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Background ¢ Pulmonary Actinomycosis (FAM) is a relatively rare but treatable
and curable disease, thus early diagnosis is mandafory.

The key to correct diagnosis should be based on histologic

examination.
Objective :  To facilitate early diagnosis of PAM.
Settings + Chest Disease Institute, the largest national referral center for

the freatment of heart and iung diseases in Thailand.

Research Design ¢ Retrospective review between January 1, 19959 and Decermber
31, 2003.
Materials and Methods ¢« Two lobectomies and 7 transbronchial lung biopsies (TBLB)

from 6 patients with PAM were available for microscopic
examination. Tissue slides were stained with Hematoxylin &
Eosin (H&E), Gram stain, modified Ziehl-Neelsen stain (Fite’'s
stain) and Gomeri’s Methenamine Silver. Their medical records

were also reviewed in search for clues that would lead the

clinician to obtain tissue for pathologic examination.
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 #Consulting Pathologist, Department of Pathology, Faculty of Medicine, Chulalongkorn University
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Results : Detection of ‘sulfur granules’ within inflammatory fissue
established the diagnosis of PAM. After the correct diagnosis
was made, all patients were given long term penicillin type of
antibiotic with satisfactory resuit. No recurrence was observed
in any cases during the follow-up period ranging from 1 to
36 months (mean, 11.25 months).

Conclusions : Prompt diagnocsis of PAM requires an awareness of its natural
history and a high level of suspicion on the part of the attending
physician, thus lead them to perform FOB and TBLB. This
diagnostic technique should be utilized whenever clinical and

radiographic features fail fo establish the diagnosis.

Keywords : Pulmonary Aclinomycosis, Sulfur granules, Pneumonia, Lung

infection, Lung pathology.
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Pulmonary actinomycosis (PAM) is an
indolent, slowly progressive infection of the lung
caused by anaerobic bacteria, primarily of the genus
Actinomyce,  Even though, it is a relatively rare
disease, an accurate diagnosis is utmost important
since itis a treatable and curable disease. Itis highly
responsive to long-term penicillin treatment but could
be fatal if delayed treated or untreated.

Clinical, laboratory and radiographic findings
are often non-specific. PAM can mimic a wide variety

2-15)

of pulmonary diseases “', and frequently resulting

16-18) HH

inlong diagnostic delays. s notoricusly known

20)

as 'a master of disguise. In most of the reported

cases, the correct diagnosis was made either from
lobectomy or pneumonectomy specimens, &% 1020
Culture from sputum, bronchoalveglariavage
(BAL} or transbronchial lung biopsy (TBLB) is the
most definitive means for organism identification,
however, the discovery of Actinomyces species
from such specimens dces not establish the diagnosis
of actinomycaosis. For a long time, it has been
well recognized that Actinomyces species is a
normal inhabitant in the oropharyny, airways, and

22 The organisms can easily

gastrointestinal tract. ¢
contaminate sputum, BAL, or TBLE, thus rendering
cultures unreliable. Actinomyces species is a fastidious
anaercbic organism and cultures of the lesions are
positive in less than 60 % of cases due to overgrowth
of coexisting bacteria, improper anaerobic culture or
orior partial antibiotic administration. "% Culture
- is a time consuming procedure. Final microbiologic
identification after obtaining the culture may delay
specific treatment for 10 to 14 days. ® Moreover,

with the lack of suspicion by the attending physicians,

tissue culture is oftentimes not done at all or
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incorrectly done without special attention to the
anaerobic requirement of the organisms. ©

Given the above scenario, the key to the
definitive diagnosis cf PAM should be based on
histopathologic examination. We decided to review
the cases of PAM diagnosed by microscopic
examination of tissue with the aim to facilitate early
diagnesis. To be successful in this endeavor, the
medical records were also reviewed in search for clues
that would lead the clinician to obtain tissue for

pathologic examination.

Materials and Methods

A refrospective review was conducted at
Depariment of Pathology, Chest Disease Institute,
Department of Medical Services, Ministry of Public
Health, Nonthaburi 11000, Thailand. Chest Disease
Instifute is a 500-bed tertiary care center located in
Bangkok Metropalitan. ltis the largest nationai referral
center for the freatment of heart and lung diseases in
Thailand. It serves the naticn’s population of 65 millicn.
Surgical pathology files of Department of Pathology
were reviewed to identify the cases of PAM, diagnosed
from the periocd of January 1, 1999 through December
31,2003. One specimen of lobectomy from one patient
was identified in the year 1999. In the year 2000, ane
icbectomy specimen and 7 TBLB specimens from 5
patients were diagnosed with PAM. There was no case
of PAM detected from our surgical pathology file during
the year 2001 to 2003. Each TBLB specimen was
composed of 3 to 7 biopsies. An average of 810 10
representative sections was obtained from each
lobectomy specimen.

All surgical specimens were processed in

tissue processor and embedded in paraffin blocks.
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Multiple serial sections of each TBLB and 2-step
sections of each block of lobectomy specimen were
routinely prepared for hematoxylin and eosin (H&E)
stain. Special histochemical stain including Brown-
Hopps method of Gram stain, Gomeri's methenamine
silver (GMS) stain, and modified Zieh! Neelsen
technique for acid fast bacilli (Fite stain) were doneiin
all'cases of PAM at the time of first diagnosis. All
H&E and special stained slides of the 6 patients
identified were retrieved for a review under a bright
light microscopy. In addition, polarized light was
used to examine all H&E slides. The criteria for the
diagnosis of PAM included the presence of typical
‘sulfurgranules’ and inflammatory reaction. Excluded
were the cases showing inflammatory reaction
without ‘sulfur granules,’ or cases showing organism
colonization without inflammation.

This study included 6 patients, 5 men and
one woman with the -age ranged from 40 to 84 years.
Their medical records were also retrieved for a review
with respect to demographic data, presenting
symptoms and signs, radiographic features, fiberoptic
bronchoscopic (FOB) findings, treatment and follow-

upinformation.

Results

The review of all retrieved slides confirmed
the original surgical pathologic diagnosis of PAM in
all cases. All 7. TBLB specimens showed typical
'sulfur granules,’ necrotic debris, inflammation and
granulation tissue. TBLB from case 2 and case S also
 contained vegetable fibers. Case 1 underwent FOB
hut TBLB was not done due to severe cough. The
 diagnosis of PAM in case 1 was first made from the

ot upper lobe (LUL) lobectomy specimen when he

AsIdesanteneBinetaslsadananausandiululnda

391

suffered the second episode of massive hemoptysis
that required emergency surgery. Case 4 had TBLB
done twice at the left lower lobe (LLL) and the correct
diagnosis was made on both specimens. During the
treatment with peniciliin intravenous infusion, he had
a massive herﬁoptysis. Therefore, emergency LLL
lobectomy was carried out as a life-saving surgery.
Each lobectomy specimen showed markedly dilated
bronchiole containing ‘sulfur granules’ and necrotic
debris. The dilated bronchiole was surrounded with
granulation tissue and organizing pneumonitis.
The typical ‘sulfur granuies’ were readily visualized
within inflammatory exudate on all H&E stained
slides, but Gram stain and GMS stain provided
better demonstration of the filamentous organisms,

(Figure 1 and Figure 2). Fite stain was negative in all

cases. No granuloma was seen in any tissue sections.

Each patient had at least 3 sputum smears
and cultures done for acid-fast bacilli and the results
were negative. Sputum culture of case 1 showed
Klebsiella pneumonia on 2 occasions. Case 6 had
blood drawn for aspergillus antigen, -antibody and
mellioid titer and the results were negative. Latex
agglutination {galactomannan) and immunodiffusion
tests were used for the detection  of aspergillus
antigen and antibody respectively. The detailed
clinical information is shown in Table 1 and 2. All
patients received antibiotic (including ofloxacin,
ciprofloxacin, amoxicillin, penicillin; or anti-tuberculous
drugs) treatment for few days to weeks prior to the
histopathologic diagnosis of PAM. Information related
to treatment and follow-up is shown in Table 3. The
comparison of clinical manifestatidn between the
previous study of Dujneungkunakor et al and this

study is shown in Table 4.
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Figure 1. A transbronchial biopsy shows several

clusters of basophilic ‘sulfur granules’
of actinomycotic colonies, (H & E stain

X 400).

Discussion

Actinomycosis was initially recognized as the
disease in cattle. LeBlanc made the first description
of this disease in cattle in 1826. Von Langenbeck first
discovered this iliness in human in 1845, but it was
not published until almost 40 years later. “**” in 1878,
Bollinger described cattle with an’indurated mass
containing yellow granules in the jaw, so called ‘lumpy
jaw.' Ayear later, Harz had studied the sulfur granules
and named the bacillus he found Actinomyces bovis,
or ‘ray fungus of cattle. ®*”” In 1878, Israel detected
thee typical ‘sulfur granules’ from specimen at human
autopsy and 13 years later, they were able to culture
this organism from human lesional material. Therefore,
the organism was named Actinomyces israelii in honor
ofthe early investiéative workers. *# Although other
Actinomyces species have subsequently beenseen

in humandisease, Actinomyces bovis has neverbeen

Figure 2. A higher power view of the transbronchial
biopsy shows the characteristic ‘sulfur
granules’ with darker amorphous colonies
at the center and peripheral radiated
arrangement of filamentous organisms,

(GMS stain X 600).

isolated from any human lesional material. **

PAM is a relatively rare disease, most
commonly caused by Actinomyces israelii. This
organism has been confirmed to be endogenous in
human and it is not found in soil or on plants.*®
The variable clinical manifestation and relative rarity
of PAM cause great diagnostic difficulty, yet its
sensitivity to. specific antibiotic therapy makes early
diagnosis mandatory. According:{o several reports,
none or only few of the patients were diagnosed at
hospital admission and the majority of them were
diagnosed either from surgical lung resection or
autopsy materials. @%% %2 |y the largest series of
Actinomycosis reported by Brown et al indicated that
the attending physicians made the correct diagnosis
in‘only 19 of 181 cases, (10.5 %) with a diagnostic

delay of one month to 2 years in 90 % of the cases. "




Table 1. Clinical data of the 6 patients with puimonary actinomycosis.

Case Agel Occupation Presenting Underlying Duration Clinical Dx Specimen for Pathologic Dx
Sex Symptoms & Signs Conditions before Dx
1. 43/M  Government Hemoptysis X 3 months DM, HT 7 months Tuberculosis Emergency LUL lobectomy
employee Massive X 2 weeks Lung abscess, cancer at second episode of massive
Anemia, weight loss Pneumonia hemoptysis
2. 84/M  Retiree Aspiration X 1 month COPD 1.5 months Lung cancer TBLBX2atRLL
Dyspnea, cough Retained FB
3. 40/M Laborer Chronic hemoptysis Smoking 8 months Tuberculosis TBLB at RUL
Weight loss X 1 year Recurrent Pneumonia FNA was negative for
Fever X 1 week Lung cancer malighant cell
Chest pain X 3 days
Mild anemia
4, 57 Farmer Fever, Anemia Smoking 1.5 months Tuberculosis TBLBX2atLLL
Hemoptysis X 1 month Drinking Lung cancer Emergency LLL lobectomy
Massive hemoptysis Pneumonia
5. 65/F Retiree Cough X 1 year DM 14 months Bronchiectasis TBLBatRLL
Dyspnea & Retained Foreign bodies Retained FB
Malaise X 1 month
6. 45/M Laborer Cough X 4 months Drinking 4.5 months Aspergilloma TBLBat LUL
Weight loss, Anemia Smoking Pneumonia

Abbreviations: M = Male, F = Female, DM = Diabetes Mellitus, HT = Hypertension, RUL = Right upper lobe, RLL = Right lower lobe, LUL = Left upper lobe,

LLL = Left lower lobe, TBLB = Transbronchial lung biopsy, Dx = Diagnosis, FB = Foreign bodies
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Table Z. Radiographic and Bronchoscopic findings of the 6 patients with pulmonary actinomycosis.

Case Chest X-rays HRCT Scan .@f the chest FOB
1. Cavitated mass at LUL A 2X3 cm cavitary lesion with patchy infiltrates Swelling of LUL bronchial mucosa, TBLB was not
at LUL done due to severe cough during the procedure
2. Patchy infiltrates at RML, RLL Right basal fibrosis, improved after 1 month Necrotic tumor occluding common basal RLL
of antibiotic treatment bronchus. FOB 1 month after antibiotic treatment,
only yellow plaque was seen.
3. Patchy infiltrates at RUL A 3X5 cm RUL-mass with involvement of superior Mass at RB2a
segment of RLL and right paratracheal node
Repeat HRCT 8 months later: improved RUL lesion
4. Consolidation at LLL, slightly A 2X3 cm mass at superior segment of LLL First FOB: no record available
improved after antibiotic treatment Second FOB: Active bleeding at LB6
5. Bronchiectasis of RML and lingular Not available FB was seen at RLL bronchus. Upon removal of
segment FB, yellow discharge came out.
6. Mass at LUL, patchy infiltration at A 5X3 cm Abscess at LUL Necrotic mass at LB1&2 with minimal bleeding

RML and fingular segment.
Lesion was completely clear up after

8 months of antibiotic treatment

Abbreviations: HRCT = High resolution computed tomography, FOB = Fiberoptic bronchoscopy, RUL = Right upper lobe, RML = Right middle lobe,

RLL = Right lower lobe, LUL = Left upper lobe, LLL = Left lower lobe, cm = centimeter, FB = Foreign bodies.
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Table 3. Treatment and follow-up information.

Case

Before Dx of PAM

After the Dx of PAM

Ofloxacin X 2 weeks

Ciprofloxacin X 2 weeks

Ofloxacin X 10 days

Ofloxacin X 2 weeks

Anti-tuberculous drugs
X 1 month

Cfloxacin X 2 weeks
Amoxicillin X 10 days
Pen GS X 4 days

Emergency LUL lobectorny, Augmentin X 2 weeks
then Cloxacillin X 1 month

AZW at 9.5 months after surgery

Augmentin X3 months

A8W at 3 months after Dx

Pen GS X 1 month, developed allergic rash,

then swifched to Doxycycline X 10 days

Amoxicillin plus Augmentin X 9 months,

Additional Loratidine was also given

Follow-up HRCT X 2 times: Improved

Repeated CXR: fibrotic scar. '

A&W at 3 years after Dx, Last visit for possible Gl
bleeding, then lest to follow-up

Pen GS X 1.5 months, then massive hemoptysis that
required emergency LLL lobectomy

Pen VKX 6 months after surgery

A&W at 10 months after surgery

Pen VK X 1 month and lost to follow up

Pen VK X 6 months
A&W at 8 months after Dx

Abbreviations: Pen GS = Penicillin G sodium for intravenous use, Pen VK = Oral Penicillin potassium,

A&W = Alive and well, Dx = Diagnosis, PAM = Pulmonary Actinomycosis

Table 4. Comparison of clinical manifestation between the previous study of Dujneungkunakorn

et'al ®@ and this study.
Clinical data Previous study This study Combined studies
Cough 16/16 (100 %) 6/6 (100 %) 22/22 (100 %)
Hemaoptysis 10/16 (62.5 %) 3/6 (50 %) 13/22 (59.09 %)
Fever 5/16 (31.25 %) 2/6(33.33 %) 7/22 (31.82 %)
Weight loss 4716 (25 %) 2/6 (33.33 %) 6/22 (27.27 %)
Dyspnea 0 2/6 (33.33 %) 2122 (9.09 %)
Malaise 0 1/6 (16.57 %) 1/22 {4.55 %)
Chest pain 0 1/6 (16.87 %) 1/22 (4.55 %)
Anemia 0 4/6 (66.67 %) 4/22 (18.18 %)

395
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Table 4. Continuous.

Chula Med J

Clinical data Previous study This study Combined studies
Underlying conditions
Diabetes mellitus 6/16 (37.50 %) 2/6 {33.33 %) 8/22(36.36 %)
History of Tuberculcsis 1/16{6.25 %) 0 1/22 {(4.55 %)
Bronchogenic carcinoma 1/16 (6.25 %) 0 1122 (4.55 %)
Hypertension 0 1/6 (16.67 %) 1/22 (4.55 %)
COPD G 1/6 (16.67 %) 1/22 (4.55 %)
Radiographic findings
Mass lesion 6/16 (37.50 %) 2/6 {33.33 %) 8/22 (36.36 %)
Cavitary lesion 2/16 (12.50 %) 1/6 (16.67 %) 3/22 (13.84 %) -
Abscess 1/16 (6.25 %) 1/6 (16.67 %) 2/22 (3.09 %)
Empyema 1/16 (6.25 %) 4] 1/22 (4.55 %)
Others 6/16 (37.50 %) 2/6 (33.33 %) 8/22 (36.36 %)
FOB findings
Endobronchial mass 9/16 (56.25 %) 3/6 (50 %) 12/22 (54.54 %)
Yellow discharge 2/16 (12.50 %) 1/6 (16.67 %) 3/22 (13.64 %)
Others 5/16 (31.25 %) 2/6 (33.33 %) 7/22 (31.82 %)

Abbreviations: CCPD = Chronic obstructive pulmonary disease, FOB = Fiberoptic bronchoscopy

It has aiso been well recognized that delayed
diagnosis is associated with increased morbidity
and mortality. Tastepe et al reported 7 cases of
undiagnosed pulmonary infiltrates who underwent
resective surgery, 5 lobectomies and 2 wedge
resections. " There were 3 major complications, acute
renal failure, empyema, and persistent air leakage in
3 out of 7 cases after the operations. One patient in
their report had bronchopulmenary fistula and died
of uncentrolled infection and sepsis. In cur study,
case 1 and 4 received antibiotics before and
after emergency lobectomies and both of them had
uneventful post-cperative course. We believe antibiotic
. administration helps controf infection, especially in
case 4 when TBLB established the diagnosis prior to

the operation.

TBLB is a well-known technique utilized in
the diagnosis of a variety of infectious, neoplastic
and other infiltrative lung diseases. it can provide
adequate material for beth culture and histopathologic
examination. In case of PAM, a positive culture may
represent saprophytic colonization of the airways. ®
Therefore, culture resuit should be interpreted in
conjunction with histologic examinaticn. In general,
the problem with low culture vield may be overcome
by proper specimen handling with regard to anaerobic
need of the organisms. However, the situation
in Thailand is different, the laboratory facilities for
anaerobic culture are available in only few institutions,
thus makes-the culture method aimost impossible.
Finally, what we have left is histologic examination of
TBLB.
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While, the detection of ‘sulfur granules’ in
tissue confirms the presence of Actinomyces species;
inflammation, necrctic debris and granulation tissue
are indicative of the battlefield in true infection.
‘Sulfur granules’ are rarely found in Nocardiosis.
Nocardia asteroides, the most common Nocardia
species to cause human pulmonary disease doces
not usually produce granules or form sinus tract;
however, Nocardia brasiliensis may do so but to a
lesser degree than Actinomyces organisms.
Nocardia species is usually acid-fast, although,
most of them exhibit this property only with weak
decolorizing agents. ¥ Actinomyces species is
non-acid-fast, thus give negative resuit with Fite
stain. Several varieties of bacteria may mimic ‘sulfur
granules’ in tissue, including S. aureus, streptococcus
species, £. coli, Pseudomonas species, B. proteus,
and Streptomyces. However, these organisms do not
produce filaments and can easily be distinguished
from Actinomyces organisms on Gram stain.

The previous study of 16 cases of PAM at
this institution indicated that the correct diagnosis was
made from TBLB in 10 cases (62.5 %) and fine needle
aspiration (FNA) in one case (6.25 %). *® So far there
have been only few reports of PAM diagnosed
from TBLRB. ® 233V 1t has probably been taken for
granted. Ariel et al reported 5 cases of endobronchial
actinomycosis simulating lfung cancer, diagnosed
from bronchial biopsy. ® In our study, PAM was first
diagnosed on TBLBin 5 out of 6 cases. The remaining
case was diagnosed on a lobectomy specimen
because TBLE was not done. Although, PAM was not
suspected in any of these patients prior to TBLE,
this procedure ‘was done because they did not

respond to antibiotic treatment and their clinical

ms3fedaniewesinewaslsaveadnizunaniiululnds 397

and radiographic features failed to establish the
diagnosis. The duration before diagnosis ranged from
1.5 to 14 months (mean, 6 months). Following long-
term penicillin therapy, there was no clinical evidence
of recurrence in any patients after the follow-up period
ranging from 1 to 35 months (mean, 11.25 months).
The success of treatment also served to confirm the
correct diagnosis.

Detection of ‘sulfur granules’ reguires an
accurate morphologic recognition of filamentous
grganisms in the basophilic granules. The characteristic
‘sulfur granule’ ranges from 30to 3000 mm in diameter
and may be visible on gross examination if a
hand lens is used. ®* ‘Sulfur granules’ form when
Actinomyces arganisms aggregate in clusters by a
polysaccheride substance produced in response to
tissue inflammation. ®® Inflammation and necrotic
debris seen in TBLB are morphologic evidence of the
warfare in true infection. TBLRE is safe, simple, and
accurate, and allows early diagnosis of PAM. ltis the
least invasive method o obtain diagnostic tissue when
compare 1o surgical (open or video-assisted) lung
biopsy, lobectomy or pneumonectomy specimen.

Same as many previcus reports, this study
indicated 2 male predominance with 2 male to
female ratio of 5 to 1. It also demonstrated a variety
of clinical presentations including fever, cough,
hemoptysis, dyspnea, anemia and weight loss.
The other associated conditions included history
of aspiration, diabetes mellitus (DM), excessive
smeking, drinking, and COPD. Most cases of PAM,
the organisms gain entrance by aspiration of oral
centents and produce pulmonary infection in the
dependent segments of the lung. ™ Therefore, PAM

should be suspected when susceptible patient
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presents with history of aspiration. DM, alcoholism,
and low immunity are conditions that impair host
defense mechanism, thus affecting extent and
eradication of this infection.

Pulmonary lesions suggestive of PAM may
cross fissures or pleura, may involve mediastinum,
contiguous bone or chest wall or may be assaociated
with a sinus tract. In this study, mass and cavitary
lesions were the most common radiographic findings.
Although, the presenting symptoms are ofientimes
non-specific but when taking radiocgraphic features in
consideration, PAM should be suspected. FOB with
TB8LB should be performed whenever ¢linical and
radiographic features fail to establish the diagnosis.

In conclusion, early diagnosis of PAM
requires an awareness of its natural history and a high
level of suspicion on the part of the attending
physician, thus lead them to perform FOB anc TBLB

for definitive diagnosis.
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