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     21 outbreaks were reported to DHMH from March 19�25, 2006 (MMWR week 12):


           13 Gastroenteritis outbreaks with presumed person�to�person transmission


	  13 outbreaks of GASTROENTERITIS associated with Nursing Homes (Montgomery (2), Frederick (2), 


	  Baltimore City (2), Baltimore County (2), Prince George's, Howard, and Harford), Assisted Living 


	  Facilities (Wicomico), and an Adult Daycare Facility (Howard)


           2 Gastroenteritis outbreaks with presumed foodborne transmission


	2 outbreaks associated with a Food�Service Facility (Montgomery) and an Independent Living Facility 


	(Baltimore County)


          5 Respiratory outbreaks


	2 outbreaks of INFLUENZA associated with Nursing Homes (Worcester & Washington)


	2 outbreak of INFLUENZA�LIKE ILLNESS associated with a Nursing Home (Charles) and an Adult 


	   Daycare Facility (Wicomico)


	1 outbreak of PNEUMONIA/INFLUENZA associated with a Nursing Home (Baltimore City)


         1 Rash Illness outbreak  


	1 outbreak of CHICKENPOX associated with a school (Wicomico)





B.	The Johns Hopkins Hospital, Department of Pathology, Information provided by, Jeffrey S. Iding, 


	M.D.





Case History:


	The patient is an 11-year-old male with a two week history of headaches, fevers, and emesis. There is no significant past medical history. He was treated with a one-week course of amoxicillin without improvement. A few days later he was admitted to an outside hospital where he was hydrated and given intravenous antibiotics. After failing to improve, the patient was admitted to The Johns Hopkins Hospital for further evaluation. A CT scan showed right anterior ethmoid, right frontal, and right maxillary sinusitis, as well as three intracranial brain abscesses. The patient was surgically treated. 


	A sample from one of the brain abscesses was sent to the microbiology lab for culture. The gram stain showed heavy gram positive cocci with a few gram negative and rare gram positive bacilli. However, bacterial growth on several media was minimal, though Streptococcus anginosus was eventually identified as the primary pathogen.





Bacteriology of Brain Abscesses:


	Streptococci are most commonly (70% of cases) cultured from patients with bacterial brain abscesses, and are frequently isolated in mixed infections (30-60%). These bacteria normally reside in the oral cavity, and certain streptococcal groups, particularly Streptococcus milleri (of which S. anginosus is a member), have a proclivity for abscess formation. Staphylococcus aureus accounts for 10-15% of isolates, usually in patients with cranial trauma or endocarditis. Anaerobes including Bacteroides and Prevotella species are isolated in 20-40% of cultures. Enteric gram-negative bacilli are isolated in up to 33% of cases, often in those patients with otitic infections or immunocompromised patients (1).


	In the setting of sinusitis, usual microbial isolates include Streptococcus, Bacteroides, Enterobacteriaceae, Staphylococcus aureus, and Haemophilus. A recent  study by Bair-Merritt et al. described the clinical features and 








microbiology of 16 previously healthy children with intracranial complications of sinusitis. Organisms from the Streptococcus milleri group were seen in approximately 1/3 of these cases. This high prevalence of S. milleri group


organisms in cases of sinusitis complicated by intracranial extension stands in contrast to those bacteria commonly seen in uncomplicated sinusitis, such as S. pneumoniae, M. catarrhalis, H. influenzae, and anaerobes (2).





Epidemiology:


	Most pediatric and adult series show a male predominance with a median age of 30-40 years, though the age distribution depends on the predisposing condition leading to the abscess. When the abscess is related to a focus in the paranasal sinus, for example, patients tend to be between 10 and 30 years of age; those related to otitic foci tend to be from patients younger than 20 or older than 40 (1). Overall, about 25% of brain abscesses occur in children, most in the 4 to 7-year age group. In the Bair-Merritt retrospective study, the majority of patients with brain abscesses related to sinusitis were male (63%), and the median age of their pediatric population was 13 years.





Pathophysiology:


	Bacteria can reach the brain by several different mechanisms, the most common of which is spread from a contiguous focus of infection such as middle ear, mastoid cells, or paranasal sinuses. Abscesses related to sinusitis tend to affect the frontal lobe, though the temporal lobes or sella turcica are usually involved in the setting of sphenoid sinusitis. Hematogenous spread from distant foci of infection may also produce brain abscesses. The most common sources of initial infection in this setting include various pyogenic lung diseases, though wound and skin infections, osteomyelitis, cholecystitis, and other pelvic and intra-abdominal infections may be implicated. Cyanotic congenital heart disease also is associated with hematogenously acquired brain abscesses, though brain abscesses are relatively rare after bacterial endocarditis despite persistent bacteremias. Sinusitis, besides direct extension, can also lead to brain abscess through hematogenous spread via thrombophlebitis of the valveless diploic veins (3). Trauma constitutes the third major mechanism of brain abscess development. Brain abscess is cryptogenic in approximately 20% of patients.


	There is thought that the rapid growth of the frontal sinus and increased vascularity of the diploic veins during adolescence increases the risk of intracranial complications of sinusitis in this age group. The reasons for male predominance are unclear.





Clinical Manifestations:


	Most of the clinical manifestations of brain abscesses are due to the size and location of the lesion and virulence of the infecting organism. Headache is the most common symptom, though is generally without particularly distinguishing features. Less than 50% of patients with brain abscess present with classic triad of fever, headache, and focal neurologic deficit (1).


	All patients involved in the Bair-Merritt series presented with fever, with upper respiratory symptoms, headache, and, notably, vomiting (69%) following in frequency. Focal neurological abnormalities were seen in only 56% of patients. It is suggested that, because of these findings, clinicians should maintain a high level of suspicion for suppurative intracranial complications in children with sinusitis and significant vomiting.





Laboratory Diagnosis:


	Appropriate CT imaging has revolutionized the diagnosis of brain abscess, providing an excellent means of examining not only the brain itself but also adjacent sinuses, mastoids, and middle ear. After proper collection, abscess specimens are routinely sent for gram stain and culture. However, the case described above highlights a particular problem in organism identification. As stated the gram stain revealed heavy gram positive cocci in chains, yet colony growth was minimal on several media, likely due to prolonged courses of both oral and intravenous antibiotics prior to specimen collection. Though the colonies were eventually identified as S. anginosus, this emphasizes the need for prompt and judicious evaluation for intracranial processes in adolescent sinusitis before presumptive treatment.
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