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Abstract
Haemophilus influenzae is an intracellular gram-negative coccobacillus responsible for causing mainly respiratory infections
and meningitis. Initial infection begins in the respiratory tract with monocyte invasion and can spread to the central nervous
system through the bloodstream. The invasive clinical syndromes caused by H. influenzae include bacteremia, epiglottitis,
septic arthritis, purulent pericarditis, endocarditis, osteomyelitis, and meningitis. We report a case of incomplete paresis of
the third cranial nerve with rapid onset and infectious etiology in an adult patient. Besides infectious causes, other possible
etiologies for third cranial nerve paresis include structural lesions, cerebrovascular disease, inflammatory and traumatic
conditions. Complete recovery from exotropia was noted after administration of corticosteroids. PubMed searches found
other neurologic involvement related to H. influenzae but no reports on H. influenzae as an etiological agent in acute
infectious ophthalmoparesis.
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Introduction
Haemophilus influenzae type b (Hib) is an encapsulated intracellular gram-negative coccobacillus that rarely causes
infections in children over 5-year old and adults, except in immunocompromised people [1]. It is responsible for
causing respiratory infections and meningitis. Initial infection begins in the respiratory tract with the invasion of
monocytes and ciliated respiratory epithelial cells [2] and can spread to the central nervous system (CNS) through
the bloodstream. The TNF-alpha cytokine produced at the primary infection site is the main cause of changes in the
blood-brain barrier (BBB) permeability [3-5].
Tissue invasion is a crucial pathogenic factor, especially invasion of the choroid plexus (CP) epithelial cells [6],
considering that the blood-cerebrospinal fluid barrier (BCSFB) located at the choroid plexus is the place of direct
contact between the cerebrospinal fluid and blood [7]. The main virulence factor of Hib is the antiphagocytic
polysaccharide capsule, which contains ribose, ribitol, and phosphate, the polyribosylribitol phosphate (PRP) capsular
polysaccharide of Hib [8,9].
In a population-based observational study in the United States (1997 to 2010), the incidence of H. influenzae
meningitis decreased from 0.10 to 0.058 per 100,000 people [10]. This marked decrease is presumed due to widespread
vaccination of infants. Isolation of this organism in older children and adults should suggest the presence of certain
underlying conditions, including sinusitis, otitis media, epiglottitis, pneumonia, diabetes mellitus, alcoholism,
splenectomy or asplenic states, head trauma with cerebrospinal fluid (CSF) leak, and immune deficiency (e.g.,
hypogammaglobulinemia) [11,12].
The invasive clinical syndromes caused by H. influenzae include bacteremia, epiglottitis, septic arthritis, purulent
pericarditis, endocarditis, osteomyelitis, and meningitis [13]. Hearing impairment is a common complication of
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meningitis. It is among the most common sequelae of Hib meningitis in children [14]. Sensorineural hearing loss
(transient or permanent) can result from damage to the eighth cranial nerve, cochlea, or labyrinth, induced by direct
bacterial invasion and/or the inflammatory response elicited by the infection [15].
Cranial neuropathies other than the eighth cranial nerve may occur. Nerves most commonly involved are the facial,
abducens, and oculomotor. Other neurologic complications of bacterial meningitis include: seizures, focal neurologic
deficits, impaired mental status, increased intracranial pressure and cerebral edema [16,17]. It is important to emphasize
that these complications may be sudden or gradual in onset and can appear at any time after the onset of symptoms,
even after the completion of therapy.
We report a case of incomplete infectious paresis of the third cranial nerve with rapid evolution in an adult patient.
The methods involved research in databases and digital libraries such as Medline and PubMed with a comparative bias
concerning the clinical case presented.
In addition to infectious causes, there are other etiologies of third cranial nerve paralysis, including structural injuries,
cerebrovascular diseases, inflammatory and traumatic conditions [18,19]. Ischemic paralysis of the third nerve is a
common cause of microvascular origin, with risk factors being advanced age, systemic arterial hypertension, and
diabetes mellitus [20]. It may be the first or last sign of a posterior communicating artery aneurysm with an imminent
risk of death [21].

Case Report
We admitted a 78-year old woman with a severe holocranial headache accompanied by photophobia for 4 days to
the emergency department. She had not experienced any headaches in the past several years. She had a history of
fibromyalgia and well-controlled chronic myeloid leucemia treated with imatinib 400mg/day. After 2 days from the
symptom onset, the patient developed horizontal diplopia. No evidence of meningism, eye pain, low visual acuity,
fever, vomiting, loss of consciousness, seizures, and focal motor deficits. Upon admission, neurological examination
revealed left moderate eye lid ptosis and incomplete left third cranial nerve paresis, with no pupillary involvement.
Fundoscopy and the rest of the neurological examination were normal.
The full blood count of this patient in the hospital admission is described in the Table 1. Contrast cranial magnetic
resonance imaging (MRI) was performed with no evidence of anomalous gadolinium uptake, despite the difficulties
in evaluation due to metallic artifacts. We also performed cerebral angiography, which did not indicate any changes.
Result
Red blood cell count (x 1012∙ L-1)

3,64

White blood cell count (x 109∙L )

5,3

Hemoglobin (g∙L-1)

116

Hematocrit

0,34

-1

MCV (fL)

94,5

MCH (pg)

31,9

MCHC (g/L)

337

RDW (%)

14,6

Platelet (x 109∙L-1)

259

Neutrophils (x 109∙L )

3,6

Lymphocytes (x 109∙L-1)

0,95

Monocytes (x 109∙L-1)

0,37

-1

Eosinophils (x 109∙L )

0,3

Basophils (x 109∙L-1)

0,05

-1

Table 1: Full blood count

The cerebrospinal fluid (CSF) was clear and colorless, with pleocytosis (cellularity of 70 cells/mm³), 3% neutrophils,
and absence of eosinophils, plasmocytes, macrophages, and blasts. Slightly increased proteins (55 mg/dL, RV –
reference values = 15–45 mg/dL) and normal glucose (50 mg/dL, RV = 40–70 mg/dL), as shown in Table 2.
Result

Reference value

Leukocyte count (cells/mm³)

70

Up to 6

Protein (mg/dL)

55,1

15-45

Glucose (mg/dL)

50

40-70

Table 2: Cerebrospinal fluid analysis
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The rapid molecular panel was positive for meningitis and encephalitis with the detection of H. influenzae (Table 3).
Other tests showed negative results, such as antibodies to human immunodeficiency virus (HIV), bacterioscopy, tests
for acid-alcohol-resistant bacilli, fungal cultures, venereal disease research laboratory (VDRL) test, direct tests for
Cryptococcus neoformans, and tests for neoplastic cells.
Bacteria

Result

Escherichia coli K1

Not detected

Haemophilus influenzae

Detected

Listeria monocytogenes

Not detected

Neisseria meningitidis

Not detected

Streptococcus agalactiae

Not detected

Streptococcus pneumoniae

Not detected

Viruses

Result

Cytomegalovirus (CMV)

Not detected

Enterovirus

Not detected

Herpes simplex virus 1 (HSV-1)

Not detected

Herpes simplex virus 2 (HSV-2)

Not detected

Herpes simplex virus 6 (HHV-6)

Not detected

Human parechovirus (HPeV)

Not detected

Varicella-zoster virus (VZV)

Not detected

Fungi

Result

Cryptococcus neoformans/gattii

Not detected

Table 3: Rapid molecular panel for meningitis and encephalitis (Multiplex polymerase chain reaction)

Considering the diagnosis of left third cranial nerve mononeuritis secondary to H. influenzae infection, we immediately
started treatment with ceftriaxone 2 g IV twice daily for 7 days and dexamethasone 4 mg for 10 days. There was a
partial symptom improvement on the second day of treatment, and complete improvement was noted at hospital
discharge, which occurred on the seventh day of treatment.

Discussion
The classic presentation of third cranial nerve palsy is “eyes down and out” combined with ptosis, with or without
pupillary involvement [9]. The absence of pupillary involvement directed our diagnosis away from compressive
causes, leading us to investigate inflammatory/infectious etiologies through CSF tests.
Cranial nerve palsies can result from compression due to brain swelling or perineuritis due to the adjacent meningeal
inflammatory reaction. The VI nerve is the most commonly cranial nerve affected in meningitis, probably because
its long intracranial segment adjacent to the brainstem is highly vulnerable to elevated intracranial pressure and the
inflammatory reaction that can occur with meningitis. Cranial nerves III, IV, and VII also may be affected [22].
Infectious causes must always be taken into account in cases of focal neurological deficits due to the involvement of
specific cranial nerves. Another rare focal finding in patients with bacterial meningitis is cranial neuropathy due to
reactivation of herpes zoster virus (Ramsay Hunt syndrome, also called herpes zoster oticus) [23].
Among the main infectious causes of mononeuritis of the third cranial pair are meningoencephalitis due to Streptococcus
pneumoniae, Neisseria meningitidis, Haemophilus influenzae, Mycobacterium tuberculosis, and viral infections such
as Herpes Zoster and cytomegalovirus [24-27]. The study by Kodosi [24] demonstrates a low incidence of third nerve
paralysis associated with infectious causes (5.7%), however, in comparison with the studies Keith [26], Harley [27]
and Miller [25] this association is present from 23% (25) to 25% (26,27) of the cases. We did not find in the literature
studies evaluating the specific incidence of third cranial nerve mononeuritis for each bacterial agent [24-27].
Taking into consideration it was a bacterial meningitis, patient was treated with ceftriaxone and dexamethasone and
had a progressive improvement of the diplopia.

Conclusion
Despite numerous citations in the literature relating H. influenzae to meningoencephalitis, no cases of ophthalmoparesis
secondary to H. influenzae infection were found in PubMed searches. Therefore, we consider this report valuable to
the scientific community in the sense of expanding the range of differential diagnoses in patients with motor ocular
neuropathy.
Volume 3 Issue 1

www.scienceinquest.com | Page 3 of 4

Journal of Neurology and Psychiatric Disorders

References
1. Parisi DN, Martinez LR (2014) Intracellular Haemophilus influenzae invades the brain is zyxin a critical blood brain barrier component
regulated by TNF-α? Virulence 5: 645-7.
2. Smith AL (1987) Pathogenesis of Haemophilus influenzae meningitis. Pediatr Infect Dis 6: 783-86.
3. Miyazaki Y, Yusa T, Matsuo S, Terauchi Y, Miyazaki S (2014) Zyxin modulates the transmigration of Haemophilus influenza to the central
nervous system. Virulence 5: 665-72.
4. Tunkel AR, Wispelwey B, Quagliarello VJ, Rosser SW, Lesse AJ, et al. (1992) Pathophysiology of blood-brain barrier alterations during
experimental Haemophilus influenzae meningitis. J Infect Dis 165: 119-20.
5. Kunze W, Müller L, Kilian M, Schuhmann MU, Baumann L, et al. (2008) Recurrent posttraumatic meningitis due to nontypable Haemophilus
influenzae: case report and review of the literature. Infection 36: 74‐7.
6. Häuser S, Wegele C, Stump-Guthier C, Borkowski J, Weiss C, et al. (2018) Capsule and fimbriae modulate the invasion of Haemophilus
influenzae in a human blood-cerebrospinal fluid barrier model. Int J Med Microbiol 308: 829-39.
7. Rzaska M, Niewiadomski S, Karwacki Z (2017) Molecular mechanisms of bacterial infections of the central nervous system. Anaesthesiol
Intensive Ther 49: 387‐92.
8. King P (2012) Haemophilus influenzae and the lung (Haemophilus and the lung). Clin Transl Med 1:10.
9. Clementi CF, Hakansson AP, Murphy TF (2014) Internalization and trafficking of nontypeable Haemophilus influenzae in human respiratory
epithelial cells and roles of IgA1 proteases for optimal invasion and persistence. Infect Immun 82: 433.
10. Castelblanco RL, Lee M, Hasbun R (2014) Epidemiology of bacterial meningitis in the USA from 1997 to 2010: a population-based
observational study. Lancet Infect Dis 14: 813-9.
11. Spagnuolo PJ, Ellner JJ, Lerner PI, McHenry MC, Flatauer F, et al. (1982) Haemophilus influenzae meningitis: the spectrum of disease in
adults. Medicine (Baltimore) 61: 74-85.
12. Farley MM, Stephens DS, Brachman PS, Harvey RC, Smith JD et al. (1992) Invasive Haemophilus influenzae disease in adults. A prospective,
population-based surveillance. CDC Meningitis Surveillance Group. Ann Intern Med. 116: 806-12.
13. Oliver SE (2013) Haemophilus influenzae invasive disease. In: Manual for the Surveillance of Vaccine-Preventable Diseases. Centers for
Disease Control and Prevention (CDC).
14. Taylor HG, Schatschneider C, Watters GV, Mills EL, GOLD R, et al. (1998) Acute-Phase Neurologic Complications of Haemophilus
Influenzae Type b Meningitis: association with developmental problems at school age. J Child Neurol 13: 113-9.
15. Klein M, Schmidt C, Kastenbauer S, Paul R, Kirschning C, et al. (2007) MyD88‐Dependent Immune Response Contributes to Hearing Loss
in Experimental Pneumococcal Meningitis. J Infect Dis 195: 1189-93.
16. Bijlsma MW, Brouwer MC, Kasanmoentalib ES, Kloek AT, Lucas MJ (2016) Community-acquired bacterial meningitis in adults in the
Netherlands, 2006–14: a prospective cohort study. Lancet Infect Dis 16: 339-47.
17. Aronin SI (1998) Community-Acquired Bacterial Meningitis: risk stratification for adverse clinical outcome and effect of antibiotic timing.
Ann Int Med 129: 862-5.
18. Eyster EF, Hoyt WF, Wilson CB (1972) Oculomotor palsy from minor head trauma. An initial sign of basal intracranial tumor. JAMA 220:
1083.
19. Levy RL, Geist CE, Miller NR (2005) Isolated oculomotor palsy following minor head trauma. Neurology 65: 169.
20. Keane JR, Ahmadi J (1998) Most diabetic third nerve palsies are peripheral. Neurology 51: 1510.
21. Meera R, Matthew S, Meena A, Mustafa K (2017) Examination of a third nerve palsy. British J Hospital Med 78: 188-92.
22. Durand ML, Calderwood SB, Weber DJ, Miller SI, Southwick FS, et al. (1993) Acute Bacterial Meningitis in Adults: A Review of 493
Episodes. N Eng J Med 328: 21-8.
23. Steven NM, Nathwani D (1993) Facial Palsy, Meningococcal Meningitis, and Reactivation of Herpes Simplex Virus. Clin Infect Dis 16: 181.
24. Kodsi, SR, Younge BR (1992) Acquired Oculomotor, Trochlear, and Abducent Cranial Nerve Palsies in Pediatric Patients. Am J Ophthalmol
114: 568-74.
25. Miller NR (1977) Solitary oculomotor nerve palsy in childhood. Am J Ophthalmol 83: 106.
26. Keith CG (1987) Oculomotor nerve palsy in childhood. Aust N Z J Ophthalmol 15: 181.
27. Harley RD (1980) Paralytic strabismus in children. Etiologic incidence and management of the third, fourth, and sixth nerve palsies.
Ophthalmology 87: 24.

Volume 3 Issue 1

www.scienceinquest.com | Page 4 of 4

