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CASE REPORT 

Surgical Wound Infection by 
Aspergillus fumigatus in Liver 
Transplant Recipients 
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Jose A. Arzuaga, Rafael Bafiares, 
Jose R. Polo, and Emilio Bouza 

Cutaneous aspergillosis i~ generally associated with immuno- 
suppression, burns, and major trauma. Most cases are ac- 
quired by direct inoculation, although cutaneous involvement 
does occasionally occur with disseminated disease. Surgical 
wound infections caused by Aspergillus species are very unu- 
sual and to our knowledge have not been described in the set- 
ting of organ transplantation. We describe two liver trans- 
plant recipients who developed wound aspergillosis during a 

nosocomial outbreak of Aspergillus infection. Infection devel- 
oped in the second and fourth postoperative week respectively, 
and in both cases wound appearance mimicked necrotizing fas- 
citis. Both patients died despite local debridement and antifun- 
gal therapy with amphotericin B. Aspergillus must be added 
to the list of potential pathogens of surgical wounds, especially 
in the setting of organ transplantation. 

I N T R O D U C T I O N  

Invasive aspergillosis is a well-known complication 
in patients with severe neutropenia  and in those 
receiving immunosuppress ive  medication for organ 
transplantation. It may  also be observed in associ- 
ation with burns,  t rauma, cardiovascular surgery, 
and chronic granulomatous  disease and,  rarely, in 
the absence of predisposing conditions (Levitz, 1989; 
Meyer et al., 1973; Young et al., 1970). 

The respiratory tract is the principal portal of en- 
try and major target organ for invasive aspergillosis 
(Walsh, 1990). Skin involvement  has been infre- 
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quently reported to occur by either hematogenous  
seeding or direct inoculation (Allo et al., 1987; Bruck 
et al., 1971; Vedder and Schorr, 1969; Findlay et al., 
1971; Golladay and Baker, 1987; Googe et al., 1989; 
Khardory et al., 1989; Magid et al., 1988; McCarty 
et al., 1986; Prystowsky et al., 1976; Puig-Sanz et 
al., 1988; Stone et al., 1979). Infection of the sur- 
gical w o u n d  is a very infrequent  manifestat ion of 
aspergillosis that to our knowledge has never been 
described in the setting of organ transplantation.  In 
this report, we describe two liver transplant  pa- 
tients who  developed fatal w o u n d  aspergillosis 
during a nosocomial outbreak of Aspergillus infec- 
tion. We wish to alert physicians to the possibility 
of this complication in the setting of solid organ 
transplantation. 

CASE REPORTS 

Case 1 

A 54-year-old w o m a n  with a posthepatit is C cirrho- 
sis unde rwen t  orthotopic liver t ransplantat ion on 3 
December 1990 (day 0). Posttransplant  immuno-  
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Figure 1 Surgical wound appearance of patient 1 (case 
1) 40 days after transplantation. Note extensive necrosis 
on wound margins, subcutaneous tissue, and peritoneum 
beneath the Marlex mesh. 

suppression consisted of prednisone, azathioprine, 
and cyclosporine A. During the early postoperative 
course, she developed allograft rejection and re- 
ceived three 1-g intravenous (i.v.) boluses of meth- 
ylprednisolone. On day 9, she became obtunded and 
developed respiratory depression that required in- 
tubation and mechanical ventilatory support. The 
results of chest radiograph, a cranial computer to- 
mography (CT) scan, and a cerebrospinal fluid (CSF) 
analysis were all normal. Blood cultures were drawn 
and she was begun on intravenous vancomycin (2 
g/day). On day 25, extensive areas of erythema and 
necrosis developed abruptly around the wound. 
Surgical exploration disclosed extensive necrosis of 
fat, fascia, and abdominal muscle wall. A wide de- 
bridement was performed and tissue specimens were 
submitted for microbiologic and histopathologic ex- 
amination. Imipenem-cilastatin (3 g/day) was be- 
gun. 

A potassium hydroxide preparation of the wound 
sample showed septate hyphae and culture yielded 
Aspergillus fumigatus as well as mixed aerobic/ 
anaerobic flora. Tissue sections showed invasion by 
septate hyphae. On day 27, amphotericin B deoxy- 
cholate (0.7 mg/kg/day = 50 rag/day) was begun. 

The clinical course was complicated by a right 
subphrenic abscess, a biliary fistula, and a Gram- 
negative pneumonia. Necrosis of the wound pro- 
gressed and extensive tissue resection with insertion 
of a Marlex mesh was performed (Figure 1). Surgical 
wound continued to worsen despite the addition of 
flucytosine (5 g/day), and a whitish mold was no- 
ticed over necrotic tissue. Repeated tissue biopsy 
specimens showed invasion by septate hyphae and 
cultures continued to yield Aspergillus fumigatus. 

However, fungal cultures of blood, urine, and re- 
spiratory specimens remained negative. Despite all 
supportive measures, the patient's condition dete- 
riorated, the Marlex mesh became detached, and she 
died on day 45 with multisystem organ failure after 
a total dose of 885 mg of amphotericin B. Permission 
for autopsy was denied. 

Case 2 

A 49-year-old man with posthepatitis C cirrhosis 
underwent liver transplantation on 28 December 1990 
(day 0). Posttransplant immunosuppression con- 
sisted of prednisone, azathioprine, and cyclosporine 
A. During the immediate postoperative period, the 
patient underwent  repeated operations because of 
suspected hepatic artery thrombosis. During the sur- 
gical procedure, however, the liver looked normal 
and the hepatic artery proved to be patent. 

On day 8, the patient developed fever and sei- 
zures with normal chest radiograph and cranial CT 
scan. He required reintubation. All intravenous lines 
were changed, three sets of blood cultures were taken, 
and the patient was started on imipenem-cilastatine 
(1 g i.v.t.i.d.), vancomycin (1 g i.v.b.i.d.) and phen- 
ytoin sodium. 

On day 11, fever persisted, all blood cultures re- 
mained sterile, and a small fluctuating area on the 
left side of the surgical wound was noticed. Needle 
aspiration yielded a serosanguineous fluid which 
was sent for culture. A potassium hydroxide prep- 
aration revealed septate hyphae. Intravenous am- 
photericin B was started, a maintenance dose of 0.7 
mg/kg/day (40 rag) being reached in 3 days. Cul- 
tures of blood and needle aspirate material failed 
to grow bacteria, and antibacterial agents were 
withdrawn. 

On day 14, the appearance of the surgical wound 
was worse, with violaceous discoloration and small 
areas of necrosis on its margins. A partial debride- 
ment was performed, and a biopsy specimen was 
sent for histopathologic and microbiologic studies. 
Tissue section disclosed septate hyphae, and needle 
aspirate and tissue cultures yielded Aspergillus fu- 
migatus. 

The patient's clinical condition continued to 
worsen and wound appearance did not improve 
despite antifungal therapy and daily local debride- 
ment. Necrosis extended into subcutaneous fat and 
abdominal wall muscles even underneath appar- 
ently normal skin. Rifampin (600 mg i.v. daily) was 
added and a wide surgical debridement was per- 
formed. The patient did poorly and died on day 23, 
after developing multisystem organ failure. The ac- 
cumulated dose of amphotericin B was 455 mg. Au- 
topsy revealed extensive fungal invasion of the sur- 
gical wound, parietal and visceral peritoneum, and 
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liver capsule without involvement of any other or- 
gan. 

D I S C U S S I O N  

Cutaneous aspergillosis is generally associated with 
immunosuppression, burns, and major trauma. This 
uncommon presentation of aspergillosis can be ac- 
quired either by direct inoculation, or by hematog- 
enous seeding in the context of disseminated disease 
(Bruck et al., 1971; Golladay and Baker, 1987; Young 
et al., 1970; Levitz, 1989; Meyer et al., 1973; Stone 
et al., 1979; Findlay et al., 1971). 

Most cases of primary cutaneous aspergillosis have 
been reported to occur in neutropenic hosts around 
intravenous catheters or at sites of contact with con- 
taminated intravenous armboards or adhesive tapes 
(Allo et al., 1987; Golladay and Baker, 1987; Googe 
et al., 1989; Khardory et al., 1989; Magid et al., 1988; 
McCarty et al., 1986; Prystowsky et al., 1976). In 
burn patients, a wide clinical spectrum, from focal 
to deep invasion, with extensive tissue destruction 
and systemic dissemination, has been described 
(Bruck et al., 1971; Golladay et al., 1987; Stone et al., 
1979). 

Aspergillus infections of surgical wounds  are very 
unusual. At least eight patients with Aspergillus fu- 
migatus sternal wound  infections after open heart 
surgery have been reported, six of whom were clus- 
tered in a single institution during a 21-month period 
(Attach and Cerruti, 1979; Wellens et al., 1982; Richet 
et al., 1992). Sternotomy Aspergillus infection typi- 
cally presented as a blister, granuloma, or sinus tract 
formation on the apparent well-healed sternal scar. 
In all patients, the disease underwent a chronic course 
and did not disseminate to distant sites. Cure was 
the rule after surgical excision of the affected tissue 
and therapy with amphotericin B. 

A case of fatal wound  aspergillosis has also been 
described in a diabetic woman with chronic renal 
failure requiring hemodialysis following debride- 
ment of a necrotizing fascitis in the genital area (Fal- 
sey et al., 1990). She underwent  surgical debride- 
ment and therapy with amphotericin B despite which 
the infection extended to subcutaneous tissue and 
muscle, and eventually involved the small bowel. 

In our two patients, a focus of Aspergillus infection 
other than the operative site could not be found, so 
there is little doubt that the infection was primary 
in both. The pathogenesis of the infection most likely 
involved the seeding of the wound by airborne As- 
pergillus conidia that were able to germinate and in- 
vade the tissue in the presence of a marked dys- 
function of neutrophils, monocytes, and tissue 
macrophages because of the immunosuppressive 
medication. 

We were able to isolate Aspergillus fumigatus by a 
settle-plate method from the air of both the oper- 
ating room and the intensive care unit. The infection 
thus could have been acquired either at the time of 
surgery or in the postoperative period. We are in- 
clined to consider that the infection was most likely 
acquired in the operating room. First, because al- 
most all cases of surgical wound infection are sec- 
ondary to the operative site of contamination at the 
time of surgery and, second, because it was in the 
operating room that the soft tissues were exposed 
unprotected for long hours to an environment con- 
taminated with Aspergillus conidia, as opposed to 
the intensive care unit in which the wounds  re- 
mained closed and packed with sterile gauzes. The 
apparently long interval of time between surgery 
and onset of wound aspergillosis in our two patients 
(2 and 4 weeks, respectively) is consistent with what 
has been reported with this microorganism: from 3 
weeks to more than 4 months in patients with ster- 
notomy Aspergillus infection, and 22 days in the pa- 
tient with wound aspergillosis complicating necro- 
tizing fascitis. 

Clinical findings in our patients closely resem- 
bled necrotizing fascitis in that the surface appear- 
ance of the lesions did not convey the extent or 
depth of tissue necrosis. In the first patient, a con- 
comitant mixed bacterial infection probably contrib- 
uted to the dramatic clinical picture. Our two pa- 
tients, were diagnosed early in the course of the 
disease and both underwent  surgical excision of in- 
volved tissues and received antifungal therapy with 
amphotericin B (combined with 5-flucytosine and 
rifampin, respectively), despite which the response 
was very unrewarding. In burn and trauma-related 
wound infections, the best treatment results were 
obtained when wide tissue excision or even limb 
amputation was performed (Stone et al., 1979; Gol- 
laday and Baker, 1987; Bruck et al., 1971). In cases 
of sternotomy, wound infection after open heart 
surgery cures has been the rule after extensive sur- 
gical debridement followed by plastic reconstruc- 
tive procedures and prolonged amphotericin B 
therapy. In situations such as the cases presented 
here, it is difficult to imagine how extensive sur- 
gery of the abdominal wall could be performed 
without compromising its content integrity. Fur- 
thermore, liver transplantation presents the addi- 
tional problem of continuous immunosuppression, 
which may have contributed to the fatal outcome. 
In fact, there is no report of successful treatment 
of invasive aspergillosis in the liver transplant re- 
cipient (Brems et al., 1988; Denning and Stevens, 
1990; Kusne et al., 1988; Paya et al., 1989; Schroter 
et al., 1976; Wajszczuk et al., 1985). 

It seems clear that new therapeutic approaches 
are needed. Higher amphotericin B dosages (1-1.5 
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mg/kg/day), combined the rapy  with flucytosine or 
rifampin, new formulat ions of amphoter ic in  B, or 
even new triazole drugs  such as i traconazole might  
help to improve the prognosis.  

Aspergillus should be included in the list of causal 
agents of surgical w o u n d  infection in solid organ 
transplantation.  Due to the dismal prognosis  of this 
type of infection in the setting of organ transplan- 

tation, great effort should be made  to p revent  no- 
socomial aspergillosis by taking appropr ia te  envi- 
ronmenta l  control  measures  (Walsh and Dixon, 
1989). 

The authors thank Dr. Thomas J. Walsh for reviewing the 
manuscript. 
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