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Post-transplantation laryngeal actinomycosis
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A B S T R A C T

A case of laryngeal actinomycosis occurred after bone marrow transplantation was reported. The
patient was a 14-year-old girl who had a history of bone marrow transplantation for the treatment of
acute lymphocytic leukemia 4 month before the onset of the disease. She was referred to our hospital
complaining persistent sore throat since 2 weeks ago. Fiberscopic observation proved the presence
of white tumor-like mass on her right arytenoid of the larynx. As CT image demonstrated that the
mass was localized at the arytenoid region with central low-density area surrounded by granulation
tissue, we underwent biopsy under local anesthesia. Excision of the mass proved it to be a soft
granulation including sulfur granules. Oral administration of amoxicillin 750 mg per day was
initiated as a postoperative medication. On day 17, histological study confirmed that the tumor-like
mass was Actinomyces granuloma, and therefore amoxicillin administration continued. The
medication was effective to subside the disease and the arytenoid lesion healed on day
31. Amoxicillin was further administered until day 70 to prevent recurrence. At 6 month after the
biopsy, she was free from the disease.

© 2018 Elsevier B.V. All rights reserved.
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1. Introduction

Cervicofacial actinomycosis is a treatable infectious disease
that is more common in patients with poor dental hygiene,
immunosuppressed patients, and those with histories of
mucosal injury to the upper aerodigestive tract than in others,
although the disease is rare [1]. Actinomycosis seldom involves
the larynx and may be mistaken for a mucosal mass [1–3]. As
the local findings sometimes resemble those of a malignant
tumor, tuberculosis, or nocardiosis, physicians must take care
during differential diagnosis. Here, we report a case of laryngeal
actinomycosis in a 14-year-old girl whose immune system was
suppressed because of bone marrow transplantation to treat
acute lymphocytic leukemia. When the diagnosis is confirmed,
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the disease is usually treatable with penicillin-based therapy.
We discuss predisposing risk factors, diagnosis, and treatment.

2. Case report

The patient was a 14-year-old girl who had been in good
health until one year ago, at which point she began to suffer
from headache, general lassitude, and gingival bleeding. On
arrival at hospital, she was diagnosed as acute myelocytic
leukemia (AML) and was admitted to the pediatric ward of our
hospital. After completion of induction therapy using the
AML12 protocol, she underwent bone marrow transplantation
as a consolidation therapy to prevent relapse of the disease.
Then, tacrolimus and mycophenolate mofetil were administered
as a maintenance therapy. These treatments were effective and
she was discharged from the hospital one month after the
transplantation.

Four months after the transplantation, she attended a local
clinic complaining of a persistent sore throat without fever,
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Fig. 1. Endoscopic photographs of the larynx before and 17, 31, and 70 days after biopsy and initiation of amoxicillin therapy.
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hoarseness, or dyspnea, commencing 2 weeks previously. A
tumor-like mass was evident in the right arytenoid region and
she was referred to our hospital. She had no experience of
mucosal injury in the oropharyngeal cavity after the treatment.

On day 1, fiberscopy revealed a white tumor-like mass
covering the surface of the right arytenoid (Fig. 1). Both vocal
cords remained fully mobile. Blood and serological test data
were within normal limits on day 1; the white blood cell count
was 5.0 � 103/L, the atypical lymphocyte number was 0%, the
HgA1c value was 5.8%, and the C-reactive protein level was
0.04 mg/dL. Tumor markers such as SCC (squamous cell
carcinoma-associated antigen) and CEA (carcinoembryonic
antigen) levels were within normal limits, interleukin-2 receptor
status was negative, and the MPO- and PR3-ANCA (myer-
operoxidase- and proteinase 3-ANCA) values were also within
normal limits. T-SPOT tuberculosis test results were negative.
Neck computed tomography (CT) and magnetic resonance
imaging (MRI) revealed a tumor-like mass in the arytenoid
region featuring a central low-density area surrounded by
granulation tissue, which was enhanced by gadolinium (Fig. 2).

As we suspected an abscess, endoscopic biopsy was
performed under local anesthesia on the afternoon of day
1. Under fiberscopic observation, the mass was excised using a
biopsy forceps; we were careful to minimize bleeding. The
mass was not an abscess, but a soft-tissue mass including sulfur
granules. We were careful not to damage the arytenoid
perichondrium during biopsy. As we now strongly suspected
actinomycosis, we immediately prescribed oral amoxicillin at
750 mg/day.

Anaerobic microbiological cultures were negative. On day
17, histological examination revealed actinomycotic colonies in
the biopsy specimen, accompanied by sulfur granulomas. Fig. 3
is a micrograph of the periodic acid/Schiff-stained specimen.
Many filamentous fungal-like hyphae (Actinomyces) were
evident, accompanied by neutrophil accumulations. On day 31,
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the laryngeal complaint had completely resolved and the
mucosal swelling had healed. Amoxicillin was continued to day
70 to prevent recurrence. At 8 months after treatment, the
complaint was completely resolved; no recurrence was noted
(Fig. 1).

3. Discussion

Actinomycosis is an uncommon invasive bacterial condition
developing in various bodily regions, most frequently in the
cervical-facial region, followed by the pulmonothoracic and
abdominopelvic regions [4]. Of the more than 30 species in the
genus, Actinomyces israelii is the most prevalent in cases of
cervical-facial actinomycosis [5,6]. This Gram-positive, anaer-
obic/microaerophilic, filamentous, non-spore-forming bacteri-
um is present as a normal commensal in the mouth and pharynx.
When a mucosal barrier is damaged by an insult such as trauma,
abrasion, or a burn, the bacterium may enter submucosal tissue
and then spread to surrounding tissue, triggering inflammatory
granulation followed by a cold abscess and/or sinus tract
involvement. Actinomycosis develops more readily in immu-
nocompromised patients [4]. The pathogenic mechanisms
whereby commensal bacteria cause inflammation remain
unclear. Mandell et al. [7] found that Actinomyces species
were often isolated in combination with other normal
commensals. Companion microbes may contribute to the
initiation and development of infection by inhibiting host
defenses and/or by reducing oxygen tension.

Laryngeal actinomycosis is rare and is often mistaken for
carcinoma [1,4]. In 2016, Googe et al. [8] reviewed 32 reported
cases. The age at diagnosis ranged from 14 to 77 years, and the
male:female ratio was 7:1. Predisposing factors for infection
were evident in 26 cases: immunocompromised status (post-
chemotherapy status, chronic steroid use, leukemia, and human
immunodeficiency virus infection) in 6, oropharyngeal trauma
ryngeal actinomycosis. Auris Nasus Larynx (2018), https://doi.org/
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Fig. 2. (a) CT image of the laryngeal tumor; (b) MRI (gadolinium-enhanced T1) image. The right tumorous mass was localized at the right arytenoid area with central
opacity, while invasion to the surroundings was not recognized.
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in 5, concomitant laryngeal carcinoma in 3, recent tooth
extraction in 2, secondary actinomycosis (spreading from
pulmonary infections) in 2, diabetes mellitus in 2, and other
factors in 6 cases. The remaining six cases had no history of
predisposing factors. Various laryngeal sites were involved; the
vocal folds were affected in more than half of the cases,
followed by the vestibular folds, the anterior/posterior
commissures, the aryepiglottal fold, the epiglottis, the pyriform
sinus, and the cricoid. Invasion of thyroid cartilage and the
subglottic region was also reported [8].

Laryngeal actinomycosis exhibits various clinical signs and
symptoms, depending on the site of involvement. Caldareili
et al. [9] reported that common complaints included pain and
hoarseness, attributable principally to laryngeal perichondritis.
Googe et al. [8] reviewed the literature and found that the most
common complaint was dysphonia [in 16 of 29 (61.5%) cases],
followed by cough, odynophagia, pharyngitis, weight loss,
stridor, and fever. The immune system of our patient was
disturbed because she had undergone bone marrow transplan-
tation to treat leukemia 6 months previously. Her principal
complaint was a sore throat without fever; she did not complain
of hoarseness, dysphagia, or dyspnea.
Fig. 3. A micrograph of the biopsied specimen (periodic acid/Schiff staining).
Many filamentous fungus-like microbes are evident, surrounded by neutrophils.
The lesion was diagnosed as Actinomyces granuloma.
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Pathogens are generally identified by isolation from
normally sterile sites and/or culture in appropriate media.
However, these techniques often fail in patients with laryngeal
actinomycosis due to previous antibiotic therapy, inhibition of
Actinomyces growth by the growth of other microorganisms,
use of inappropriate culture conditions, or use of an inadequate
short-term incubation period [4]. Furthermore, identification of
Actinomyces in mucosae in which the bacteria are normally
present is minimally significant in the absence of sulfur
granules or a typical clinical syndrome [4]. Laryngeal
actinomycosis is more readily diagnosed via histopathological
examination of a biopsy specimen [6]. The typical histological
findings are necrosis accompanied by yellowish sulfur granules
and filamentous Gram-positive fungal-like hyphae. However,
histology does not identify the Actinomyces species involved;
RNA gene sequencing [10] or ribosomal DNA restriction
analysis [4] is required.

Imaging (CT, magnetic resonance imaging, or ultrasound
examination) usefully defines inflammatory regions, and bone/
cartilage necrosis and abscess status, but the findings are not
specific. Laboratory examination may reveal leukocytosis and
increases in C-reactive protein levels and erythrocyte sedimenta-
tion; these findings also reflect nonspecific inflammation [11].

Penicillin-based therapy is essential when treating actino-
mycosis. Generally, penicillin is given intravenously in the
short term, followed by long-term oral prophylaxis. The
therapeutic doses, durations, and methods of administration
vary among cases. Drug resistance is not considered to be a
problematic factor. Primary infection restricted to the glottis or
substructures thereof can be treated with long-term oral
antibiotics [5,6], as in our case.

In patients exhibiting extensive necrosis, fistulae, or sinus tract
involvement, and in those who are unresponsive to antibiotics,
surgery is required to removepusand thesulfur granulomas and to
exclude malignant tumors. In patients exhibiting chondroradio-
necrosis, local debridement combined with hyperbaric oxygen
improved laryngeal function [12]. After surgery, antibiotic
therapy must be maintained for 6–12 months; the condition tends
to recur. In patients allergic to penicillin, and in those infected
with penicillin-resistant strains, a clindamycin course of at least
2–6 months is recommended, depending on patient response.
yngeal actinomycosis. Auris Nasus Larynx (2018), https://doi.org/
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Erythromycin and tetracycline are useful in patients allergic to
penicillin. In a recent report on 94 patients with pulmonary
actinomycosis, half of the patients, especially those who had
received cephalosporin (and thus not penicillin G), ultimately
required surgery, suggesting that cephalosporin is less effective
than penicillin G [13].

4. Conclusion

Laryngeal actinomycosis is rare, but physicians should be
aware of the clinical features thereof when engaged in the
differential diagnosis of laryngeal tumors; the condition
sometimes resembles a carcinoma, a papilloma, tuberculosis,
nocardiosis, or amyloidosis. Actinomycosis usually responds
rapidly to penicillin-based therapy.

Consent

The patient and her mother consented in writing to
submission of this paper.

Ethical statement

Informed consent is carried out between a patient and the
protector for the disorder and acquires an agreement by letter.
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