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Abstract 

Mucormycosis is a rare fungal infection associated with high morbidity and mortality that 

typically afflicts immunocompromised hosts. We present a case of isolated hepatic 

mucormycosis with Rhizopus spp. that developed in the early post-transplant period. Initial 

presentation was concerning for allograft rejection, but definitive diagnosis was made with 

histopathology and fungal culture. The patient had a favourable outcome with surgical 

resection, a course of liposomal amphotericin B combined with micafungin, and chronic 

suppressive therapy with posaconazole. We encountered only four cases of isolated hepatic 

mucormycosis in solid organ transplant recipients in the literature that presented as either 

fungal abscess or surgical anastomosis rupture. This case report and literature review 

demonstrates the need for urgent diagnosis and management of this uncommon condition 

and outlines an effective therapeutic regimen.  
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1. Introduction 

Mucormycosis is a rare, angioinvasive infection caused by fungi predominantly within the order 

Mucorales [1]. These organisms are ubiquitous in the natural environment, and exposure occurs 

through inhalation or ingestion of spores, or less commonly, through inoculation by penetrating 

trauma [2]. Sino-orbital, pulmonary, gastrointestinal, and cutaneous sites are most commonly 

infected. Persons who develop infection are often immunocompromised from neutropenia, 

uncontrolled diabetes, hematologic malignancy, transplantation, or are iron overloaded [3, 4]. 

Mortality from mucormycosis is high, and estimated to be 23% in a recent analysis [5]. Treatment 

typically includes surgical resection (proven to be of benefit in sinopulmonary disease) [6], and 

anti-fungal therapy with amphotericin [7]. More recently, the triazoles isavuconazole and 

posaconazole have been used as alternative or salvage therapy [8, 9]. Herein we present a case of 

isolated hepatic mucormycosis developing less than four weeks after orthotopic liver transplant 

which was successfully treated with liposomal amphotericin B, multiple surgical resections, and 

chronic suppressive therapy with posaconazole.  

2. Case Report 

A 53-year-old man with a history of decompensated cirrhosis (complicated by portal 

hypertension, esophageal varices, and ascites) secondary to alpha-1-anti-trypsin deficiency, well 

controlled diabetes mellitus and hypertension was transferred to our institution from an outside 

hospital for suspected gastroparesis. The patient was already listed for liver transplant at the time 

of admission. Notably, admission studies revealed moderate neutropenia, with an absolute 

neutrophil count (ANC) of 600/µl. 

On day two of admission, a donor liver became available, and patient underwent orthotopic 

liver transplantation without any immediate complications. The patient’s ANC rose to 22 K/µl 

following surgery. A donor core needle liver biopsy showed no evidence of fibrosis, or any other 

underlying pathology. The patient received 500 mg of methylprednisolone intra-operatively, 

followed by gradual taper over three days. Mycophenolate mofetil and tacrolimus were initiated 

on post-operative day one. Pathology from the explanted liver showed cirrhosis with numerous 

PAS-D positive intracytoplasmic globules consistent with alpha-1-anti-trypsin deficiency, a 

scattered moderate increase in hepatocellular iron (grade 2 of 4), no stainable copper, patchy mild 

macro vesicular steatosis, and increased hepatocellular nuclear glycogen that was probably 

related to diabetes. There were no signs of fungal infection. 

On post-operative day six, serum bilirubin up-trended as transaminases down-trended, and an 

ultrasound and liver biopsy were obtained. Abdominal sonogram was normal, but core needle 

biopsy demonstrated severe cholestasis and severe acute cholangiolitis interpreted as likely 

secondary to biliary obstruction. Given concerns for stricture, an ERCP was performed which 

showed an anastomotic stricture in the common bile duct necessitating stent placement. The 

patient was discharged to an on-site acute rehabilitation facility on post-operative day 14 with 

continued follow up by transplant surgery and hepatology teams. 
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On post-operative day 16, the patient developed worsening liver function tests: total bilirubin 

increased from 2.8 to 4.2 mg/dL, alkaline phosphatase decreased from 93 to 58, aspartate 

transaminase (AST) rose from 34 to 174 U/L, and alanine transaminase (ALT) rose from 61 to 204 

U/L. No neutropenia was present at that time. Given concerns for allograft rejection, 

mycophenolate dosing was increased to 500 mg every 12 hours, and the patient was given 

methylprednisolone 500 mg IV daily for five days. A right upper quadrant ultrasound was 

performed and showed an ovoid, heterogeneous, avascular, subcapsular structure along the 

hepatic dome. This was initially interpreted to be a resolving postoperative hematoma. However, 

the patient developed right sided abdominal pain, and underwent repeat abdominal 

ultrasonography which showed a slight increase in size of the heterogenous lesion in the hepatic 

dome, and more liquefied components extending into the adjacent perihepatic space. A triple-

phase contrast computed tomography scan of abdomen and pelvis confirmed the presence of a 

large multi-loculated fluid density lesion within the right hepatic lobe with peripheral 

enhancement and internal septal enhancement that was interpreted to be most concerning for 

abscess.  

Given imaging findings concerning for liver abscess, interventional radiology performed an 

ultrasound guided aspiration of the hepatic fluid collection on post-operative day 25. Vancomycin 

and piperacillin-tazobactam were also initiated. Fungal smear from aspirated fluid revealed non-

septate hyphae, suggestive of a mucorales mould. High dose liposomal amphotericin B (5 mg/kg IV 

daily) and micafungin 150 mg IV daily were initiated. The patient was taken emergently for 

exploratory laparotomy, and debridement of the liver abscess. Following this procedure, the 

remaining cavity was irrigated with a solution comprised of 50 mg of amphotericin B deoxycholate 

in 1000 mL of sterile water. Irrigation of the abscess space every four hours was continued via 

Jackson-Pratt drains. Histopathology of the abscess wall showed severely inflamed granulation 

tissue, reactive cholangiolar proliferation, reactive inflammatory giant cells and numerous hyphal 

structures consistent with mucormycosis (Figures 1, 2). Fungal cultures from operative specimens 

grew Rhizopus spp -our laboratory did not perform speciation or susceptibility testing. At time of 

diagnosis and in the admission preceding this incident, the patient did not endorse sinopulmonary 

symptoms. Imaging of the chest and sinuses showed no findings concerning for invasive fungal 

infection. Over the following weeks, the patient underwent repeated surgical debridements of the 

liver until the margins were clear of disease. Pathologic specimens during this time were also 

noted to have tissue invasive CMV, and the patient was treated with a 14-day course of IV 

ganciclovir followed by a three-month course of oral valganciclovir. 

The patient was treated with liposomal amphotericin B and micafungin for six weeks for the 

Rhizopus infection and transitioned to monotherapy with oral delayed-release posaconazole 

tablets (300 mg Q12 hours on day 1, then 300 mg once daily from day 2 onwards). The most 

recent computed tomography scan of the patient’s abdomen and pelvis two years following 

diagnosis of hepatic mucormycosis showed no evidence of liver lesions. He has done well on 

follow-up and continues to be on posaconazole therapy. 

 



OBM Transplantation 2019; 3(1), doi:10.21926/obm.transplant.1901045 

 

Page 4/9 

 

Figure 1 Hepatocytes with adjacent fungal hyphae consistent with mucormycosis. 

Grocott’s methenamine silver stain, 200x magnification. 

 

Figure 2 Hepatocytes with adjacent fungal hyphae consistent with mucormycosis. 

Hematoxylin and eosin stain, 400x magnification. 

3. Discussion 

We found seventeen cases of isolated hepatic mucormycosis in the literature [10-27], of which 

the majority had hematologic malignancy with associated neutropenia and/or cytotoxic 

chemotherapy. We identified only four cases of isolated hepatic mucormycosis in solid organ 

transplant recipients, of whom three had liver transplants and one had a kidney transplant (Table 

1). The small number of cases makes it difficult to draw definitive conclusions, but it appears that 

isolated hepatic mucormycosis presents as either fungal abscess formation (as with our patient) or 

vascular invasion causing rupture of surgical anastomoses. Diagnosis is attained through 

microbiological and histopathological methods, and management includes surgical and medical 

therapy. Surgical resection of disease combined with medical therapy has previously been 

demonstrated to improve outcomes when compared to anti-fungals alone [28]. Regarding medical 
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therapy, available agents with activity against Mucorales include amphotericin, posaconazole and 

isavuconazole [29]. Amphotericin is the best studied of the above anti-fungals, and remains the 

preferred initial therapy for mucormycosis, with treatment usually lasting for at least six weeks 

(although tailoring of therapy to individual circumstance and response is common) [30]. 

Posaconazole may be used as salvage or suppressive therapy against mucormycosis [31]. 

Isavuconazole has been found to have comparable outcomes to amphotericin in a compassionate 

use trial [9]. While echinocandins have not demonstrated effectiveness against Mucorales on their 

own, a murine study and a small human trial have shown improved outcomes when an 

echinocandin was used in combination with amphotericin, suggesting potential synergy [32, 33]. A 

larger study subsequently demonstrated no difference in outcomes with echinocandin and 

polyene combination therapy [34], suggesting that adding an echinocandin to a polyene-based 

regimen should be made on a case by case basis. As immunosuppression in organ transplant 

recipients can never be fully lifted, the question of duration of suppressive anti-fungal therapy for 

Mucorales infections in this sub-set of patients remains open. The rarity of this infection, and 

therefore the paucity of data, makes this question difficult to study. Given the severity of initial 

infection with repeated debridements of the allograft, we have elected to keep our patient on 

posaconazole therapy indefinitely. 

One of the more curious aspects of our case, and other similar cases, was the isolated hepatic 

involvement of infection. Typically, infection begins with inhalation of spores into the nares, 

oropharynx or airways, or with ingestion of spores in cases of gastrointestinal mucormycosis. 

However, in our patient along with other similar cases in Table 1, there was no evidence of other 

organ involvement. In the case of Abboud et al., the authors surmised the source was possibly 

donor derived as the liver donor was a prior kidney transplant recipient on immunosuppression 

[22]. Mekeel et al. were unable to find an obvious source for the infection as the transplanted 

kidney did not have evidence of mucormycosis on pathology [16]. Del Pont et al demonstrated 

evidence of Mucorales infection within the external surgical site, leading to the thought that the 

wound was contaminated by adhesive bandages or airborne spores that led to a deeper infection 

[15]. Zhan et al. also believe the source involved the donor graft, in either a pre-existing infection 

of the tissue or environmental contamination during prolonged harvest, transportation, and 

surgical time [17]. Regarding our patient, we reviewed records of other organ recipients from our 

case’s liver donor, and did not find other cases of mucormycosis, making a donor-derived infection 

less likely. Peri-operative contamination or seeding from bandages remain possibilities in keeping 

with the other cases of isolated hepatic mucormycosis listed above. 

This case adds to the small but growing literature of hepatic mucormycosis following orthotopic 

liver transplant and details an effective strategy for treatment that includes medical therapy and 

aggressive surgical debridement. Although rare, hepatic mucormycosis can be associated with 

high morbidity and mortality in liver transplant recipients and should be considered in patients 

with liver abscess formation or rupture of surgical anastomoses.  
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Table 1 Cases of hepatic mucormycosis in solid organ transplant recipients. 

 

Author Time since 

transplant 

Age (years), 

gender 

Comorbid 

condition 

Immunosuppression Signs and symptoms Management Outcome 

Abboud, et 

al [22]. 

47 days 23, F OLT, donor a renal 

transplant 

recipient 

FK, prednisone, 

MMF 

RUQ pain, fever L-AmB, 

transition to 

posaconazole 

Survival, posaconazole 

stopped after 6 months 

Mekeel, et 

al [16].  

10 months 50, M CRT, HCV, DM Prednisone Abdominal mass Hepatic 

resection 

Death, septic shock 

Del Pont, et 

al [15]. 

11 days 2, M HAV, OLT  Azathioprine, 

methylprednisolone, 

cyclosporine  

Hepatic artery 

thrombus, rupture 

of anastomosis  

Conventional 

amphotericin 

Death, progressive liver 

failure 

Zhan, et al 

[17]. 

8 days 41, M OLT, CRT, 

aspergillosis, DM 

Methylprednisolone, 

cyclosporine, 

cyclophosphamide  

Rupture of 

anastomoses 

Surgical 

debridement 

Death, hemorrhagic 

shock 

Abbreviations: OLT: orthotopic liver transplant, F: female, M: male, FK: tacrolimus, MMF: mycophenolate mofetil, CRT: cadaveric renal 

transplant, DM: diabetes mellitus, L-AmB: liposomal amphotericin B, RUQ: right upper quadrant.  
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