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such an effect may also have been operative, although it is 
clear that hyperglycemia in liver transplant recipients is not 
a consequence of absolute insulinopenia. At the molecular 
level, the reported roles for calcium in insulin stimulus- 
secretion coupling (16) and in the propagation of certain post
receptor effects of insulin action (17) suggest that cyclophi- 
lin-CsA and FK-binding protein-FK506 complex-mediated in
hibition of the protein phosphatase calcineurin (18) may 
have theoretical implications for endogenous insulin secre
tion and action.
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ASPERGILLUS BRAIN ABSCESS AFTER LIVER TRANSPLANTATION WITH LONG-TERM SURVIVAL
A Ca se  R e p o r t

Aspergillus species are responsible for a significant num
ber of the fungal infections encountered in the immunocom
promised host. Aspergillus is the second most common fungal 
pathogen, after Candida, and the second most common 
central nervous system (CNS)* pathogen, after Cryptococcus 
neoformans (1, 2). Despite recent advances, and aggressive 
multimodality therapy, the mortality of CNS Aspergillus in 
the immunocompromised patient remains close to 100% (1).

* Abbreviation: CNS, central nervous system.

In 1991, Green et al. (2) reported the first surviving case of 
a liver transplant patient treated for Aspergillus brain ab
scess. In their literature review, they reported only 11 known 
survivors of CNS infection with Aspergillus, 5 of whom had 
no documented risk factors. More recently, Camarata et al.
(3) have extended the list to 16 biopsy-proven survivors, in
cluding 2 renal transplant cases. We report a liver transplant 
recipient with multiple Aspergillus abscesses treated with a 
combination of medicaLtherapy and stereotactic needle aspi
ration who is alive and well 1 year after the diagnosis of his
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, infection. We believe ours is the first report of a long-term 
adult survivor of multiple Aspergillus brain abscesses after 
liver transplantation.

A 45-year-old man underwent OLT in July 1992 for idio- 
\: pathic autoimmune hepatitis. Neither the patient nor the
I donor had any known fungal disease before surgery. His in-
| duction immunosuppressive regimen consisted of AZA, CsA,

and prednisone. In the first 4 postoperative days, the pa- 
|; tient’s bilirubin rose steadily, while the alkaline phosphatase
l\ and transaminases rose and fell. Hepatic ultrasound and a
\ • cholangiogram showed patent anastomoses; a biopsy re-
} : vealed periportal inflammation consistent with rejection.

High dose intravenous steroid pulses were given for 4 days. 
|' On the 10th postoperative day, the patient’s bilirubin had not
I fallen, and the transaminases began to rise. A biopsy re-
■ vealed endothelialitis and hydropic changes consistent with
: persistent rejection. The patient was begun on OKT3 (mono

clonal anti-CD3, Orthoclone). Liver function failed to im- 
: | prove, however, and dialysis became necessary. On the 17th
1:' postoperative day, he underwent retransplantation because

of persistent, severe liver rejection. The bilirubin, transami- 
l ■: nases, and alkaline phosphatase immediately improved,
I t h o u g h  hemodialysis was required for continued renal insuf- 
; ficiency. OKT3 was continued, along with the other immuno

suppressive agents, and prophylactic fluconazole was added 
to the drug regimen. He ultimately received OKT3 for a total 

]■; of 17 days (total dose: 85 mg).
H Two days after the addition of the fluconazole, a right

perihilar pulmonary lesion was identified on chest x-ray, 
: and fungus, later identified as Aspergillus fumigatus, was

recovered from the patient’s sputum. Fluconazole was dis
continued and amphotericin B (0.5 mg/kg/day) was insti
tuted intravenously. In the period immediately after the 
retransplant, the patient had subtle changes in personality 
and cognition, a flattening of his affect, and some difficulty 
finding words, without specific focal findings. In the context 
of a pulmonary Aspergillus infection, the suspicion of a cere
bral lesion arose. A head CT performed 11 days after the 
second transplant and 1 day after beginning amphotericin B 
revealed ring-enhancing lesions in the frontal, parietal, and 
occipital lobes, ranging in size from 1.5 to 3 cm in diameter

(Fig. 1). Three days later, a stereotactic needle aspiration was 
performed of the frontal lesion, confirming the diagnosis of A 
fumigatus abscesses. Rifampin (100 mg/day) and flucytosine 
(150 mg/kg/day) were added to the amphotericin B. Two days 
later he underwent stereotactic drainage of the 3 lesions, 
with 2-5 cc of purulent material drained from each. Due to an 
inability to maintain CsA levels, the rifampin was discontin
ued after 1 week. Flucytosine was continued, as was ampho
tericin B at a higher dose (0.85 mg/kg/day). AZA was discon
tinued, prednisone was left at 10 mg/day, and CsA was 
adjusted to maintain serum levels at the lower end of the 
therapeutic range.

The patient was febrile intermittently throughout the 
month after his retransplant. On post-retransplant day 38, 
signs of shock due to abdominal hemorrhage developed. At 
exploration, he was found to have a ruptured hematoma of 
the left lateral segment of the liver with arterial bleeding at 
its base. Though a mycotic aneurysm was suspected, it could 
not be confirmed by arteriogram, cultures, or biopsy.

On the 46th day after retransplant, the head CT scan was 
repeated, and diminution in the size of the brain lesions was 
seen. Eighty-seven days after the second transplant, antifun- 
gal therapy was discontinued; a cumulative amphotericin 
dose of 5.8 g had been given. Immunosuppression with CsA 
and prednisone was maintained. Subsequent head CT scan 3 
months after the retransplant showed progressive improve
ment (Fig. 2).

The patient’s remaining hospital course was relatively un
complicated, and he was discharged 151 days after his initial 
transplantation. One year after transplantation, the patient 
is back working, with good hepatic function and no detectable 
CNS residua of his infection other than some very mild short
term memory deficit. He is, however, dialysis dependent, 
with plans for renal transplantation.

Aspergillus brain abscess remains a frequently fatal com
plication of immunosuppression. These abscesses arise as a 
result of hematogenous spread, usually with a primary pul
monary source, or through direct invasion of adjacent cranial 
structures (4 ). Candida, Aspergillus, Cryptococcus, andMw- 
cor species are, in order, the most common pathogens re
sponsible for brain abscesses in immunosuppressed patients

F ig u r e  1. CT scan enhanced with con
trast medium before treatment shows 
the presence of ring-enhancing lesions 
in the (A) left frontal, right occipital and 
(B) high left parietal lobes at the gray- 
white junction. White matter edema 
surrounds each lesion but without mass 
effect or shift to the midline.
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F igure 2. CT scan enhanced with con
trast medium after treatment shows 
partial resolution o f the enhancing le
sions in  the (A) left frontal, right occipi
tal and (B) high left parietal lobes with 
less associated edema.

(4). CNS changes, such as confusion, visual changes, or sei
zures, are the first manifestations in most reported cases 
(1-5).

The mental status changes that prompted the CT scan in 
this patient were quite subtle, and consisted of no more than 
a, perceived slight change in the patient’s personality. As 
Conti et al. (6 ) rightly point out, a high level of suspicion for 
these infections is crucial in the transplant population, since 
the pathogens are insidious, and the impaired inflammatory 
response can blunt the clinical signs and symptoms. This 
high level of suspicion should be maintained for all immuno- 
suppressed patients.

However, there are several key points in our patient’s 
course that should be highlighted as particular risk factors 
for the development of a CNS fungal infection. In their review 
of 48 liver transplant patients in 1992, Kusne et al. (5) 
pointed out that the only variables associated with invasive 
lung aspergillosis were the use of OKT3 and an elevated 
creatinine at the time of fungal isolation. Our patient met 
both criteria. Use of high efficiency particulate air filter sys
tems (HEPA filter) is recognized as significantly decreasing 
the risk of nosocomial aspergillosis (7, 8). During the initial 
weeks after transplantation, this patient was not in a 
HEPA-filtered environment. It is becoming increasingly rec
ognized that other environmental factors can also impact 
significantly on Aspergillus exposure (9). For example, hos
pital construction may lead to increased Aspergillus spore 
counts in the ambient environment and has been temporally 
associated with the subsequent occurrence of a significant 
increase in Aspergillus infections in heavily immunosup- 
pressed patient populations (10-12).

There is no consensus of opinion on the best therapy for 
Aspergillus infection of the CNS, although most survivors 
have been treated by a combination of surgical and medical 
approaches. Several recent articles have advocated continu
ous intracavitary infusion of amphotericin, either alone, or in 
combination with radical surgery (3, 13). Goodman and Cof
fey (14) have reported a patient treated with stereotactic 
drainage, with the catheters left in place until the drainage 
ceased. Drains were not left in place in our patient because

we believed that the abscesses had been fully aspirated. Fre
quent CT scans allowed us to monitor the progress of 
therapy; had they proved necessary, repeated stereotactic 
procedures, or even surgical excision, could have been per
formed.

Our successful treatment of this patient suggests that 
minimally invasive surgical therapy performed in combina
tion with a reduction in immunosuppressive therapy and 
multiagent anti-fungal chemotherapy may allow the avoid
ance of the potential morbidity and mortality associated with 
craniotomy, prolonged drainage, or intracavitary amphoteri
cin. A high level of suspicion, leading to early CT scanning, 
made early diagnosis possible. The stereotactic aspiration 
served both a diagnostic and therapeutic purpose.

Our patient’s course was complicated; he has been left in 
complete renal failure, dependent on dialysis. We believe that 
the renal failure began as an acute tubular necrosis in the 
early postoperative period due to a combination of acute tu
bular necrosis and hepatorenal syndrome. However, it is 
likely that the acute process failed to resolve because of the 
added nephrotoxicities of amphotericin B and CsA. If one 
considers the extremely high mortality of Aspergillus brain 
abscess, especially in the immunosuppressed population, this 
appears to be an acceptable morbidity.

To our knowledge, this is the first adult liver transplant 
patient to have survived an Aspergillus brain abscess for 
longer than 3 months. However, it is not clear that the dis
ease process in solid organ transplant recipients differs from 
that in other immunosuppressed populations. We suggest 
single stereotactic drainage of the abscesses in combination 
with reduction in immunosuppressive treatment and mul
tiagent antifungal medical therapy as a possible approach in 
the treatment of this difficult problem. We recommend that 
frequent CT scanning be used to monitor the efficacy of treat
ment. In the patient with sufficient risk for the development 
of CNS infection, such as those patients with invasive pul
monary Aspergillus, we recommend that a screening head CT 
scan, even without neurologic symptoms, be considered to 
provide early diagnosis and treatment.
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EMERGENCY LIVER RETRANSPLANTATION USING A POLYCYSTIC DONOR LIVER

Strategies to increase the number of potential cadaveric 
liver allografts for OLT have included liver splitting, use of 
donors over 50 years (1), and, in one case, the reutilization of 
a liver graft following death of the first recipient (2 ). In very 
select cases of kidney transplantation, shortage of cadaveric 
donors has prompted the successful use of polycystic kidneys 
with normal renal function (3). We herein report the case of 
a patient in whom a liver graft with polycystic disease was 
deliberately transplanted.

On June 22,1992, a 57-year-old woman underwent OLT for 
end-stage post-hepatitis Non A-Non B liver cirrhosis. The 
liver graft was remarkable only for a mild steatosis. OLT was 
performed uneventfully. After surgery, despite transfusion of 
fresh-frozen plasma, the prothrombin rate remained under 
30% of the normal value (normal ranges 70-130%). At day 2, 
the patient had severe liver insufficiency (prothrombin rate 
[PR*] 12%; factor V level < 10%), and serum aminotrans
ferase levels (aspartate aminotransferase [AST] and alanine 
aminotransferase [ALT]) were above 6000 U/L (normal val
ues up to 40 U/L). Selective arteriography confirmed the pa

* Abbreviations: ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; PLD, polycystic liver disease; PR, prothrombin 
rate.

tency of the hepatic artery. No encephalopathy was noted. 
Primary nonfunction of the graft was diagnosed and emer
gency retransplantation was indicated. At day 3, a cadaveric 
liver graft was available from a 54-year-old man who died 
from intracerebral vascular hemorrhage. Blood tests showed 
renal insufficiency (creatinine 183 pmol/L; normal ranges 
70-110 jrmol/L) and normal liver function tests (PR 80%; 
total serum bilirubin, 14 jimol/L [normal range 5-30 }imol/L]; 
serum 7-glutamyl transpeptidase, 21 U/L [normal range 20- 
130 U/L]; serum alkaline phosphatase, 97 U/L [normal range 
70-200 U/L]; AST 15 IU/L; ALT 15 IU/L). At laparotomy, a 
polycystic disease involving both kidneys and liver was 
noted. The kidneys were not harvested. Because of the very 
severe condition of our recipient, it was decided to harvest 
and transplant this polycystic liver. Liver cysts were numer
ous (more than 50) and scattered in both lobes, their size 
ranging from 1 to 10 cm. No atypical liver cysts or other 
abnormalities (i.e., cysts containing pus or with a thick wall; 
associated liver tumor or liver abscess) were noted. Between 
the cysts, the liver parenchyma was normal. Liver harvesting 
was performed using the standard technique with portal and 
aortic cooling with University of Wisconsin solution. Discol
oration of the extracystic portion of the liver was normal. 
Four cysts in the left liver, 5-10 cm in diameter, located close


