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than 3 months of age with Salmonella bac~eremia are 
usually febrile, whereas those younger than 3 months may 
be afebrile. In fact, among the children 4 to 12 months 
with temperatures >__39.0 ~ C and a stool culture positive 
for Salmonella species, the incidence of bacteremia was 
14%. None of our patients with bacteremia had infectious 
complications. However, our sample size was small. 

We conclude that the incidence of Salmonella bacter- 
emia in the general population of young urban-dwelling 
infants with Salmonella gastroenteritis is in the range of 
5% to 10%. We cannot comment on the consequences 
associated with this bacteremia, but in view of the risk of 
focal complications of Salmonella bacteremia in young 
infants, we administer intravenous antibiotic therapy to 
very young infants (~3  months) with Salmonella gastro- 
enteritis until the results of blood cultures are known. The 
febrile (>~39 ~ C) infant between 3 and 12 months of age 
with Salmonella gastroenteritis presents a more difficult 
management decision. However, the risk of bacteremia is 
significant. Therefore, blood must be  cultured and pre- 
sumptive parenteral antib!otic therapy considered for these 
infants as well. 
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Outbreak of primary cutaneous aspergillosis related 
to intravenous arm boards 
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Empiric antimicrobial therapy for suspected bacterial 
infections has resulted in increased survival of patients 
with neoplastic disease and has led to an increased aware- 
ness of fungal infections. Aspergillosis is the second most 
frequent opportunistic fungal infection in such patients, 
surpassed only by candidiasis, l The resPiratory tract is the 
usual portal of entry of Aspergillus in the immunocom- 
promised host, and cutaneous disease is usually seen as 
part of dissemination. 2 Primary cutaneous aspergillosis is 
rare. 

Four cases of primary cutaneous aspergillosis (two 
confirmed, two probable) were seen at our institution over 
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a 3-month period. All lesions were located on the patients' 
palms at sites of prolonged contact with arm boards and 
were believed to be secondary to colonized arm board 
wrapping material. We describe the outbreak and detail 
steps taken to define its cause. 

M E T H O D S  

Specimens for environmental fungal cultures were 
obtained from arm board materials and plated on Sabou- 
raud dextrose agar. Specimens included sections of plastic 
covering from six arm boards, sections of cloth tape and 
wrapping gauze from three arm boards that were ready for 
patient use and obtained from the hospital central supply, 
and nine samples of wrapping gauze obtained from three 
unopened, sealed manufacturer's containers. All specimens 
were cut into 25 mm circles with sterile scissors and placed 
on agar with sterile forceps inside a class 2 biohazard 
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Table.  Clinical characteristics in patients with primary cutaneou s aspergillosis 

Duration of 
Age arm board 

Patient (yr) Sex Diagnosis use (days) Antibiotics Chemotherapy 

Absolute 
Day of neutrophil 

chemo- count 
therapy (ceils/mm 3) 

1 �9 4 M ALL 7 Oxacillin 
Cefoperazone 

2 12 F ALL 10 Piperacillin 
Cefoperazone 

3 7 F ALL 

4 6 M Cerebral 
astrocytoma 

9 Piperacillin 
Cefoperazone 
Trimethoprim/ 

sulfamethoxazole 
Amphotericin B 

9 None 

Prednisone 5 18 
Daunomycin 
Virlcristine 
L-Asparaginase 
Prednisone 12 12 
Daun0mycin 
Vincristine 
L-Asparaginase 
Vincristine 34 56 
Adriamycin 
C3Jclophosphamide 

Dexamethasone 9 20,000 

ALL, acute lymphoblastic leukemia; ND, not done. 

cabinet. Control cultures consisted of three Sabouraud 
dextrose agar plates inoculated using the same technique 
but without a specimen, a plate left open inside the hood 
throughout the procedure, and a plate left open inside a 
patient's room for 30 minutes. 

Fungal species were identified by colony morphologic 
and microscopic characteristics using standard methods? 

R E S U L T S  

The patients were two boys and two girls, ages 4 to 12 
years (Table). Three had acute lymphoblastic leukemia 
(one in relapse) and were receiving multiple antineoplastic 
drugs at the time of diagnosis of aspergillosis; one patient 
was receiving dexamethasone after resection of a cerebral 
astrocytoma. Each developed erythematous macules on the 
palms, which had been in direct contact with intravenous 
arm boards for 7 to 10 days. These became purpuric over 
48 to 72 hours, and in the leukemic patients progressed to 
hemorrhagic ulcers and eschars, which became confluent 
and involved most of the palm (Figure). Punch biopsies 
were performed in three patients (conservative manage- 
ment was used in the patient with leukemia in relapse 
because of her terminal condition.) Histologic studies in all 
three revealed multiple branching, septate hyphae 
throughout the dermis and epidermis; cultures from two 
grew Aspergillus species. No patient had radiographic 
evidence of pulmonary disease at the time of diagnosis, 
although one patient later developed a pulmonary nodule 
which grew Aspergillus after needle biopsy. The three 
patients with leukemia all had severe neutropenia at the 

time of diagnosis and required therapy with amphotericin 
B; the fourth patient's lesions resolved without therapy. 

Cultures of arm board filling and plastic covering, cloth 
tape, and control cultures were all negative. All specimens 
of gauze wrapping material grew fungus, with the greatest 
variety of species found in the specimens obtained from 
arm boards that were ready for patient use. The gauze 
from the manufacturer's containers grew Aspergillus niger 
and Rhizopus. Gauze from the arm boards  that were 
ready for patient use grew A. terreu~, A. niger, A 
fumigatus, and Rhizopus. 

D I S C U S S I O N  

Four  immunocompromised patients developed morpho- 
logically indentical palmar lesions at sites of prolonged 
contact with intravenous arm boards. Aspergillus was 
grown from biol~sy specimens from two, and fungal ele- 
ments highly suggestive of Aspergillus were seen on the 
histologic specimens from a third. No biopsy specimen was 
obtained from the fourth patient because of her terminal 
condition. However, because of the identical location, 
progression, and gross appearance of the palmar lesions, 
we believe she also had primary cutaneous aspergillosis. 

To further define the association between the arm 
boards and the patients' disease, we performed fungal 
cultures of arm boards, arm board wrapping material, and 
cultures Of the air in the patients' environment. The only 
positive cultures for fungi were obtained from the gauze 
wrapping material from the arm boards ready for use and 
from n0nsterile, sealed manufacturer's containers. The 
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Culture 
results Treatment Outcome 

A. terreus Debridement Resolved 
A. n i g e r  Amphotericin B 

A. terreus Debridement Resolved 
A. flavus Amphotericin B 

ND Amphotericin B Died 

Negative None Resolved 

greatest variety of fungal species was cultured from the 
wrapping of arm boards that had been stored in the 
hospital central supply, suggesting that the material was 
colonized with new species 9f Aspergillus after remoVal 
from the container. The isolation of Rhizopus is of interest 
because this organism has been implicated in nosocomial 
infections associated with contaminated Elastoplast ban- 
dages. 4 

Skin involvement with Aspergillus is usually secondary 
to hematogenous dissemination and is uncommon. Primary 
cutaneous aspergillosis is rare. At "least 19 cases have been 
reported and have involved four different species: A. flavus 
(12 patients), A. fumigatus (three), A. niger (three), and 
A. terreus (one). 5-14 Most authors described lesions that 
began as erythematous macules and. papules that pr o- 
gressed to hemorrhagic ulcers and eschars, an appearance 
similar to ecthym9 gangrenosum. Thirteen occurre d at 
sites of contact with intravenoUs arm boards in patients 
with leukemia or aplastic anemia. Our patient's lesions 
were typical in their gross appearance and their association 
with arm boards, but were remarkable in tha t they were 
caused by A. terreus, which has been implicated only once 
in primary cutaneous aspergillosis. ~~ 

After an outbreak of cutaneous aspergillosis related to 
arm boards, Grossman et al. H found multiple intravenous 
supplies in their hospital to be colonized with Aspergiilus 
species secondary to a contaminated storeroom ceiling. 
Our data suggest that some arm board materials may 
already be colonized with Aspergillus species on arrival at 
the hospital and that they continue to accumulate new 
species there. The organism is constantly present in the 

Figure. Confluent hemorrhagic palmar lesions of primary cuta- 
neous aspergillosis (patient 1). 

environment and can grow on various types of organic 
debris. Prolonged close skin contact with an arm board 
could provide a moist environment suitable for fungal 
growth, and may also produce microscopic skin breaks 
proyiding access for fungal invasion. Alternately, it is 
possible that these lesions could be secondary to hemat0g- 
enous dissemination to a region of vascular compromise 
secondary to arm board pressure. 

Control measures were undertaken to prevent further 
infections at our institution. Armboards for patients with 
cancer are now covered only with sterile gauze and are 
Changed every 24 hours. Since beginning these preventive 
measures more than 6 months ago, we have seen no further 
Aspergillus infections. 

These data suggest that, in Patients with cancer, pro- 
longed skin contact with intravenous armboard materials 
colonized with Aspergillus maY lead to invasive disease 
that may, on occasion, disseminate. Arm boards for these 
patients should be wrapped only With sterile material and 
should be changed frequently. Biopsy tissue should be 
ob~cained from any suspect skin lesion, particuiarly at the 
site of Contact With arm boards. In severely immunocom- 
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promised pat ients  with  fungi present  on histologic exami- 

nat ion or culture,  amphoter ic in  B therapy should be 

ini t iated immediately.  

We thank Cynthia Curry, M.D., and Neal Halsey, M.D., for 
review of the manuscript, and Cathy Hart and Susan Mele for 
technical assistance. 
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Vasculopathy with renal artery stenosis in a child 
with sarcoidosis 
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Sarcoidosis is a rare  disease in young children and may 

have diverse manifes ta t ions  because of its mul t isys tem 

nature.  We report  a child with vasculopathy, a complica- 

t ion recognized in adults  but  not  previously reported in 

childhood. 

C A S E  R E P O R T  

This white girl had onset of a follicular rash at 8 months of age, 
initially diagnosed as eczema and later as keratosis pilaris. Onset 
of arthritis occurred during the second year of life, and she had 
been followed for l year by the Division of Pediatric Rheumatol- 

Dr. Gross is a Fellow of the Canadian Arthritis Society. Dr. 
Ma!leson is an Associate of the Canadian Arthritis Society. 

Submitted for publication Sept. 24, 1985; accepted Dec. 4, 
1985. 

Reprint requests: Dr. Katherine Gross, Rheumatic Diseases 
Research Laboratory, Research Centre, 950 W. 28th Ave., 
Vancouver, British Columbia, Canada V5Z 4H4. 

ogy. A diagnosis of polyarticular juvenile rheumatoid arthritis had 
been made on the'basis of the clinical features of a chronic 
symmetric synovitis and chronic asymptomatic nongranulomatous 
anterior uveitis. Investigations showed high inflammatory indices 
and the presence of antinuclear antibodies. Treatment had con- 
sisted of nonsteroidal anti-inflammatory drugs and topical cortico- 
steroid eyedrops. 

At the age of 4 years the child was admitted to hospital for the 
evaluation of microscopic hematuria. Physical examination 
revealed a miserable child whose height and weight were at the 
fifth percentile. Blood pressure was normal. There was exuberant 
synovitis of all the small joints of the hands, ~he wrists, elbows, 
knees, and ankles. A follicular erythematous rash involved the 
face, forearms, and thighs predominantly. Ophthalmologic exam- 
ination revealed the presence of intense vitreous inflammation and 
swelling of the optic nerve heads. Visual acuity was reduced to 
20/1000 in the right eye and 20/200 in the left. Skin and synovial 
biopsy specimens contained noncaseating granulomata with 
Langhans giant cells, confirming a diagnosis of sarcoidosis. 


