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 Running Title   Diplopia in Typhoid Fever

A B S T R A C T

Salmonella typhi is the cause of an acute febrile illness with high morbidity and 
mortality, especially in countries with poor sanitation. Neurological complications of 
salmonella are severe and usually under-diagnosed. This article reports an extremely 
rare case of a woman with typhoid fever with a history of travel and consumption of 
raw fish. She had no sign of meningitis but developed diplopia and sixth nerve palsy, 
which was ultimately resolved by antibiotic therapy.
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             Introduction

S
almonella typhi is a facultative anaerobic 
Gram-negative bacillus and a member 
of the Enterobacteriaceae family, which 
mostly causes gastroenteritis but is also 
associated with other conditions such as 
septicemia and enteric fever [1]. Salmonella 
typhi is most common in countries with 

poor economic status and inadequate sanitation. 

The long incubation period, various and non-specific 
manifestations, and reliance on culture to confirm the 
diagnosis make Typhoid fever difficult to diagnose and 
its life-threatening complications more challenging to 
prevent [2, 3]. Transmission of typhoidal salmonella 
mostly occurs through the consumption of food 
or water contaminated with feces or prepared by a 
chronic Salmonella typhi carrier [4]. 
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Case report

History
A 17-year-old woman presented with fever, jaundice, 

non-bloody diarrhea, myalgia, headache, and severe 
back pain in the thoracic region for one week before 
admission to our hospital. She was otherwise healthy 
until this problem. She had a history of travel to Iraq in 
the past month and reported frequent consumption 
of raw fish in her diet. On her initial examination, her 
temperature was 39.8ºC, blood pressure was 150/80 
mm Hg, heart rate was 80/min but increased to 140/
min (sinus tachycardia) in several days, respiratory rate 
was 16/min and her body mass index was 36 kg/m2. 
In physical examination, there was RUQ tenderness 
in the abdomen with pain radiating to her right 
shoulder, there was also moderate lower limb edema, 
and her sclera appeared to be icteric. There was no 
lymphadenopathy or rash. There was tenderness 
in the thoracic and lumbar spine but no sign of 
sensory level or sphincter abnormalities. Diplopia and 
esotropia developed on the 3rd day of admission. In 
neurological examinations, left VI nerve palsy was 
noticed (Figure 1). Eyes’ movement showed that the 
patient’s left eye turned in toward the nose and was 
unable to abduct properly to the extreme left. Visual 
fields and acuity, pupils, and sensory function of the 
face were normal. 

Functions of other cranial nerves appeared to be 
normal. There was no neck stiffness. No significant 
defect was seen in the mental status examination. 
The force of four limbs was normal. The cerebellar 
examination was normal. Fundoscopy was normal. 

Deep tendon reflexes were normal, except for the 
right leg which was decreased and it was probably 
due to the pain in that leg. The patient did not exhibit 
any muscular hypotonia in the limbs. 

Lab data

Patient’s initial laboratory report revealed low 
hemoglobin levels, microcytic RBCs, and high WBC 
count, predominantly neutrophils. Immunologic tests 
results were negative for hepatitis B surface antigen, 
hepatitis C antibody, HIV antigen, and antibody against 
Epstein–Barr virus and Cytomegalovirus. Antinuclear 
Antibodies were also negative; therefore, collagen 
and vascular diseases were ruled out. Her wright 
and Coombs test were reported negative. Other 
electrolytes and kidney function tests were normal. 
Urine culture was negative, and urine analysis was 
normal except for high levels of bilirubin. Although 
urine analysis showed no traces of protein, a 24-hour 
urine collection test indicated mild proteinuria (less 
than 500 mg/day). Detailed laboratory results are 
described in Table 1.

Abdominal and pelvic ultrasonography revealed the 
normal size of the liver with signs of grade I fatty liver 
disease. Common bile duct and portal vein were normal 
in diameter. The Spleen span was 166 mm, which 
suggested splenomegaly. The gallbladder, kidneys, 
and bladder also appeared normal. The chest CT scan 
showed mild pleural effusion in the right lung. In the 
thoracic MRI, subcutaneous edema in the lower thoracic 
region was seen, but there was no signal change in 
bone or cord (Figure 2). Since the patient was febrile 

Table 1. Significant Laboratory results

Table 1. Significant Laboratory results 

 

 On admission 10 day after admission 15 days after admission (at discharge) 
Na (meq/L) 137 133 137 
K (meq/L) 3.8 4.6 4.6 
Ca (mg/dl) 7.6 - 8.9 
P (mg/dl) 3.2 - 4.8 
Cr(mg/dl) 0.5 0.4 0.7 

Urea (mg/dl) 13 11 12 
AST (U/L) 137 172 82 
ALT (U/L) 106 115 77 
ALP (U/L) 269 315 789 

Bilirubin Total (mg/dl) 14.5 10.4 5.3 
Bilirubin Direct (mg/dl) 10.2 7.4 3.5 

WBC (/mm3) 13000 9660 7200 
RBC (million/ mm3) 4.4 3.85 3.75 
Hemoglobin (g/dl) 9 8.7 8 

MCV (fl) 62 62.1 66 
MCH (pg) 20 22.6 21.3 

RDW-CV (fl) 14.7 23.9 25.5 
Platelet (*1000/ mm3) 195 437 644 

PT (sec) 16.3 13.2 12.8 
INR 1.61 1.12 1.06 
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Fig. 3. Brain MRI with Patchy Dural enhancement

Figure 1 – On neurologic examination, patient was unable to abduct the left eye, indicating VI nerve 
paralysis. 

 

 

 

 

 

 

 

 

  

Fig. 1. On neurologic examination, patient was unable to abduct the left eye, indicating VI nerve paralysis.Figure 2 - Thoracic MRI with lower subcutaneous edema. 

 

 

 

 

  

Fig. 2. Thoracic MRI with lower subcutaneous edema.
Figure 3 - Brain MRI with Patchy Dural enhancement 
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and tachycardic, echocardiography was performed to 
rule out myocarditis and endocarditis and revealed no 
evidence in favor of endocarditis or myocarditis.

Lumbar Puncture was not performed due to the lack 
of symptoms associated with meningitis in physical 
examinations and prolonged INR. Brain MRI revealed 
abnormal T2/FLAIR signal intensity with mild DWI 
restriction in both corticospinal tracts. Patchy Dural 
enhancement especially in the tentorium cerebelli 
was noted. Mild mucosal thickening was seen in both 
maxillary and sphenoid sinuses (Figure 3).

Diagnosis and treatment

Blood samples for culture were obtained on 
the 6th, 10th, and 12th days of admission; the 
first sample was negative; however, Salmonella 
enterica serovar Typhi was isolated from the second 
and third ones. Antimicrobial susceptibility test 
using disk diffusion method indicated sensitivity to 
ciprofloxacin, ceftriaxone, imipenem, gentamycin, 
ampicillin/sulbactam, and amikacin. After the results 
of laboratory tests revealed Salmonella typhi, the 
patient was started on intravenous ceftriaxone on 
the 10th day of her admission. After two days, as the 
fever persisted and the patient did not seem to be 
improving, intravenous ciprofloxacin was also added 
to the treatment plan. The patient received one unit 
of packed red blood cells due to her anemia. After 
five days of treatment, the fever and sixth nerve palsy 
resolved, and the patient was discharged.

Discussion 

Typhoidal Salmonella strains are the main cause 
of typhoid fever [4]. Classic Typhoid triad is fever, 
abdominal pain and chills. There is a gradual rise in 
fever with chills during the first week. At this point, 
patients usually develop bradycardia, but it is not 
a consistent symptom. During the second week, 
symptoms include abdominal pain accompanied by 
skin rashes called rose spots. Abdominal pain will 
increase during the third week, as well as aggravated 
bacteremia and digestive complications such as 
gastrointestinal bleeding, terminal ileum perforation, 
and peritonitis [5-9]. This classic presentation of 
disease exists in a minority of patients; for instance, 
in a study in Indonesia, among 300 patients, only 
15% presented with classic typhoid manifestations 
[10]. Typhoidal hepatitis causes an increase in hepatic 
enzymes and jaundice, but in comparison with acute 
viral hepatitis, patients with Typhoidal hepatitis show 
higher fever, lower levels of AST and ALT, and relative 
bradycardia [11]. Some studies report the cases of 
fulminant hepatitis arising from typhoid fever [12].

Clinical symptoms are variant and non-specific, 
making it difficult to receive an accurate diagnosis 
[2, 4]. The gold standard method for the diagnosis 
of S. Typhi is performing a culture test that requires 
automation or trained lab technicians [14]. Serologic 
tests such as ELISA and Widal test are greatly 
dependent on the stage of the disease and have low 
sensitivity and specificity during the acute phase of 
typhoid fever [14]. 

Gastrointestinal complications such as bleeding 
and intestinal perforation are reported to happen in 
10% and 1-3% of patients, respectively. Moreover, 
extraintestinal complications have been reported 
in patients with typhoid fever; for example, 
Cardiovascular and pulmonary complications such as 
endocarditis, myocarditis, pneumonia, and empyema 
have also been documented [4, 15]. 

Besides, neurological manifestations are extrain-
testinal complications of typhoid fever that develop 
in 3–50% of patients, such as headache, encephalitic 
disorders, acute psychosis, cerebral edema, myelitis, 
cerebral abscess, cerebellar ataxia, and meningitis. 
Findings in favor of upper motor neuron diseases such 
as hyperreflexia and spasticity and clonus may be seen. 
The most common neurologic symptom in typhoid 
fever is headache, present in 44-94% of patients. The 
exact underlying mechanism of these complications is 
unknown to this day, while some speculate metabolic 
disturbance, hyperpyrexia, cerebral hemorrhage, or 
edema to be the cause [16, 17]. 

Isolated nerve palsies in typhoid fever are extremely 
rare and only a few reports of this neurological 
complication have been published in the medical 
literature to date. Gkrania-Klotsas et al. reported a 
25-year-old woman with typhoid fever and a cyanosed 
left hand, who had recently come back from a trip to 
Nepal and developed sixth nerve palsy and esotropia 
of the left eye on the 1st day of admission, which 
resolved after 12 hours [18]. The case of a 7-year-old 
boy with typhoid fever was reported by Bhatt et al. 
Left-sided facial nerve palsy and bilateral sixth nerve 
palsy started on the eighth day of therapy and resolved 
after three days and two months, respectively [19]. 
Joshi et al. reported three cases of typhoid fever with 
isolated cranial nerve palsies [20].

In this case, the patient had a history of travel, but 
consumption of raw fish seemed to be the likely 
route of transmission. The patient failed to mention 
this dietary preference in her history and did not 
reveal the fact until the last days of hospitalization, 
which considerably delayed the diagnosis. Although 
the patient’s fever and leukocytosis pointed to an 
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infection, the negative result of the first blood culture 
obtained on the 6th day of admission caused more 
confusion. Concurrent fever and jaundice also made 
the possibility of typical viral hepatitis unlikely; in 
addition, tests for hepatitis B and C were negative. 
Normal kidney function tests, negative urine analysis, 
culture tests, and normal ultrasound seem to indicate 
that the infection did not spread to the urinary 
system. Antimicrobial sensitivity testing indicated 
sensitivity to ceftriaxone; however, deterioration 
of patient condition suggested resistance as well 
as considering the patient well responded to 
ciprofloxacin.

Cases of isolated nerve palsies are extraordinary in 
their variety and rarity. Further studies on other more 
frequent neurological manifestations could cast light 
on the pathologic mechanisms of salmonella typhi 
and seek to explain the hidden process of isolated 
nerve palsies. 
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