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Case Summary FR-02 “Meningococcal Meningitis”

A 29-year-old white male cook was found dead in his apartment by a co-worker after he did not report for work. He had no significant medical history and no known recent complaints. 

The door to the man’s apartment was not locked. The furnishings and belongings were in disarray; a fish tank was broken and the stereo equipment was on the floor. The initial police impression was that the rooms had been ransacked. Police identified alcohol and marijuana at the scene.

He had last been seen alive two days prior, by his girlfriend who thought he seemed to be in his usual state of health. She found it unusual, however, that he did not show up for dinner with her the following evening. Neighbors reported hearing a loud commotion, involving crashing noises the same evening as the missed date. The noises continued for about two hours and then ceased; the co-worker found him the following day. The body was transported directly to the medical examiner’s office for examination [FR-02 (A, B)].

Numerous linear and irregular abrasions, contusions, and superficial incised wounds were of the head, torso, and extremities. A 0.5-inch laceration was behind the right ear. All injuries appeared to be superficial, and none appeared to be life threatening. Internal examination substantiated the superficial nature of the injuries, and documented the absence of grossly identifiable cardiac disease. Some autolysis of the organs was identified; of note, the autolyzed adrenal glands appeared to be hemorrhagic.

Removal of the brain revealed a whitish-tan exudate over the structures at the base [FR-02 (C, D)]. Smears of the brain showed gram-negative diplococci. Epidemiologists in the public health department were informed of the preliminary findings, and agreed to further investigate the case. In-house microbiological cultures grew only coagulase-negative staphylococci.
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Questions and Discussion FR-02

	1. Upon receiving the body and noting the multiple injuries, what action could the forensic pathologist take that would be most appropriate? 

648Alternate light source examination for fibers and trace evidence
649Nasopharyngeal swab for viral screening

650Physical evidence retrieval kit (“rape kit”)

651Proceed directly to autopsy

652Revisit the scene for overlooked evidence such as blunt objects or ligatures



2. Upon removal of the brain, what is the most appropriate procedure? 

653Document the hemorrhage to the brain seen in the photograph

654Gram stained smears and culture of brain
655Nasopharyngeal swab

656Proceed directly to epidemiology for public health warning

657Smears and culture of adrenal glands



3. Upon receiving the final microbiological culture result, what would the next course of action be? 

658Await reports from toxicology, alternate light source exam, and physical evidence retrieval kit

659Finalize report; cause of death, meningitis due to coagulase-negative staphylococci

660Finalize report; cause of death, undetermined

661Request assistance from public health officials
662Request further police investigation

* Please note that the correct responses are underlined

Histology confirmed bilateral adrenal hemorrhage and showed acute inflammatory exudate of the meninges on multiple sections. Because of the adrenal hemorrhage (Waterhouse-Friderichsen syndrome), the gram-negative diplococci on brain smears, and the purulent meningitis, it was felt by both the pathologist and the public health epidemiologist that this was very likely a case of meningococcal meningitis. The failure of these fastidious organisms to grow on postmortem culture was probably due to the extended postmortem interval. Coagulase-negative staphylococci were felt to be a contaminant.

The local epidemiologist requested assistance from the CDC (Centers for Disease Control and Prevention, Atlanta) in the identification of Neisseria antigens in patient samples. While the report was pending, the manager of the restaurant where the decedent had worked was contacted and counseled by local public health authorities. Persons who had close personal contact with the victim, such as sharing eating utensils or drinking glasses, kissing, or sharing cigarettes, were offered antibiotic prophylaxis. Persons who had no closer personal contact than eating food prepared by the victim were reassured that they were not included in the high risk category, and did not need antibiotic prophylaxis. These facts, and details of symptoms to watch for, were publicized by the local media. No additional cases were identified in the ensuing weeks.

The eventual CDC report confirmed gram-negative diplococci by Brown and Brenn (gram) staining of preserved CNS tissue. They also confirmed prominent acute inflammatory cell infiltrates in the meninges. In addition, working with paraffin blocks, they identified Neisseria meningitides by immunohistochemical techniques in brain, heart, lung, and liver.

The CDC performs immunohistochemical tests in suspected cases by using a multi-step indirect immunostaining technique, involving Neisseria antibodies created in horses and mice. Appropriate positive and negative controls are run in parallel. These assays, and PCR assays for bacterial gene sequences, are not likely to be within the reach of most local or state laboratories. However, the CDC is willing to perform these assays on specimens submitted by the forensic pathologist or local health department at no charge. 

This case initially presented as a probable homicide due to scene disarray, the bewildering variety of superficial injuries on the victim, and the absence of any medical history. Under the circumstances, it was appropriate for the medical examiner to treat it as a homicide until other evidence came to light. Alternatively, a cocaine-induced excited delirium was a possibility; however subsequent toxicologic testing was negative. After the gross portion of the autopsy was completed, the injuries were deemed likely due to delirium during the terminal phase of fulminant meningitis. The absence of medical history does not rule out fulminant onset. 

When meningitis is suspected, public health authorities should be informed as soon as feasible. They can then determine whether and how to inform possible contacts in a timely fashion. Forensic pathologists do their job most effectively when they work together with epidemiologists in the identification of pathogens from an index case. Such teamwork may ultimately protect the public from spread of disease. The CDC is a willing partner in that collaboration.
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