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Fungal endocarditis is rare and is usually caused by Aspergillus and Candida species.
We present a patient wvith endocarditis caused by Scopulariopsis brevicaulis. The pa-
tient had a history of mitral valve disease and, 1 year earlier, had undergone valvuloplasty
with the placement of a prosthetic Duran ring in the mitral valve position. S. brevicaulis
was cultured from samples of a large vegetation on the mitral valve apparatus. The
mitral valve was replaced with a St. Jude mechanical prosthesis. The patient was treated
with amphotericin B but was later switched to oral itraconazole when antibiotic tests
indicated susceptibility to that agent. We believe this is the 1st reported case of endo-
carditis caused by Scopulariopsis. (Tex Heart Inst J 1995;22:81-5)

e report a case of fungal enclocarclitis cauLsecd Scopiulciriopsis hbievi-
ccidis. aIn organism uISuLally consiclerecl a fuLngal contaminant. The
fuinguLs \vas CuIltLireci fromil a vegetatixve growth found on a prosthetic

Duiran ring that liad heen placed in the mitral v'alve position 1 y-ear earlier for
valve dysfunction secondary to recurrent rheumatic disease. W\e helieve this is
thle 1st reported case of endocarclitis caused Scopul/ciiopsis.
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A 36-vear-olci main presented at a reglional lhospital w\ith athdominal pain and
hematuria. mildly elevated lex-els of amvlase and lipase suggested pancreatitis.
LUltrasonograms ancd roentg,enoaramiis, including a comiiptuted tomogoraplhic (CT)
scan of the ahdomen. exclutdecd the presence of gallblhadder disease or) pancreatitis.
OnI the CT scan. however, a large infarction of the kidney w .s notecd (Fig. 1). The
patient was initially startecd on a comhination of ailmpicillin and suIhactam, hut
later wa.s switched to cefoxitini ancd gentamicin. BecauLse of the CT scan finclings
and the development of a newimitral regurgitation murmiutr,l he was transferrecd to
ouir institUtion on October 8. 1993. for anticoaultIation therapy ancl transesoph-
a elechocardiog-raphiv.
The patient had a history of rheumliiatic vallvlitis. and in Octoher of 1992 lhe

had uincderg,oine mitral valvUloplastv wvith a Duran prosthietic ring for mitral reguir-
gitation. In addlition, le lhacl a family history of significant lheart disease. He .was
taking lov-astatin for hyperlipidemia.

At the time of adiimission to otir instituition. the patient's blood presstire was
125 '0 immHg. and lhis puilse rate vvas 102 heats min He ~A.1 alert and appearecd
to he well. No) adenopathv was notecl, and imlubcouis membranes wvere moist. No
petechiae were notecd in the suhconjunctiv'al area Or o1n thle ImLuCOLIuS Imemhranes
of the motiti. However. 1 small petechiial lesion xvas seen on the clorsuimil of the
rihilt foot 'ndinother one on the freattoe of the righit foot. Cardiovascular ex-
amination revealed attenuaitioCI of the 1st heart SoLuncl andl a soft mitral reguLrgita-
tion MUrmur. Mild tencderness of the ahdomen w,vas pireseIt, especially on the left
sicle. He lhad active hO()wel SOLIcis, andl the rectal examiniationi wjs normal.

Lahoratory finclins C)n admission 'Were Unremarkahle. He had a white cell
couint C)f 70 x 10" L. with a sligilt left shiift. Peripheral hloocl siIeai- showed a slighit
eosinophilia. The patient's hemoglohin lev-el was 11.6 g cIL. and his hematocrit
w,vas 33.60 u. The prothromhin timile anid partial throml)oplastin timile were elexvatedI
heCaluse Of antiCogula1tion1 therapy. Many recl hlood cells wN-er-e seen onuIrinalysis.
All Otlher- Urinalysis fincliiigs Were noral.
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Fig. 1 Computed tomographic scan of the kidney, illustrating
bilateral renal infarctions.

The patient underwent transesophageal echocar-
diography, which revealed a large mass on the mi-
tral valve apparatus (Fig. 2). On October 14, 1993,

the patient underwent surgery for exploration of his
mitral valve. Recurrent thickening and fibrosis of
the repaired valve leaflet were noted. A pannus-like
vegetation was seen on the anterior leaflet of the
mitral valve (Fig. 3). Samples were taken for histo-
pathologic examination and microbiologic culture.
His valve and Duran ring were replaced with a St.
Jude's prosthesis. He was given vancomycin periop-
eratively for prophylaxis.

Histologic examination of the vegetative material
taken from the mitral valve ring revealed mycotic
endocarditis (Fig. 4). S. brevicaulis was cultured
from the valve ring (Fig. 5). The patient received 335
mg of intravenous amphotericin B over the next 10
days. He was discharged with an intravenous cathe-
ter in place, and he received another 265 mg of
amphotericin B over the next 8 weeks. The fungal
culture was sent to Dr. Richard Graybill at the Uni-
versity of Texas Health Science Center in San Anto-
nio, Texas, for antibiotic susceptibility testing. The
organism was sensitive to itraconazole, with a mini-
mum inhibitory concentration of 2 ,ug/mL at 48
hours and 4 gg/mL at 72 hours. The patient was
switched to oral itraconazole, 1 dose (200 mg) per
day.

Follow-up examinations were performed monthly
for the next 3 months. The patient completed a 90-
day course of itraconazole therapy. No further evi-
dence of endocarditis has been noted, and his renal
function has returned to normal. Hematuria has not
been present. He had 1 episode of pain in his right
calf, and Doppler echocardiography revealed an em-
bolic occlusion in one of the arteries; however, the
pain subsided and he has had no further episodes.

Discussion

Scopulariopsis species are widely distributed in na-
ture and are found on decaying vegetation and in

Fig. 2 A) Transesophageal echocardiogram in the horizontal
plane demonstrating a large, pedunculated vegetation on the
anterior leaflet of the mitral valve. B) Transesophageal
echocardiogram in the longitudinal plane demonstrating a
large mass within the mitral annuloplasty ring.

LA = left atrium; LAA = left atrial appendage; LV = left
ventricle; MV= mitral valve; V = vegetation

Fig. 3 Gross pathologic specimen showing the Duran ring
(top arrow) and vegetations (bottom arrows) on the mitral
valve apparatus.
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Fig. 5 Photomicrograph of Scopulariopsis brevicaulis showing
the Penicillium-like arrangement of the phialides. (orig. x20)
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Fig. 4 A) Photomicrograph showing the vegetative growth on
the mitral valve. (H + E orig. x40) B) Silver stain of vegetative
material taken from the mitral valve. Arrows indicate branch-
ing hyphae. (orig. x400)

soil. Classified among the saprophytic hyaline hy-
phomycetes, these organisms grow readily at room
temperature. The presence of abundant conidia
causes the colonies to appear yellowish-brown, with
a powdery surface.' The conidia, 6 to 9 long, have
tuberculate or warty walls.2 The large phialides are

in a Penicillium-like arrangement.
Although they are common fungal contaminants,

Scopulariopsis species are rarely considered patho-
genic. The organism, however, may cause nail infec-
tions, resulting in discolored, hardened nails. In fact,
Scopulariopsis species are among the most common
nondermatophytic fungi that cause onychomycosis.3
Furthermore, in a study of keratinophilic and sap-

rophytic fungi in the nails of Egyptian students, S.
brevicaulis was the 5th most common isolate.'

In 1932, Markley and colleagues' described the 1st
deep-seated infection with Scopulariopsis. In their
report, S. brevicaulis was isolated from persistent,
ulcerogranulomatous lesions in the perineal, gluteal,
and right inguinal regions of a previously healthy
21-year-old patient. The lesions, described as ele-
vated, nodular, and dusky, resembled those seen in
sporotrichosis, and were associated with necrotizing

ulceration. Intravenous antimony potassium tartrate,
combined with local radiation therapy, resulted in
complete resolution of the lesions. Because no fungi
were seen on histopathologic examination of the
lesions, the authors could not conclusively cite S.
brevicaulisas the definitive cause. However, in stud-
ies in guinea pigs and rats, the organism remained
viable and caused similar lesions.

Sekhon and associates,6 4 decades later, reported
another deep-seated infection with Scopulariopsis in
a patient who initially had an ankle wound infected
with Enterobacteraerogenes. After multiple debride-
ment procedures and long-term antibiotic therapy,
a secondary infection with S. brevicauliswas found.
Histopathologic examination revealed a chronic,
granulomatous infection involving subcutaneous tis-
sue, tendon sheaths, and skeletal muscle.

Although it is rare, ocular disease secondary to
infection with Scopulariopsis has been reported.
Progressive keratitis and hypopyon developed in a

26-year-old man whose eye was injured by a nail
embedded in a rotting wooden plank.i Despite sys-

temic and topical therapy with amphotericin B and
the addition of itraconazole, the patient required
emergency keratoplasty. These authors cited several
foreign cases of ocular Scopulariopsis.

Isolated pulmonary involvement with Scopulari-
opsis has been reported. Scopulariopsis has invaded
pulmonary cavities caused by chronic infection with
Mycobacterium tuberculosis.8 Grieble and cowork-
ers9 reported pulmonary infection with Scopulari-
opsis brumptii in an intravenous drug user. This
patient had multiple pulmonary nodules with inter-
stitial pneumonia; tissue from an open lung biopsy
revealed noncaseating granulomas with fungal ele-
ments. A pulmonary hypersensitivity reaction to the
fungal spores was suggested.

Scopulariopsis, like Aspergillus and Fusarizim spe-
cies, may act as an opportunist, causing disease in
immunocompromised hosts. Most cases of invasive

Scopulariopsis Endocarditis 8.3

A.-

. .

.4b. .

Texas Heart Institute.journal



infection with Scopulariopsis have been in patients
with hematologic malignancies or in recipients of
allogeneic bone marrow transplants. Neglia and co-
authors"' described 2 immunosuppressed patients
who had Scopuilariopsis infection of the nasal sep-
tum and mastoid tissue that did not respond to
aggressive surgical debridement and systemic anti-
fungal therapy. At autopsy, both patients had re-
sidual disease, one with widespread involvement of
the brain and lungs. Similar case reports in immu-
nosuppressed hosts have documented Scopulariop-
sis infection of the lungs;" the sinonasal passages,
with dissemination; 12and the great toe, causing
osteomyelitis.13 Immunosuppressed patients have
generally responded poorly to antifungal therapy.
However, in a recent report of invasive sinonasal
disease caused by Scopulariopsis in a child with
Hodgkin's disease, a combination of surgery and
therapy with amphotericin B and itraconazole eradi-
cated the infection."

Fungal endocarditis is relatively uLncomimion and
is usually associated with intravenous cdrug abLuse,
previous carldiovascular surgery, or the prolonged
use of antimicrobial agents and intravenous hydra-
tion.'` In a review of patients with ftingal endo-
carditis, McLeod's group'" reported that 217 (68%) of
319 patients experienced emibolization to major ves-
sels. The mortality rate associated with fungal endo-
carditis may be as high as 80%.1' The predominant
species causing endocarditis on hoth native and
prosthetic valves have been CGauicla, Aspergillits,
and Histoplasma. However, endocarditis has been
caused by opportunistic fungi, suchI as Blastoschizo-
mny1ce(s capitatfs, '_ Conzidiobol/us,"' Pseudallescberia
boydii, '" Penicillium, ' and Crxptococcu_s.' We be-
lieve that Scopulariopsis has not previously been
cited as a cause of endocarditis.

In the patient described in this case report, the
presence of a major arterial emboluxS was consistent
with other cases of fungal endocarclitis. Often, large
bulky vegetations adhere to the valve surface in
these patients. Although the source of infection in
our patient was unclear, the patient clicl have ony-
chomycosis and may have carriecl the organism un-
derneath his nails. In an outbreak of enclocarditis
caused by Aspergillits in patients who hlad unlder-
gone cardiovascular surgery, the presence of As-
pergillits species in pigeon droppings outside the
operating suites and in air conditioning cooling coils
suggestecl an environmental source of the out-
break.22 Whetlher a similar source was present in our
case is not known.
The optimal antimicrobial regimen for treating

Scopulairiopsis infection is uinknown. ResuLlts from
in vitro susceptibility tests vary widely, but the or-
ganismn is often highly resistant to the usu.l array of
agents used to treat systemic ftungal infections. Two

isolates of S. brevicaulis that caused fatal dissemi-
nated disease were resistant or only moderately suis-
ceptible to amphotericin B and 5FC.'" In vitro studies
suggested that the strains were susceptible to mico-
nazole and ketoconazole, but resistant to itracona-
zole. However, the authors cautioned that in vitro
susceptibility testing of imidazoles might not corre-
late with clinical outcome. Other studies have also
suggested that Scopulariopsis may be resistant to
amphotericin B.","

References
1. Swatek F, Halde C. Rinalcdi Mj, Shadomy HJ. AspergillIS Spe-

cies and other opportunistic saprophytic hyaline lhypho-
mycetes. In: Lennette EH, Balows A, Hausler WJ Jr, Shadoomy
HJ, eds. Manual of clinical microbiology. 4th ed. Washing-
ton DC: American Socicty for Microbiology, 1985: 584-94.

2. Emmons CW, Biinforcl CH, Ut.zjP, Kwon-Chung KJ. Miscella-
neous or rare mycoses. In: Emmiiions CW, ecl. Medical mycol-
ogy. Philadelphia: Lea & Febiger, 1977:488-510.

3. Summerbell RC, Kane J. Krajdcen S. Onychomycosis. tinea
peclis and tinca manUumL1 cauised hby non-dermatophytic fila-
mentouis fuingi. MNycoses 1989;32:609-19.

4. Abdel-Hafez Al. el-Sharouny M. Keratinopphilic and sapro-
phytic fungi isolated from students' nails in Egypt. J Basic
Microbiol 1990:30:3-1 1.

5. Markley AJ, Philpott OS, Weidnm.an FD. Deep scopulariopso-
sis of ulceratting gralnuLlomiia type confirmecl by cultuLre a.ndc
animnal inocUlation. Arcl I)ermatol Syphilology 1936;33:627-
41.

6. Sekhioni AS, Willlans 1)1, Harvey JH. Deep scopulalriopsosis:
a case report and sensitivity stuLclies. I Clin Pathol 197-4;27:
837-4i3.

7 Ragge NK. Hart IC. Easty DL, Tyers AG. A case of fungal
keratitis cauLIsed y Scopulalriopsis breviCauliS: treatment
xwith antifungal atgeinits and penetraiting keratoplasty. Br
Oplhthalmol 1990274:561-2.

8. Larsh HWI. Opportunistic fungi in chronic diseases other
than cancer and related problems. In: Iwata K. ed. Recent
advances in medical and veterinary mycology. Baltimore:
tiniversity Park Press, 1977:221-9.

9. Grieble HG, Rippon jW, Maliwan N. DaLun V. SCopulalriopso-
sis and hypersensitiVity pniieuLmonitis in an addict. Ann In-
tern Nlce 1975:83:326-9.

10. Neglil JR HuLrd D)), Ferrieri P, Snover I)C. Invasive SCopoL-
lariopsis in thC imlllmlnocomiipromiiisecd host. Am j Mel 1987:
83:1163-6.

11. Wheat I 1.Bartlett .N Ciccarelli MSSmithjW. OpportuLnistic
SCOpulariopsis pnieulmonia in an immu11LnocomiiproimiisedI host.
Soultll Mcd .1 198477:1608-9.

12. MoNrrison VA, Hlaake RI, Weisdorf I)N. The spectruLm1 of non-
Candida fungal infections followving hone marroxw transplan-
tation. Medicine (Baltimore) 1993;72(2):78-89.

13. Phillips P. Wood WS, Phillips G, Rinaldi MG. Invasive hyalo-
hyphomycosis caused by Scopulariopsis hreviCaulis in a pa-
tient utner-going allogeneic hone m-arrow transplant. Diagn
Mficrobiol Infect I)is 1989;12:429-32.

14. Kriesel JI), Adderson FE, Gooch WM TITl Pavia AT. Invasive
sinonasA dliseatse due to Scopulariopsis candida: ctase report
and review of SCopulakiriopsosis. Clin Infect Dis 199-i:;19:
317-9.

15. Ruibinstein F. Noriega ER, Simberkoff MS. Holzman R, Rahal
.Tj Jr. Fungal endocarditis: analysis of 2-4 cases and review of
the literlatuLre. Melitine (Baltimore) 1975;:5-(1:33 1-1-ii.

84 Scopulariopsis Endocarditis I Wimie 22. Nitinber 1, 1995



16. McLeod R, Remington JS. Fungal endocarditis. In: Rahim-
toola SH, ed. Infective endocarditis. New York: Grune and
Stratton, 1978:211-90.

17. Polacheck I, Salkin IF, Kitzes-Cohen R, Raz R. Endocarditis
caused by Blastoschizomyces capitatus and taxonomic re-
view of the genus. J Clin Microbiol 1992;30:2318-22.

18. Jaffey PB, Haque AK, el-Zaatari M, Pasarell L, McGinnis MR.
Disseminated Conidiobolus infection with endocarditis in a
cocaine abuser. Arch Pathol Lab Med 1990;114:1276-8.

19. Welty FK, McLeod GX, Ezratty C, Healy RW, Karchmer AW.
Pseudallescheria boydii endocarditis of the pulmonic valve

in a liver transplant recipient. Clin Infect Dis 1992;15:858-
60.

20. Hall WJ III. Penicillium endocarditis following open heart
surgery and prosthetic valve insertion. Am Heart J 1974;87:
501-6.

21. Colmers RA, Imiger W, Steinberg DH. Cryptococcus neofor-
mans endocarditis cured by amphotericin B. JAMA 1967;
199:762-4.

22. Mehta G. Aspergillus endocarditis after open heart surgery:
an epidemiological investigation. J Hosp Infect 1990;15:245-
53.

Scopulariopsis Endocarditis 85Texas Heart Instituteiournal


