
0002-9270/87/8206-0563
THE AMERICAN JOURNAL OF GASTROENTEROLOGY

Copyright© 1987 by Am. Coll. of Gastroenterology
Vol. 82. No. 6, 1987

PTinted in U.S.A.

Invasive Aspergillosis:
An Unusual Cause of Hemorrhagic Pancreatitis

Karen S. Guice, M.D., Martin Lynch, M.D., and Lee Weatherbee, M.D.
Departments of Surgery and Pathology. Ann Arbor Veteram Administration Hospital, The University of .Michigan,

Ann Arbor, Michigan

Advances in chemotherapy have improved survival in
patients with hematological malignancies, solid tumors.,
and have allowed for rapid progress in the field of organ
transplantation. However, the frequency of opportunis-
tic, specifieally myeotic, infections has risen and pro-
vides a new challenge in the treatment of these patients.
The following case report illustrates the need for early
diagnosis and treatment and is the first known ease
reported of fatal hemorrhagic pancreatitis secondary to
disseminated aspergillosis.

INTRODUCTION

Multidisciplinary care has significantly improved sur-
vival in patients with lymphomas, leukemias. and other
hematological malignancies. Because these patients cur-
rently survive longer while immunosuppressed from
chemotherapy, opportunistic infections are seen with
increasing frequency (I, 2). Immunosuppressed trans-
plant recipients and patients receiving chemotherapy
for solid tumors also constitute populations at risk from
opportunistic infections (12, 15, 16). Myeotic infections
are the most frequent and the most difficult of the
opportunistic infections to manage. Aspergillus is sec-
ond only to Candida albieans as a pathogen in these
immunosuppressed patients. In a recent review Meyer
et al. (2) noted that the incidence of aspergillus infection
has quadrupled since 1964-65. Previous reports have
described aspergillus infections involving lung, brain,
gastrointestinal tract, thyroid, heart, kidney, and skin
(5. 8-10. 14). We recently cared for a patient who
developed hemorrhagic pancreatitis as a consequence
of disseminated aspergillosis.

CASE REPORT

A 63-y-oId Caucasian man presented initially with
fatigue and bilateral inguinal lymphadenopathy. Exci-
sional biopsy of one inguinal lymph node revealed a
diffuse histiocytic lymphoma. He was referred to the
Ann Arbor Veterans Administration Hospital for di-
agnostic work-up and treatment. His physical exami-
nation was remarkable only for a single 2 cm right
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axillary lymph node. His only medications at that time
were hydrochlorothiazide and potassium chloride sup-
plementation. Evaluation included an abdominal CT
scan, bone biopsy and marrow examination, and a
thoracic CT scan. Ali of these were normal. The patient
was therefore classified as having stage IpA according
to the Ann Arbor Staging Classification and was en-
rolled in the Southwest Oncology Group protocol 8503
(Table 1). He was begun on outpatient chemotherapy
2 wk after diagnosis. He developed insulin-dependent
diabetes mellitus after 3 wk of chemotherapy. Ten wk
after beginning chemotherapy he complained of in-
creased fatigue and dizziness. A chest x-ray at that time
was normal. The next week he was admitted to the
hospital with dyspnea and fever. A repeat chest x-ray
demonstrated bilateral apical inftltrates (Fig. 1).

His admission temperature was 100.2°C and room
air blood gases revealed a pAO: of 44 torr. pCO: of 31
torr. and pH of 7.50. Multiple cultures of blood, urine,
and sputum were taken after which broad spectrum
antibiotics (mezlocillin, tobramycin. erythromycin. and
trimethoprim) were begun. He required endotracheal
intubation and mechanical ventilation the next day for
progressive hypoxemia and hypercarbia. Bronchoscopy
was performed but the findings of mild erythema and
mucosal edema were nonspecific. No endobronchial or
anatomic abnormalities were identified. Brochioalveo-
lar lavage showed a preponderence of abnormal but
nonspecific large lymphocytes, consistent with infiam-
mation. Because of concern regarding pulmonary hy-
persensitivity to bleomycin. high dose steroids (meth-
ylprednisolone, 480 mg/day) were begun 2 days after
admission. On the 8th hospital day the antibiotics were
changed to cefataxime, erythromycin. and trimetho-
prim. He developed a pneumothorax that same day
requiring tube thoracostomy. The suspected diagnosis
at this time was a hypersensitivity reaction to chemo-
therapeutic agents, specifically bleomycin. Because of
continued deterioration and concern of ongoing sepsis,
a 12-day course of amphotericin B was initiated on the
10th hospital day. The following day Acyclovir was
started because of the development of herpetic lesions
around the mouth. All antibiotics were stopped on the
23rd hospital day, but vancomycin, mezlocillin, and
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TABLE I

ProtiKvl 8503: Southwest Oncology Group

Cytoxan, 650 mg/M^ Day 1
Adriamycin. 25 mg/M' Day 1
Etopiside. 120 mg/M' Day 1
Prednisone, 60 mg/M- Days 1-14
Aramycin-C, 300 mg/M' Day 8
Bleomycin. 5 mg/M' Day 8
Vincristine. 1.4 mg/M^ Day 8
Methotrexate, 120 mg/M" Day 8
Leukovorin, 25 mg/M* Days 9-12

FK;. I. Admission chest x-ray showing bilateral apical infiltrates.

tobramycin were started 4 days later for a worsening
pneumonia. All cultures remained negative until the
6th wk of hospitalization when a sputum culture grew
Pseudomonas aeruginosa. On the 38th hospital day
thienamycin was begun. On the 25th hospital day the
patient developed an upper gastrointestinal hemor-
rhage. Esophagogastrodu ode noscopy demonstrated two
small ulcers in the mid-body of the stomach. Two
months after admission his hematocrit fell precipitously
and he simultaneously developed a palpable mass in
his right upper abdomen. Shortly thereafter he devel-
oped a fever of 103^, hypotension, a tender right lower
quadrant, and a distended abdomen. An abdominal CT
scan showed peri pancreatic edema and pancreatic en-
largement in addition to ascites. Abdominal paracen-
tesis was performed: the ascitic fluid contained 5,800
white blood cells per cm\ 390.000 red blood cells per
cm\ and had an amylase of 2730 IU. An exploratory
laparotomy was performed on the 70th hospital day
because of the clinical coexistence of sepsis and hem-
orrhagic pancreatic ascites.

At exploration both old and fresh blood clot sur-
rounding the pancreas were found. The clot extended
into the right retroperitoneum from the pancreas to the
iliac crest and had ruptured through the right mesoco-
lon into the peritoneal cavity. The right colic artery and
vein were thrombosed and the colon infarcted. The

FK;. 2. Low power view of pancreatic artery wilh relatively recent
thrombus. The silver methenamine stain demonstrates hyphae of
aspergillus extending through the entire wall into adjacent adipose
tissue and pancreas.

pancreas was hemorrhagic with extensive necrosis of
the pancreas itself and saponification of the peripan-
creatic adipose tissue. The nonviable areas of pancreas
and retroperitoneal tissue were debrided and a right
colectomy with ileostomy and mucous fistula was per-
formed. Multiple large drains were placed into the
pancreatic bed and right retroperitoneum.

Postoperatively he was kept on clindamycin. thiena-
mycin, and tobramycin. Despite fluid resuscitation and
dopamine support he remained hypotensive. Eorty-
eight h after exploration the patient developed atrial-
ventricular dissociation and required placement of a
temporary transvenous pacemaker. Phentolamine and
norepinephrine were added for persistent hypotension.
He developed seizures, ventricular tachycardia, and
progressive hypotension refractory to inotropic agents.
He died on the 73rd day of hospitalization.

Autopsy demonstrated invasive pulmonary and dis-
seminated systemic fungal infection. Microscopic iden-
tification of the fungus was consistent with aspergillus.
Arterial thromboemboli containing fungal hyphae (Fig.
2) were present in the remaining pancreas. There was
evidence of fungal atrial endocarditis, ventricular my-
ocarditis, and pericarditis with fungal hyphae present
in necrotic and viable myocardium. Thromboemboli
were also present in the kidneys with evidence of fungal
invasion into the parenchyma. Throughout the gas-
trointestinal tract submucosai vessels containing
thromboemboli with fungal hyphae were identified.

COMMENTS

Aspergillus is second only to Candida albicans in
frequency of mycotic infections among immunosup-
prcssed patients (5. 7). Most of these infections occur
in patients with hematopoietic malignancy but renal
(12) and cardiac transplant patients and patients with
collagen vascular disease and sarcoidosis are also at risk
(6. 16).
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The lungs are the most common site of infection and
presenting symptoms usually include dyspnea, fever,
tachypnea. and a nonproductive cough (6, 7). The
pulmonary infection may present as an aspergilloma,
necrotizing patchy bronchopneumonia, hemorrhagic
pulmonary infarction, intraparenchymal abscess, or al-
lergic bronchopulmonary pneumonia (6). Aspergillus
is rarely cultured from sputum specimens whereas
bronchial biopsies are more frequently positive (5)

Disseminated aspergillosis is classically defined as
involving two or more noncontiguous visceral organs
(6) as was present in our patient. Predisposing factors
include a primary diagnosis of hematologieal or lym-
phoreticular neoplasia (3). neutropenia. corticosteroid
therapy, or antecedent broad-spectrum antibiotic treat-
ment (2). The association of aspergillus after a docu-
mented pseudomonas infection has been previously
noted (2, 7). Patients may also have concomitant infec-
tions with Candida, herpes, or cytomegalovirus (2. 7).

Of these predisposing factors, our patient had the
diagnosis of iymphoma, had been on intermittent ste-
roids as part of his chemotherapy protocol, and had
been placed on broad-spectrum antibiotic regimen and
high dose steroids at the time of his hospital admission
and at multiple times during the course of his hospital-
ization. He additionally had both pseudomonas pneu-
monia and perioral herpetic lesions.

The gastrointestinal tract is often involved when as-
pergillus is disseminated but can also be the only site
of fungal infection. The esophagus is most frequently
involved, with ulcerative esophagitis being the most
common lesion (6. 16). Cecal and small bowel ulcers
have also been reported (6). Stomach ulcers may occur
and, as in our patient, may be the source of significant
blood loss.

Other reported sites of involvement, usually in the
disseminated disease, include the central nervous sys-
tem, thyroid, kidneys, liver, and skin (I. 2, 5). The
characteristic histological finding is vascular invasion
witb thromboemboli containing typical fungal hyphae
(2. 3).

Antemortem diagnosis of aspergillus infection is dif-
ficult (3). Rarely are sputum specimens positive. Bron-
choscopy with bronchial biopsy has yielded a higher
percentage of positive cultures. Blood cultures are sel-
dom, if ever, positive (2). Demonstration of the char-
acteristic branching hyphae on hematoxylin and eosin
or methenamine silver stained tissue sections of biopsy
material may be the only method of definitive diagnosis
(7. 11).

Pancreatic involvement with disseminated aspergil-
losis is previously unreported. Furthermore, this patient
developed clinically important disease, hemorrhagic
pancreatitis with pancreatic ascites, as a result of his
pancreatic aspergillosis.

Early aggressive treatment is mandatory for patients
with invasive aspergillosis. Reduction of immuno-
suppression to the minimum is also important. Am-
photericin B remains the drug of choice in invasive
aspergillosis but is not highly effective (5). Recom-
mended dosage for serious fungal infections is 0.5-1.0
mg/kg per day until a maximal total dose of 2.5-3.0 g
is reached (7).

The most common clinical pattern is unremitting
fever and persistence or worsening pulmonary infil-
trates despite antibiotic treatment (11). If routine cul-
tures are negative, bronchial or lung parenchymal biop-
sies may be necessary (13).

We have presented a case of disseminated aspergil-
losis in an immunocompromised patient. His illness
includes pancreatic aspergillosis with hemorrhagic pan-
creatitis ascites. This unique clinical course is the first
such case in the English literature.

Reprint requests: Karen S. Guice. M.D.. Department of Surgery,
Taubman Health Care Center. The University of Michigan. Ann
Arbor, MI 48109.
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