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Clinical Case Report

Army Hospital (Research and Referral), Delhi Cantt, New Delhi 110010,
India

PREM P. VARMA, ASHOK K. HOODA, SONIA BADWAL
Departments of Nephrology and Pathology

Correspondence to A. K. HOODA; ashokhooda@hotmail.com

Laryngeal stridor and myocardial
infarction in a renal transplant recipient
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ABSTRACT
A living-unrelated renal transplant recipient presented with a
history of fever with chills and rigors for 3 days. Clinically, the
cause of the fever could not be localized. During a hospital
stay of 72 hours, the patient developed sore throat, laryngeal
stridor and acute myocardial infarction. A post-mortem
revealed disseminated mucormycosis involving the larynx,
heart, intestines, brain and the transplanted kidney.
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INTRODUCTION
Fungal infections are an important cause of morbidity and mortality
in renal transplant recipients with a reported incidence of 3.7%–
19%, of which 20% are caused by angio-invasive mucormycosis.1,2

Diabetes mellitus, especially diabetic ketoacidosis, high dose
steroid exposure, neutropenia, degree of immunosuppression,
renal failure and poor hygienic conditions are some of the causative
factors.3–5 Rarely, the disease has been reported in healthy people.6

In a study, an ante-mortem diagnosis of pulmonary mucormycosis
could be made in only 44% of patients.7 The outcome of
mucormycosis is poor with 95%–100% mortality in disseminated
mucormycosis.5 We encountered disseminated mucor infection in
a renal transplant recipient, who presented with fever and sore
throat, and developed laryngeal stridor and myocardial infarction.

THE CASE
A 39-year-old farmer, suffering from autosomal dominant
polycystic kidney disease (ADPKD), received a renal transplant
from his 55-year-old mother-in-law in February 2005. He was
started on immunosuppression with cyclosporin (6 mg/kg body
weight), mycophenolate mofetil (1 g twice a day) and prednisolone
(30 mg/day). He also received induction with 2 doses of
basiliximab. His immediate post-transplant course was uneventful
and the serum creatinine was stable at 2 mg/dl. At 2 weeks post-
transplant, his trough and 2-hour post-dose levels of cyclosporin
were 254 ng/ml and 1746 ng/ml, respectively. Since his cyclosporin
levels were within the target range, a biopsy was done to assess the
status of the graft. The biopsy showed 10 glomeruli of which
3 were sclerosed and there was no evidence of tubulitis or endothelitis.
His graft function remained stable thereafter with a serum creatinine
of 1.8–2 mg/dl and he had no episode of rejection.
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He suffered from chickenpox one month post-transplant. Five
months later, he developed odynophagia and upper gastrointestinal
endoscopy showed superficial ulcers. An endoscopic biopsy was
suggestive of cytomegalovirus (CMV) oesophagitis and the CMV
DNA titre was 4768 copies/ml. He was treated with ganciclovir
for 2 months and became asymptomatic. He remained well till
May 2006 when during follow up he was found to have leucopenia
(1700–2300/cmm). Bone marrow aspiration biopsy showed a
normal cellular marrow. He was treated with granulocyte–
macrophage colony-stimulating factor (GM-CSF) for 5 days and
his cell counts became normal. In view of the unexplained
leucopenia, mycophenolate was stopped and he was continued on
2-drug immunosuppression (cyclosporin 3 mg/kg/day and
prednisolone 10 mg/day). He tested negative for hepatitis B
surface antigen (HBsAg), hepatitis C virus antibody (anti-HCV)
and HCV RNA at 6 months post-transplant. His 2-hour post-dose
cyclosporin levels were 1010 ng/ml at 9 months and 610 ng/ml at
12 months post-transplant.

He was admitted in October 2006 with a 3-day history of
intermittent fever with chills and rigors. Clinical examination
revealed a temperature of 102 °F with mild throat congestion. His
body mass index was 21 kg/m2. There was no hepatosplenomegaly
and the chest examination was normal. Investigations revealed a
haemoglobin of 11.5 g/dl, total white cell count 5800/cmm, platelet
count 132 000/cmm, serum creatinine 2.4 mg/dl, serum bilirubin
1.0 mg/dl, alanine aminotransferase (ALT) 37 U/L and aspartate
aminotransferase (AST) 52 U/L, and a normal lipid profile. The
chest X-ray was normal. He was HBsAg and anti-HCV negative
and CMV DNA revealed 0 copies. He was started on broad-
spectrum antibiotics. Two days later, he developed an irritation in
the throat, hoarseness of voice and difficulty in breathing. Indirect
laryngoscopy showed a normal larynx with normal-looking vocal
cords except for sluggish mobility. Within hours, he developed
laryngeal stridor and required a tracheostomy. Over the next few
hours, there was a fall in his oxygen saturation and he required
ventilatory support. On the following day, though he was
haemodynamically stable, an electrocardiogram showed acute
anterolateral myocardial infarction and the troponin-T test was
positive. Other investigations at this time showed haemoglobin
10 g/dl, total white cell count 800/cmm, platelet count 60 000/cmm,
bilirubin 1.9 mg/dl, AST 459 U/L, ALT 242 U/L and serum
creatinine 4.6 mg/dl. He was thrombolysed with 100 mg of
recombinant tissue plasminogen activator (rTPA) given as a 15 mg
bolus followed by 45 mg as an infusion over 30 minutes followed
by 40 mg infusion over 1 hour. However, his condition deteriorated
rapidly and he went into cardiogenic shock and died within the
next 3 hours.

The post-mortem findings showed a reddish-bluish
discoloration and softening of the posterior and lateral walls of the
heart, necrotic areas in the right cerebellar and left parietal cortex,
haemorrhagic lesions in the stomach and small intestine, and an
oedematous and congested transplant kidney. The larynx showed
a bluish discoloration and petechial haemorrhages in the subglottis
(Fig. 1). Histopathological examination of the heart showed that
the small blood vessels were filled with pleomorphic non-septate
fungal hyphae with right-angle branching suggestive of mucor
species (Fig. 2). Fungal hyphae along with inflammatory infiltrates
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and haemorrhagic necrosis were also seen in the liver, transplanted
kidney, intestines, stomach, larynx and right cerebellar hemisphere.

DISCUSSION
Mucormycosis is a ubiquitous filamentous saprophyte found in
farms, gardens, forests, etc. and, unlike Candida and Aspergillus,
the fungus is generally not found in the hospital environment. As
it is angio-invasive, it causes haemorrhagic necrosis of the involved
tissue/organ.5,6 The common portals of entry are the respiratory
and gastrointestinal tracts and skin. The rhinocerebral form is the
commonest (60%–70%) followed by the pulmonary, cutaneous
and disseminated forms (10% each).5,6,8 Patients with neutropenia
or diabetes mellitus who have defective chemotaxis or phagocytosis
are vulnerable. Over 50% of patients who develop mucormycosis
have diabetes. The fungus grows well in iron-rich media; therefore,
patients receiving multiple transfusions or those on desferoxamine
therapy are also susceptible. Intense immunosuppression or recent
treatment of rejection is a predisposing factor in transplant

recipients.5,6 As in our case, Chugh et al. in a report on fungal
infections observed that some of their patients developed infections
despite being on minimal immunosuppression.2 They postulated
that this may be related to the poor hygiene and sanitary conditions
prevalent in the tropical environment of developing countries.

Cardiac involvement occurs as a part of disseminated mucor-
mycosis. Patients can present with myocardial infarction, cardiac
failure, conduction disturbances, myocarditis, pericarditis or
endocarditis.9–12 Autopsy findings in such cases show fungal hyphae
in the blood vessels and myocardial tissue.9–11 A literature search
revealed only 2 case reports of cardiac mucormycosis among renal
transplant recipients and, in both of them, cardiac involvement
(myocardial infarction) was part of the disseminated disease.9–11 A
diagnosis of disseminated mucormycosis is seldom made during
life; progression can occur over hours and death is the usual
outcome. Basti et al. reported a case of fatal, rapidly developing
myocarditis and congestive cardiac failure due to disseminated
mucormycosis in a patient of medullary cell transplant, where death
occurred within hours of finding an abnormal electrocardiogram.12

Fungal infections of the larynx are uncommon. They are
usually due to yeasts, and can involve any area of the larynx.
Laryngoscopy may reveal erythema, oedema or ulceration. Though
laryngeal involvement with mucor has been reported in the
literature,13 we did not come across any report in a renal transplant
recipient. In our patient, even at the time of indirect laryngoscopy
and tracheostomy, no abnormality was detected, highlighting the
rapid spread of infection over hours.

Treatment of mucormycosis involves removal of the offending
cause, reduction of immunosuppression, liberal surgical excision
of the necrosed area and use of antifungals.5,8 The major problem
in treatment is the poor availability of drugs at the site of infection
because of blocked vessels. A successful outcome can be achieved
with early wide excision and administration of antifungals.14

REFERENCES
1 Gupta KL. Fungal infections and the kidney. Indian J Nephrol 2001;11:147–54.
2 Chugh KS, Sakhuja V, Jain S, Talwar P, Minz M, Joshi K, et al. High mortality in

systemic fungal infections following renal transplantation in third-world countries.
Nephrol Dial Transplant 1993;8:168–72.

3 Chakrabarti A, Das A, Sharma A, Panda N, Das S, Gupta KL, et al. Ten years’
experience in zygomycosis at a tertiary care centre in India. J Infect 2001;42:261–6.

4 Tomita T, Ho H, Allen M, Diaz J. Zygomycosis involving lungs, heart and brain,
superimposed on pulmonary edema. Pathol Int 2005;55:202–5.

5 Spellberg B, Edwards J Jr, Ibrahim A. Novel perspectives on mucormycosis: Patho-
physiology, presentation, and management. Clin Microbiol Rev 2005;18:556–69.

6 Verma GR, Lobo DR, Walker R, Bose SM, Gupta KL. Disseminated mucormycosis
in healthy adults. J Postgrad Med 1995;41:40–2.

7 Tedder M, Spratt JA, Anstadt MP, Hegde SS, Tedder SD, Lowe JE. Pulmonary
mucormycosis: Results of medical and surgical therapy. Ann Thorac Surg
1994;57:1044–50.

8 Thapar VK, Deshpande A, Jain VK, Bhowate P, Madiwale C. Isolated breast
mucormycosis. J Postgrad Med 2006;52:134–5.

9 Jackman JD Jr, Simonsen RL. The clinical manifestations of cardiac mucormycosis.
Chest 1992;101:1733–6.

10 Tuder RM. Myocardial infarct in disseminated mucormycosis: Case report with
special emphasis on the pathogenic mechanism. Mycopathologia 1985;89:81–8.

11 Kolbeck PC, Makhoul RG, Bollinger RR, Sanfilippo F. Widely disseminated
Cunninghamella mucormycosis in an adult renal transplant patient: Case report and
review of the literature. Am J Clin Pathol 1985;83:747–53.

12 Basti A, Taylor S, Tschopp M, Sztajzel J. Fatal fulminant myocarditis caused by
disseminated mucormycosis. Heart 2004;90:e60.

13 Rossi RM, Weissmann DJ. A 38-year-old alcoholic man with six months of
increasing hoarseness and a laryngeal mass. N Engl J Med 1994;331:728–34.

14 Jiménez C, Lumbreras C, Aguado JM, Loinaz C, Paseiro G, Andrés A, et al.
Successful treatment of mucor infection after liver or pancreas–kidney transplantation.
Transplantation 2002;73:476–80.

FIG 1. Gross appearance of the larynx with bluish discoloration
and petechial haemorrhages in the subglottis

FIG 2. Photomicrograph showing necrotic myocardial fibres with a
blood vessel filled with fungal hyphae (H&E stain; magnification
100´). Inset shows aseptate pleomorphic fungal hyphae with
wide-angle branching (PAS stain; magnification 400´)


