dengue virus cannot replicate in mosquitoes 
infected with this bacteria and infected mosquitoes produce 
offspring that do not transmit the dengue virus to humans.21 
Currently, there are no effective antivirals. Considering the 
looming arbovirus pandemics, including dengue and Zika, a 
one-bug-one-drug approach appears inadequate and research 
should be geared to broad-spectrum antiviral drugs instead.22  

A recent report summarizes the need for an integrated multi-
pronged approach.23

Conclusion
There has recently been a significant worldwide spread of 
diseases due to the mosquito-borne Flaviviruses, in particular 
Dengue and Zika. Patients may present with important, and 
less commonly reported, complications of these diseases. The 
neurological complications associated with dengue are rare and 
many of the case reports on the neurological complications as-
sociated with dengue are published in international journals. Due 
to the recent resurgence of dengue in Hawai‘i and the increase in 
international travel, it is pertinent for all health care providers in 
the State to be familiar with both the common presentations of 
dengue and the unique manifestations, such as the neurological 
complications. For this reason we described a case of dengue 
virus infection with neurological complications, reviewed the 
clinical presentations, epidemiology, biology, management, and 
recommended areas for future investigation.
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