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Histological and Ultrastructural Study of 
One Case of Oral Bacillary Angiomatosis in 
HIV Disease and Review of the Literature 

R.A. Monteil, J.-F. Michiels, P. Hofman, M.-C. Saint-Paul, C. Hitzig, 
C. Perrin and J. Santini 

Bacillary angiomatosis (BA) is a new clinicopathological entity defined as a pseudo-neoplastic 
capillary proliferation secondary to an opportunistic infection by one of two Rochalimaea sp.: R. 
quintana or R. henselae. Although BA is a recently recognised entity, numerous cases have been 
reported. Most of the patients affected are reported to have low absolute CD, lymphocyte counts 
associated with AIDS. Yet, very few oral cases associated or not with cutaneous lesions have been 
reported or simply identified. Histopathological and ultrastructural features of one case of oral BA 
with gingival and palatal lesions are presented. Clinical aspects of oral BA do not hold pathognomonic 
features and the lesions may resemble either a reactive lesion of the gingiva, pyogenic granuloma or 
Kaposi’s sarcoma. The lesion is characteristically composed of circumscribed lobular capillary 
proliferations and the presence of granular amphophilic material on haematoxylin and eosin sections 
surrounded by neutrophils and neutrophilic debris is a clue to diagnosis. Demonstration of bacilli in 
the interstitium by the Warthin-Starry silver method or, better, by electron microscopy is diagnostic. 
BA may contribute to the death of the patient but erythromycin has proved to be very effective 
treatment. 
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INTRODUCTION 
EPITHELIOID ANGIOMATOSIS, bacillary epithelioid angio- 
matosis, or bacillary angiomatosis (BA) is a bacterial infection 
that produces a pseudoneoplastic capillary proliferation. 
Initially reported as occurring in the skin and lymph nodes of 
patients with AIDS [l, 21, BA was later described in 
immunosuppressed patients [3,4] and in an immuno- 
competent individual, although then with no propensity for 
spreading [5]. Although attempts to culture a potential 
bacterial agent remained unsuccessful for a long period of 
time, the association of BA with bacilli was quickly postulated 
on histological and ultrastructural grounds [ 1, 61 and as a 
consequence of the rapid regression of the process after 
treatment with antibiotics [l, 6-101. Oral BA lesions have 
seldom been described precisely [ 1 l] and infrequently identi- 
fied and reported [2, 12,131. Therefore, the aim of the present 
work was to study the histological and ultrastructural features 
of one case of oral bacillary angiomatosis, observed twice 6 
months apart early in its development, and fo review the 
literature related to this recently characterised disease. 
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REVIEW OF LITERATURE 
Cutaneous features 

The most common clinical feature of BA is a cutaneous, 
painless blood-red angiomatous papule, or nodule. Some 
larger lesions are almost pedunculated, but no propensity to 
form macules, patches, or plaques is observed [14, 151. 
Lesions may be solitary, few and scattered, zosteriform, or 
systematised. Cutaneous lesions are of two types-superficial 
and deep. The superficial type is usually red, purple, or skin 
coloured, dome-shaped or slightly pedunculated. The surface 
may be smooth, or ulcerated with crusting. Most of the time, 
superficial lesions are surrounded by an epidermal collarette. 
The deep type is often large and rounded, skin-coloured, 
hyperpigmented or dusky. The consistency of individual 
lesions is usually somewhat rubbery to firm [2, 9, 10, 14, 
16-181. BA is usually readily distinguished from other diseases 
the exception being from verruga peruana [14, 181. 

Systemic disease in BA 
Various visceral manifestations (splenic and hepatic peli- 

osis) have been reported. Widespread visceral involvement is 
not exceptional and in some cases BA has contributed to the 
death of the patient [2, 191. Symptomatic osteolytic lesions 
and bone marrow involvement associated with cutaneous BA 
have also been described [20-281. Concurrent development of 
BA and Kaposi’s sarcoma has been observed [lo, 16, 291. 
Conversely, lymph node and soft tissue involvement have been 
reported in HIV-positive’s AIDS, and immunosuppressed 
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patients without the presence of skin lesions [4, 18, 30, 311. 
Finally, it has been postulated that peliosis hepatis, and 
persistent fever and bacteremia in immunocompromised 
persons are diseases caused by the same agent(s) as cutaneous 

BA [32-371. 

Oral lesions 
The first case reported with oral lesions was a 32-year-old 

man. Numerous 0.1-l cm diameter red papules and nodules 
developed on the skin of his head, trunk, and extremities. 

Conjunctival, nasal, and oral (no further details given) mucosa 
lesions were associated. HIV antibody was initially negative 

but a test 2 weeks later was positive [2]. Another case was that 
of a 32-year-old, HIV-positive man presenting numerous red- 
purple to dark-red papules and nodules, OS-4 cm in diameter, 
on the skin and on anal, conjunctival, nasal, and palatal mucosa 
[ 121. The third case was a 36-year-old man, with a T4/T8 ratio 

of 0.3 and cutaneous BA involving the upper part of the body, 
with bluish to purple lesions on the oral mucosa [ 131. 
Nonetheless, in 1991, the first case of oral BA without 

concomitant skin involvement was reported [ 111. The patient 
was a 47-year-old man, HIV 1 and 2-positive who presented 
with a 4-day history of a bluish-purple, ulcerated, and raised 

lesion of the palate. Two further flat lesions were noted on the 
gingiva palatal to the upper incisors. Erythromycin 1 g/day 
halted the progression of the disease, but after discontinuation 
other large lesions appeared on the gingiva. Histological 

features of the biopsied lesions appeared identical to previous 
described cutaneous lesions. However, the authors found that 
it was not possible to unequivocally identify bacilli. 

Histopathology 
Lesions are characteristically composed of circumscribed 

lobular capillary proliferations. The lobules, like those of 

pyogenic granuloma/lobular capillary haemangioma, are 
rounded aggregates of capillaries, usually organised so that 

more mature, ectatic vessels are situated centrally and less 
mature ones, with or without apparent lumina, are located 
peripherally. In superficial lesions, covering epithelium may 
present with or without thinning and ulceration, and there is 
often a marginal epithelial collarette which imparts even more 
similarity to pyogenic granuloma [5, 9, 14, 381. According to 

the distribution of the components, two histological types have 

been identified, although they may represent the ends of a 
spectrum. The first type, superficial, is characterised by a loose 
and oedematous stroma with a mixed inflammatory infiltrate of 
lymphocytes, histiocytes, and scattered neutrophils. Only 
electron microscopy (EM) may show the presence of a number 

of organisms [14, 16, 18, 381. The second type, deeper, is 
characterised by a denser stroma with the occurrence of a 
dense mixed inflammatory cell infiltrate with neutrophils and 
neutrophilic debris predominating. Granular amphophilic or 
purplish material surrounded by neutrophils is typical in 
haematoxylin and eosin (H and E) sections. In these areas, 
War&in-Starry staining allows the demonstration of numer- 

ous extracellular clusters or clumps of bacilli and, less often, 
individual intracellular organisms. Variable results are seen 
with Giemsa and Brown-Hopps stains. Conventional special 
stains such as acid fast, PAS, and the Brown-Brenn modifica- 
tion of Gram’s stain fail to demonstrate the bacilli [5,6,13,14, 
38-401. The endothelial cells vary considerably in appearance 

from a slight to marked protuberance into vascular lumina. 
There is usually only mild nuclear atypia, but pleomorphic 
nuclei and mitoses are occasionally seen. These cells express 
factor-VIIIr antigen and are positive for Ulex europaeus with 
vessels in the centre of the lobules reacting more than 
peripheral ones, therefore resembling those of capillary 
haemangioma [ 11, 12, 381. Endothelial cells give the impres- 
sion of multilayering with deeper cells merging imperceptibly 
onto the interstitial population, where large cuboidal/polygo- 

nal cells containing abundant cytoplasm, often closely adher- 
ent, are present [41]. The close adhesion of the interstitial cells 

gives the lesions their epithelioid appearance. Many of them 
but not all are positive with both reagents. Cells present in the 

interstitium are also positive for crl-anti-chymotrypsin, lyso- 

zyme, and factor-XIIIa [2, 12, 421. Enzyme histochemistry 
demonstrates patchy luminal staining, similar to that of small 

vessels, with positivity for 5’-nucleotidase, alkaline phospha- 
tase, and ATPase [38]. Endothelial cell necrosis is a variable 
finding and may be observed in the centres of vascular lobules. 
Atypical endothelial cells and cells in mitosis are often present 
adjacent to the necrotic zones. 

Electron microscopy 
EM studies have shown that organisms are located extra- 

cellularly amidst collagen fibres, in areas where discontinuity 
of normal tissue and some cellular debris are present. The 
ultrastructural appearance of these organisms is consistent 
from case to case but does not enable specification [ 171. Bacilli 

disclosed in BA, and in cases of bacteraemia with fever are 
pleomorphic and measure 0.2-0.5 pm by l-3 pm by transmis- 

sion electron microscopy [6], and 0.5-0.6 l.trn by l-2 pm when 
studied by scanning electron microscopy [43]. They possess 
trilaminar walls [6]. 

Biochemistry 
Before molecular biology studies could be conducted, Slater 

et al. [34] described a newly recognised fastidious Gram- 

negative bacillus causing prolonged fever with persistent 
bacteremia in immunocompromised or immunocompetent 
patients, as being most similar to Rochalimaea quintana (the 
agent of trench fever) on the basis of cellular fatty-acid 
content. Later, two BA strains studied for fatty-acid methyl 

esters (FAME) by gas chromatography were demonstrated as 

being characterised by the presence of significant amounts of 
16 and 18 carbon saturated FAME as well as 18 carbon 
unsaturated FAME [44]. Finally, studies have shown that R. 
henselae contains C-18 in amounts averaging > 22% in 
contrast to R. quintana which contains only 16-lSg6 of this 
cellular fatty acid [37]. 

Bacteriology and molecular biology 
Because, initially, pathogens could not be grown, their 

identity remained controversial. In 1990, the use of broad- 
range 16s ribosomal DNA (rDNA) primers demonstrated 
that BA was caused by a previously uncharacterised rickettsia- 
like organism, designated strain BA-TF [33], closely related to 
R. quintana [45]. Other studies suggested that this organism 
might be the causative agent of two other diseases occurring in 
HIV-positive patients: bacillary peliosis hepatis and fever 
with bacteraemia [32, 341. Regnery et al. [43] and Welch et al. 
[37] have proposed a new member of the family Rickettsiaceae 



Oral Bacillary Angiomatosis 67 

with the name of Rochalimaea henselae as an agent of the 

vascular proliferative lesions and prolonged fever with bacter- 
aemia that may be encountered in immunocompromised or 

immunocompetent patients. Later, the 16s rRNA sequences 
of BA-TF and R. henselae were determined, their comparison 
suggesting that these sequences were derived from the same 
organism, or from strain variants thereof. Furthermore, it is 
now evidenced that BA-TF/R. henselae is distinct from Afipia 
felis, the cat scratch bacillus [43,46]. Nonetheless, recently, 
Koehler et al. [20] have evidenced that either of two species of 
rochalimaea: R. quintana or R. henselae, can be isolated from 

cutaneous lesions or blood from patients with BA. Growth of 
the agent(s) of BA is difficult, and only recently two methods of 

culture have been proposed. Optimal growth occurs on BHIA 
and tripticase soy agar (TSA) medium supplemented with 50,; 
sheep blood as well as HIA supplemented with 50/A rabbit 
blood. Original colonies are observed after 9-15 days of 
incubation at 35°C in 5”,a CO, humidified atmosphere, or at 
30°C in air. Cells are oxidase and catalase negative, or weakly 

catalase positive, non-reactive in carbohydrate utilisation 
tests, and urease negative [43]. Two alternative methods have 
been proposed, one is based on direct plating of homogenised 
tissue onto solid agar and the other relies on endothelial-cell 
monolayer culture [20]. 

Immunology 
Cockerell et al. [47] have assessed the specificity of induced 

murine antibodies for antigens from R. henselae and the closely 
related species R. quintana. All of the R. henselae-induced 
immune sera reacted with all of the R. henselae strains tested 
and cross-reacted minimally with R. quintana. Demonstration 
of immunocytochemical reactivity of R. henselae in cutaneous 
BA, parenchymal bacillary peliosis of the liver and spleen, and 
in the blood of patients with persistent fever with bacteraemia 
was achieved on formalin-fixed, paraffin-embedded tissues 
with the use of a polyclonal antiserum raised in rabbits. The 
antiserum was not cross-reactive with Afipia felis [48]. 

Occurrence of viruses 
In one study, reporting 2 cases of BA, Epstein-Barr virus 

(EBV) was demonstrated by in situ hybridisation in the nuclei 

of endothelial cells and occasional histiocytes. However, the 
virus was not seen in the other skin lesions present concomit- 
antly and neither patient showed clinical evidence of active 
EBV infection [49]. Cytomegalovirus (CMV) occurrence in 
endothelial cells of BA has been described in two AIDS 
patients, nonetheless, it has been previously postulated that 
CMV may function as a stimulator of angiogenesis [50-521. 

for R. henselae-associated disease in man [55] and a recent cat 

scratch or bite has been reported frequently. Nonetheless, the 

association between BA and exposure to cats should be 

interpreted with caution [56-571. 

REPORT OF CASE 
In February 1992, a 32-year-old man sought treatment by a 

private periodontist for a gingival mass located between the 
maxillary incisors and inducing discomfort rather than true 

pain. The lesion had been present for approximately 2-3 
months and had been steadily increasing in size. On intraoral 
examination, the mass was located on the labial aspect of the 
interdental papilla of the upper central incisors, measured 
about 10 mm in diameter and extended about 8 mm forward in 
front of the gingiva. It presented as an elevated, rather broad- 
based proliferation with a tendency to extension over the 
adjacent teeth. The gingival enlargement was reddish-pink, 

not ulcerated, smooth, shiny, and the consistency was not 
really firm (Fig. 1). Bleeding occurred on slight probing. 
Probing depth was not taken, due to the overgrowth. Central 
incisors were separated by a diastema where the lesion was 
extending giving rise to a broad based tumefaction 
(15 mm x 7 mm) involving the areas of the incisive (palatine) 
papilla. The tumefaction was red-blue in colour and the 

surface was smooth and shiny (Fig. 2). A periapical radiograph 
did not reveal bone loss. Oral hygiene was poor and plaque 
deposits were present. Careful examination of the mouth 
revealed no further similar lesions. The patient did not appear 
to be in good health, but medical interrogation was not 
contributory since he was very reluctent to answer questions. 
At that time, oral hygiene instruction was given and the patient 
was provided with chlorhexidine mouth rinses, spiramycin 
(4 500 000 IU/day) and metronidazole (750 mg/day). One 
week later, although the oral hygiene was better, drastic 
improvement was not observed. Biopsy specimens were taken 
on both labial and palatine aspects of the lesion, fixed in 

Bouin’s solution and transmitted with the provisional clinical 
diagnosis of a reactive lesion of the gingiva. Follow-up 
remained impossible, the patient not showing at the following 
appointments. However, 6 months later, the patient sought 
treatment at the ENT-Maxillofacial Surgery Department of 

Management and prevention 
Erythromycin, 500 mg orally four times daily for several 

weeks to 2 months, appears the treatment of choice for BA [ 1, 
9, 12, 14-16, 531. Successful treatments based on the use of 

doxycycline, gentamicin and ciprofloxacin have also been 
reported [4,9,26,54]. However, recurrences after cessation of 
the therapy may occur [8, 121. Antibiotics that inhibit cell wall 
synthesis, like penicillin, have been shown to fail to cure BA [9, 
13, 321. If untreated, the disease may be life threatening, 
although spontaneous regression of cutaneous BA in one HIV- 
positive patient has been observed [9]. Preliminary data 
suggest that the domestic cat can serve as a potential reservoir 

Fig. 1. Initial lesion: reddish-pink gingival overgrowth extend- 
ing about 8 mm forward. 
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the University Hospital for pharyngeal pain associated with 
fever (39°C). Clinical examination revealed red-purple 
nodules of about 3-8 mm in diameter located in the area of the 
incisive (palatine) papilla, the right retromolar area and the 
pharyngeal mucosa. Cutaneous lesions were not present. At 
that time, it was found that the patient was a homosexual man, 
HIVl-positive since 1986 and had been hospitalised several 
times. He had been treated with zidovudine for several years. 

Retrospectively, the medical file revealed that his absolute 
CD, lymphocyte count was 30/mm3 when he consulted the 
periodontist. Kaposi’s sarcoma was suspected and two biopsy 
samples were taken in the retromolar area. Material was fixed 
in Bouin’s solution and in glutaraldehyde for electron micro- 

scopy. After the diagnosis of BAon histopathological grounds, 
treatment with erythromycin in an oral dose of 3 g per day was 

initiated. Lesions healed after 15 days of treatment. 

Material and methods 
For routine histopathology, all samples were fixed in 

Bouin’s solution and embedded in paraflin. Sections 5 pm 
thick were obtained, dewaxed in xylene and hydrated. Sections 

were then stained with haematoxylin and eosin, reticulin stain, 
and Gram, Grocott, Ziehl-Neelsen, Giemsa and Warthin- 
Starry stains. Other sections were processed for immunohisto- 
chemistry using standard technique. In brief, streptavidin- 

biotin-peroxidase complex (Dako) was applied in conjunction 
with a mouse monoclonal antibody raised against factor-VIIIr 
antigen/van \Willebrand factor (Dako). Primary antibody was 
used at a dilution of 1: 60 for 90 min at room temperature. The 
amino 3-ethyl Q-carbazole was used as a chromogen. Sections 
were counterstained with haematoxylin. Negative controls 

were produced by substituting the primary antibody with 
normal serum. Positive controls were sections of an epithelioid 
haemangioendothelioma. Samples from one of the biopsies 
taken from the retromolar area during the second stage of the 
disease were minced into 1 mm cubes and fixed in 2.5*4 
phosphate buffer glutaraldehyde, post-fixed in 0~0, in the 
same buffer, and processed for electron microscopy by routine 
methods. Two pm sections were stained with toluidine blue 

and observed under light microscopy. Thin sections were 
contrasted with uranyl acetate-lead citrate and were observed 

Fig. 2. Initial lesion: broad based red-blue tumefaction of the 
incisive (palatine) papilla. 

Fig. 3. Biopsy specimen of the second stage of the disease. 
Lobular proliferation of ectatic round vessels. Reticulin stain, 

initial magnification x 90. 

under a JEM 1200 EX (Jeol) transmission electron microscope 

at 80 kV. 

Histopathology 
Sections of both biopsies taken during the initial stage of the 

disease and stained with haematoxylin and eosin showed a 
moderately hyperacanthotic, parakeratinised squamous epith- 
elium covering an abundant vascular proliferation. Prolifer- 
ation, extending up to the epithelial basement membrane, was 
made of small, well defined and ectatic blood vessels. The vast 
majority of the vessels were thin walled and composed of a 
simple endothelium made of flat cells. Some other rarer vessels 
with a more organised wall and lined by cuboidal endothelial 

cells protruding in the lumina were present. Interstitium was 
limited in extent, oedematous, and extremely rare inflamma- 
tory cells were observed. Reticulin stain demonstrated fibres 
surrounding individual capillaries but a true lobular pattern 
was lacking. Extravasation of erythrocytes was observed but 
hemosiderin deposits were absent. All bacteriological stains 
such as Gram, Grocott, Ziehl-Neelsen, and Giemsa stains as 
well as the Warthin-Starry silver method failed to demon- 
strate bacilli within the lesion. Immunohistochemical staining 
with antibody to factor-VIIIr antigen was positive in the 
prominent endothelial cells of the rare well-defined capillary 
vessels but not in the other vessels nor in any cell of the 
interstitium. Diagnosis of atypical lobular capillary haeman- 

gioma was made. Sections of the biopsies taken during the 
second stage of the disease and stained with haematoxylin and 
eosin revealed the same basic aspect seen during the initial 

stage. However, with reticulin stain, the proliferation 
appeared more lobular and made predominantly of round 
vessels with ectatic luminae (Fig. 3). Well-organised vessels 
were more numerous than previously and prominent endothe- 
lial cells more frequent. Mitoses were exceptional. Intersti- 
tium was more developed but remained highly oedematous. 
Few foci of neutrophils and scattered mast cells were present. 
All bacteriological stains used except the Warthin-Starry stain 
remained negative. In the interstitium, the Warthin-Starry 
silver method revealed black deposits corresponding to small 
clumps of bacteria (Fig. 4). Single rods could be seen at the 
edges of the clumps. Again, antibody to factor-VIIIr antigen 
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Fig. 4. Biopsy specimen of the second stage of the disease. 
Clumps of bacilli in the interstitium. Warthin-Starry stain, 

initial magnification x 225. 

Fig. 5. Biopsy specimen of the second stage of the disease. 
Bacilli in close relation with endothelial cells. T.E.M., initial 
magnification x 10 000 (arrow = endothelial cells; arrow head 

bacilli). 

Fig. 6. Biopsy of the second stage of the disease. Characteristic 
trilaminar cell wall structure of the bacilli. T.E.M., initial 
magnification x 60 000 (arrow head = clearly visible tri- 

laminar aspect). 

was restricted to the prominent endothelial cells or to the more 
organised vessels and no labelling was observed in the 
interstitium. Electron microscopic observation showed more 
abundant bacilli diffusely present. In the interstitium, they 
occurred either as single organisms, arranged in chains or in 
collections. Some were in close contact with endothelial cells 
but remained located extracellularly (Fig. 5). Bacilli, 
1.25-2.5 urn in length and 0.35 urn in diameter, presented with 
a characteristic trilaminar cell wall structure: two electron- 
dense layers separated by a less electron-dense layer (Fig. 6). 
The inner structure was granular with electron-dense areas. A 
diagnosis of bacillary angiomatosis was made. 

DISCUSSION 
BA is a pseudo-neoplastic capillary proliferation secondary 

to an opportunistic infection by one of two rochalimaea 
species: R. quintana or R. henselae, mostly seen in immuno- 
deficient or in immunosuppressed patients [20,33,34,37,43, 
44,461. Although BA is a recently recognised entity, numerous 
cases have been reported most often related to cutaneous 
disease but also to various internal involvements. Very few oral 
cases associated or not with cutaneous lesions have been 
reported or even identified [2, 11-131. Early reports have 
repeatedly shown that the main challenge to the diagnosis of 
cutaneous BA is linked to its clinical resemblance to pyogenic 
granuloma when it is superficial and solitary, and to Kaposi’s 
sarcoma when it is deep-seated [6, 10, 1838, 39,49, 501. The 
apparent rarity of oral disease in BA may be related to this 
resemblance although the possibility of rare involvement of 
the oral mucosa could be associated with the mode of 
contagion if cats do represent a potential reservoir for R. 
hemelae [55], or to oral immunity. In the present case, both 
aspects of the lesion were not clinically identical. The 
vestibular component of the lesion, presenting as an exophytic 
proliferation, clinically resembled reactive lesions of the 
gingiva which present considerable overlap with regards to 
clinical features [58]. The palatine component was sessile, like 
a Kaposi’s sarcoma as in the case reported by Speight et al. 
[ 111. Therefore, it seems that oral BA has no pathognomonic 
features nor enough distinctive features to make a definitive 
diagnosis on clinical grounds alone. Nonetheless, although 1 
case of BA has been reported in an immunocomponent 
individual [5], cases with oral involvement have been in 
patients with an absolute CD, lymphocyte count lower than 
200/ml. Therefore, the occurrence of concurrent immuno- 
deficiency or immunosuppression may help to suggest BA as a 
provisional/presumptive clinical diagnosis. 

Cutaneous BA lesions are categorised as either superficial or 
deep dermal [14]. Due to the structure of the masticatory 
mucosa only the superficial type is likely to develop in the 
gingiva. As observed by others [ 121, the lesions in our patient 
lacked the prominent leucocytic inflammatory infiltrate, 
nuclear dust and granular amphophilic material, while several 
clusters of bacilli were shown by the Warthin-Starry silver 
method in sections corresponding to the biopsies of the second 
stage. The conjunction of lobular proliferation of small round 
vessels with plump endothelial cells protruding in the vascular 
lumina and occurrence in the interstitium of bacilli, demon- 
strated by the Warthin-Starry method or better by electron 
microscopy, is considered to be diagnostic [2,5,14-16,29,57, 
591. In the case reported here, no bacteria could be demon- 
strated in the biopsies of the initial lesion by the Warthin- 
Starry method, while several clumps were identified in the 
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second stage material. Furthermore, far more numerous bacilli 
were disclosed by ultrastructural observation than by the 
silver technique. This discrepancy may be related to a greater 
efficiency of ultrastructural observation. It may also be due to 
the antibiotic treatment prescribed, since BA has been 

observed to respond well to various antibiotic treatments apart 
from penicillin [ 1,4,5,9,12,15,16,26,53,54]. Ultrastructur- 
ally, organisms were diffusely present in the interstitium. 
Although without a tendency to clump, abundant organisms 
were found extracellularly. Some were arranged in chains or in 
collections scattered between collagen fibrils. Others, single, 

were seen in close association with endothelial cells, character- 
ised by the occurrence of Weibel-Palade bodies. Bacilli were 
characterised by a trilaminar wall with two electron-dense 

layers separated by a less electron dense layer, as in previous 
BA cases [l, 6, 26, 27, 31, 39, 51, 531. However, bacilli with 
similar ultrastructural aspects have been described in a closely 
related disease, the verruga peruana of Carrion’s disease [60]. 
Many of the large interstitial cells were observed to be factor- 

VIIIr antigen positive by LeBoit et al. [38]. In the case 
reported here, presenting with very limited interstitium, such 
positivity could not be found. Only endothelial cell protruding 
into the lumina or endothelial cells of the more organised 
vessels were stained. This observation is consistent with the 
results of Burgdorf et al. [61] evidencing that the endothelial 

cells of small normal cutaneous vessels give the strongest 
reaction while in pyogenic granuloma positivity is either 
patchy or of lesser intensity. The main histological differential 
diagnoses include Kaposi’s sarcoma because of its frequent 
occurrence in AIDS patients, pyogenic granuloma/lobular 
capillary haemangioma [62] because it is rather common in the 

oral cavity [63,64], and verruga peruana. The most salient 
histological difference between BA and Kaposi’s sarcoma is 
the absence of fascicles of spindle cells in the former. BA and 
pyogenic granuloma/lobular capillary haemangioma share 

features like polyploid architecture, clusters of rounded 
vessels with ectatic luminae and smaller capillaries surround- 
ing ectatic ones. Only the demonstration of bacilli in the 

interstitium by the Warthin-Starry method or better by 
electron microscopy can lead to the proper diagnosis. The 
most difficult differential diagnosis is certainly with verruga 
peruana, the second or eruptive phase of Carrion’s disease 

(bartonellosis), since both conditions are vascular prolifer- 
ations caused by bacilli and both bacilli have the same 
ultrastructural presentation. It has been postulated that 

bacteria in BA are always interstitial [38], whereas some are 
phagocytised and present in intracytoplasmic vacuoles in 
verruga peruana [60]. Furthermore, infections with B. bacilli- 

formis are almost entirely restricted to Peru. 

Stoler MH, Bonfialio TA, Steiabigel RT, Pereira M. An atypical - - 
subcutaneous inf&tion associated with acquired immune hefi- 
ciency syndrome. Am3 Chin Pathol 1983, 80, 714-718. 
Cockerell CJ, Webster GF, Whitlow MA, Friedman-Kien AE. 
Epithelioid angiomatosis: a distinct vascular disorder in patients 
with the acquired immunodeficiency syndrome or AIDS-related 
complex. Lancet 1987, ii, 654-656. 
Omura EF, Omura GA. Human immunodeficiency virus-associ- 
ated skin lesions. 3AMA 1989,261, 991. 
Kemper CA, Lombard CM, Deresinski SC, Tompkins LC. 
Visceral bacillary epithelioid angiomatosis: possible manifesta- 
tions of disseminated cat scratch disease in the immuno- 
compromised host: a report of two cases. Am 3 Med 1990, 89, 
216-222. 

5. 

6. 

7. 

Cockerell CJ, Bergstresser PR, Myrie-Williams C, Tiemo PM. 
Bacillary epithelioid angiomatosis occurring in an immuno- 
competent individual. Arch Dermatol 1990, 126, 787-790. 
LeBoit PhE, Egbert BM, Stoler MI-I, et al. Epithelioid haem- 
angioma-like vascular proliferation in AIDS: Manifestation of 
cat-scratch disease bacillus infection. Lancet 1988, i, 960-963. 
Angritt P, Tuur S, Macher AM, et al. Epithelioid angiomatosis in 
HIV infection: neoplasm or cat-scratch disease. Lancet 1988, i, 
996. 

8. 

9. 

10. 

11. 

12. 

13. 

Cockerell CJ, Friedman-Kien AE. Epithelioid angiomatosis and 
cat scratch disease bacillus. Lancet 1988, ii, 1334-1335. 
Koehler JE, LeBoit Ph, Egbert BM, Berger TG. Cutaneous 
vascular lesions and disseminated cat-scratch disease in patients 
with the acquired immunodeficiency syndrome (AIDS) and 
AIDS-related complex. Ann Intern Med 1988, 109, 449-455. 
Knobler EH, Silvers DN, Fine KC, Leikowitch JH, Grossman 
ME. Unique vascular skin lesions associated with human 
immunodeficiency virus. JAMA 1988,260,524-527. 
Speight PM, Zakrzewska J, Fletcher CDM. Epithelioid angioma- 
tosis affecting the oral cavity as a first sign of HIV infection. Br 
Dent3 1991, 171,367-370. 
Axiotis CA, Schwartz R, Jennings TA, Glaser N. AIDS-related 
angiomatosis. Am 3 Dermatopathol 1989, 11, 177-181. 
Szaniawski WK, Don PC, Bitterman SR, Schachner JR. Epi- 
thelioid angiomatosis in patients with AIDS. Report of seven 
cases and review of literature. 3 Am Acad Dermatol 1990, 23, 
41-48. 

14. 

15. 

Cockerell CJ, LeBoit PhE. Bacillary angiomatosis: a newly 
characterized, pseudoneoplastic, infectious, cutaneous vascular 
disorder. 3 Am Acad Dermatol 1990,22, 501-512. 
Jimenez-Acosta F, Pardo RJ, Cohen RJ, Gould EW, Penneys NS. 
Bacillary angiomatosis of acquired immunodeficiency syndrome: 
case report and literature review. 3 Am Acad Dermatol 1990,22, 
525-529. 

16. Berger TG, Tapper0 JW, Kaymen A, LeBoit PhE. Bacillary 
(epithelioid) angiomatosis and concurrent Kaposi’s sarcoma in 
acquired immunodeficiency syndrome. Arch DermatoZl989,125, 
1543-1547. 

17. 

18. 

LeBoit PhE. Bacillary angiomatosis: a systemic opportunistic 
infection with prominent cutaneous manifestations. Sem Dermn- 
tol 1991, 10, 194-198. 
Webster GF, Cockerell CJ, Friedman-Kien AE. The clinical 
spectrum of bacillary angiomatosis. Br 3 Dermatol 1992, 126, 
535-541. 

19. 

20. 

Alkan S, Orenstein JM. Bacillary peliosis hepatis. N EngZJ Med 
1991,324,1513-1514. 
Koehler JE, Quinn FD, Berger TG, LeBoit PhE, Tapper0 JW. 
Isolation of rochalimaea species from cutaneous and osseous 
lesions of bacillarv anaiomatosis. N EnpZ 7 Med 1992. 327, 
1625-1631. _ - 

- ” , _ 

21. 

22. 

23. 

24. 

25. 

Tuur SM, Macher AM, Angritt I’, et al. AIDS case for diagnosis 
series, 1988 military medicine. MiZ Med 1988, 153, M57-M64. 
Van Der Wouw PA, Hadderingh RJ, Reiss P, Hulsebocsch H-J, 
Walford N, Lange JMA. Disseminated cat-scratch disease in a 
patient with AIDS. AIDS 1989, 3,751-753. 
Baron AL, Steinbach LS, LeBoit PhE, Mills CM, Geejh, Berger 
TG. Osteolytic lesions and bacillary angiomatosis in HIV 
infection: radiologic differentiation from AIDS-related Kaposi 
sarcoma. Radiology 1990, 177, 77-81. 
Milam MW, Balerdi MJ, Toney JF, Foulis PR, Milam CP, 
Behnke RI-I. Epithelioid angiomatosis secondary to disseminated 
cat scratch disease involving the bone marrow and skin in a patient 
with acquired immune deficiency syndrome: a case report. Am 3 
Med 1990,88, 180-183. 
Herts BR, Radii M, Speigel G. Soft-tissue and osseous lesions 
caused by bacillary angiomatosis: Unusual manifestations of cat- 
scratch fever in patients with AIDS. Am 3 Radio1 1991, 157, 
1249-1251. 

26. 

27. 

Kinloch-de Loes S, Massouye I, et al. Angiomatose bacillaire: a 
propos dun cas. Schweiz Med Wschr 1992, 122, 1168-1172. 
Slater LN, Min K-W. Polypoid endobronchial lesions. A 
manifestation of bacillary angiomatosis. Chest 1992, 102, 
972-974. 

28. Spach DH, Bacillary angiomatosis. Znt 3 Dermatol 1992, 31, 
19-24. 

29. Steeper TA, Rosenstein H, Weiser J, Inampudi S, Snover DC. 



Oral Bacillary Angiomatosis 71 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

Bacillary epithelioid angiomatosis involving the liver, spleen, and 
skin in an AIDS patient with concurrent Kaposi’s sarcoma. Am3 
Clin Path01 1992,97,713-718. 
Pilon VA, Echols RM. Cat-scratch disease in a patient with 
AIDS. Am3 Clira Path01 1989, 92,236-240. 
Schinella RA, Alba Greco M. Bacillary angiomatosis presenting 
as a soft-tissue tumor without skin involvement. Hum Pathol 
1990,21, 567-569. 
Perkocha LA, Geaghan SM, Yen TSB, et al. Clinical and 
pathological features of bacillary peliosis hepatis in association 
with human immunodeficiency virus infection. N Engl 3 Med 
1990, 323, 1581-1586. 
Relman DA, Loutit JS, Thomas ChB, Schmidt TM, Falkow S, 
Tompkins LS. The agent of bacillary angiomatosis: an approach 
to the identification of uncultured pathogens. N EnglJ Med 1990, 
323, 1573-1580. 
Slater LN, Welch DF, Hensel D, Coody DW. A newly recognized 
fastidious Gram-negative pathogen as a cause of fever and 
bacteremia. N EnglJ Med 1990, 323, 1587-1593. 
Leong SS, Cazen RA, Yu GSM, LeFevre L, Carson JW. 
Abdominal visceral peliosis associated with bacillary angiomato- 
sis. Ultrastructural evidence of endothelial destruction by bacilli. 
Arch Path01 Lab Med 1992, 116,866-871. 
Slater LN, Welch DF, Min K-W. Rochalimaea henselae causes 
bacillary angiomatosis and peliosis hepatis. Arch Intern Med 1992, 
152, 602-606. 
Welch DF, Pickett DA, Slater L, Steigerwalt AG, Brenner DJ. 
Rochalimaea henselae sp. nov., a cause of septicemia, bacillary 
angiomatosis, and parenchymal bacillary peliosis.3 Clin Microbial 
1992,30,275-280. 
LeBoit PhE, Berger TG, Egbert BM, Beckstead JH, Yen TSB, 
Stoler MH. Bacillary angiomatosis: the histopathology and 
differential diagnosis of a pseudoneoplastic infection in patients 
with human immunodeficiency virus disease. Am 3 Surg Pathol 
1989, 13,909-920. 
Cockerell CJ, Tiemo PM, Friedman-Kien AE, Kim KS. Clinical, 
histologic, microbiologic, and biochemical characterization of the 
causative agent of bacillary (epithelioid) angiomatosis: a Rickett- 
sial illness with features of bartonellosis. 3 Invest Dermatol 1991, 
91,812-817. 
Tsang WYW, Chan JKC, Wong CSC. Giemsa stain for 
histological diagnosis of bacillary angiomatosis. Histopathology 
1992, 21, 299. 
Walford N, Van Der Wouw PA, Das PK, Ten Velden JJAM, 
Hulsebosch HJ. Epithelioid angiomatosis in the acquired 
immunodeficiency syndrome: morphology and differential dia- 
gnosis. Histopathology 1990, 16, 83-88. 
Arrese Estrada J, Pierard GE. Dendrocytes in verruga peruana 
and bacillary angiomatosis. Dermatology 1992, 184, 22-25. 
Regnery RL, Anderson BE, Clarrige III JE, Rodriguez-Barradas 
MC, Jones DC, Carr JH. Characterization of a novel Rochalimaea 
species, R. henselae sp. nov., isolated from blood of a febrile, 
human immunodeficiency virus-positive patient. 3 Clin Microbial 
1992,30,265-274. 
Cockerell CJ, Tierno PM, Friedman-Kien AE, Kim KS. The 
agent of bacillary angiomatosis. N Engl 3 Med 1991, 324, 
1511-1512. 
Birtles RJ, Harrison TG, Taylor AG. The causative agent of 
bacillary angiomatosis. N Engl3 Med 1991, 325, 1447-1448. 
Relman DA, Lepp PW, Sadler KN, Schmidt TM. I’hylogenetic 
relationships among the agent of bacillary angiomatosis, Barto- 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

nella bacilliformis, and other alpha-proteobacteria. Mel Microbial 
1992,6, 1801-1807. 
Slater LN, Coody DW, Woolridge LK, Welch DF. Murine 
antibody responses distinguish Rochalimaea henselae from Rocha- 
limaea quintana. 3 Clin Microbial 1992, 30, 1722-1727. 
Reed JA, Brigati DJ, Flynn SD, et al. Immunocytochemical 
identification of Rochalimaea henselae in bacillary (epithelioid) 
angiomatosis, parenchymal bacillary peliosis, and persistent fever 
with bacteremia. Am 3 Surg Path01 1992, 16, 650-657. 
Guarner, J, Unger ER. Association of Epstein-Barr virus in 
epithelioid angiomatosis of AIDS patients. Am 3 Surg Pathol 
1990, 14,956-960. 
Abrams J, Farhood AI. Infection-associated vascular lesions in 
acquired immunodeficiency syndrome patients. Hum Path01 
1989,20, 1025-1026. 
Lopez-Elzaurdia C, Fraga J, Sols M, Burgos E, Sanchez Garcia 
M, Garcia-Die2 A. Bacillary angiomatosis associated with cyto- 
megalovirus infection in a patient with AIDS. Br 3 Dermatol 
1991,125,175-177. 
Groody WW, Lewin KJ, Naeim F. Detection of cytomegalovirus 
DNA in classic and epidemiologic Kaposi’s sarcoma by in siru 
hybridization. Hum I’athol 1988, 19, 524-528. 
Rudikoff D, Phelps RG, Gordon RE, Bottone EJ. Acquired 
immunodeficiency syndrome-related bacillary vascular prolifer- 
ation (epithelioid angiomatosis): rapid response to erythromycin 
therapy. Arch Dermatol 1989, 12.5, 706-707. 
Mui BSK, Mulligan ME, George WL. Response of HIV- 
associated disseminated cat scratch disease to treatment with 
doxycycline. Am 3 Med 1990,89, 229-231. 
Regnery RL, Martin M, Olson J. Naturally occurring Rochali- 
maea henselae infection in domestic cat. Lancet 1992, ii, 557. 
Tapper0 JW, Mohle-Boetani JC, Berger TG, et al. The 
epidemiology of AIDS-associated bacillary angiomatosis. 
Abstracts of the Seventh International Conference on AIDS, 
Florence, 16-21 June 1991. Vol 1. Rome; Istituto Superiore di 
Sanica, 1991: 340 (abstract). 
Spach DH, Panther LA, Thorning DR, Dunn JE, Plorde JJ, 
Miller RA. Intracerebral bacillary angiomatosis in a patient 
infected with human immunodeficiency virus. An Intern Med 
1992,116,740-742. 
Eversole LR, Rovin S. Reactive lesions of the gingiva. 3 Oral 
Path01 1972, 1, 30-38. 
Tsan WYW, Chan JKC. Bacillary angiomatosis. A “new” disease 
with a broadening clinicopathologic spectrum. Histol Histopathol 
1992, 7, 143-152. 
Recavarren S, Lumbreras H. Pathogenesis of the verruga of 
Carrion’s disease. Ultrastructural studies. Am3 Pathol 1972,66, 
461469. 
Burgdorf WHC, Mukai K, Rosai J. Immunohistochemical 
identification of Factor VIII-related antigen in endothelial cells of 
cutaneous lesions of alleged vascular nature. Am 3 Clin Path01 
1981, 75, 167-171. 
Mills SE, Cooper PhH, Fechner RE. Lobular capillary heman- 
gioma: the underlying lesion of pyogenic granuloma. A study of 
73 cases from oral and nasal mucous membranes. Am 3 Surg 
Pathol 1980, 4, 471-479. 
Bhaskar SN, Jacoway JR. Pyogenic granuloma-clinical features, 
incidence, histology, and result of treatment: report of 242 cases.3 
Oral Surg 1966,24,391-398. 
Leyden JJ, Masters GH. Oral cavity pyogenic granuloma. Arch 
Dermatol 1973, 108, 226-228. 


