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Robot-assisted Thoracic Surgery — Initial Experience
at National Taiwan University Hospital

Shuenn-Wen Kuo, Pei-Ming Huang, Hsao-Hsun Hsu,
Jin-Shing Chen, Jang-Ming Lee

Purpose: We set up a prospective study to evaluate the efficacy of thoracic surgery
using the da Vinci system in a single institution.

Methods: We prospectively enrolled patients who underwent robot-assisted thoracic
surgery at Nation-al Taiwan University Hospital during the period February 2012 to July 2012.
The procedures performed and patient numbers were thymothymectomy [1], lobectomy [10],
esophagectomy [1] and excision of esophageal tumor [1].

Results: The median docking time of all procedures was 10.5 minutes (range, 4-21
minutes) and the median console time was 183 minutes (range, 72-327 minutes). No patient
was converted to traditional laparoscopy or thoracoscopy, but 1 patient was converted to
open surgery due to major bleeding. The postoperative morbidities included 1 prolonged air
leak, 1 atrial fibrillation, and 1 worsening of myasthenia gravis. There was no mortality. The
median drain tube duration was 3 days (range, 2-11 days), and the median hospital stay was
6 days (range, 4-19 days).

Conclusion: Robot-assisted thoracic surgery proved to be feasible and safe in our initial
series in a learning curve setting. A longer follow-up period and randomized controlled trials
are necessary to evaluate a potential benefit over open and conventional VATS approaches.
(Thorac Med 2014; 29: 63-69)

Key words: thoracic surgery, robot-assisted surgery
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Introduction

At the beginning of the 1990s, the intro-
duction of minimally invasive surgery led to
revolutionary changes in the field of thoracic
surgery. Minimally invasive surgery can be a
feasible and safe alterna-tive to open surgery
with additional benefits that include shorter

hospital stay, decreased acute postop-erative
pain, less release of inflammation mediators,
better functional results, and enhanced recovery
and tolerance of adjuvant therapy [1-3]. Never-
theless, because it is a technically demanding
operation whose difficulties are compounded
by the inherent disadvantages of video-assisted
thoracic surgery (VATS)—rigid instruments re-

Departments of Surgery, National Taiwan University Hospital and National Taiwan University College of Medicine
Address reprint requests to: Dr. Jang-Ming Lee, Division of Thoracic Surgery, Department of Surgery, National
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64 Shuenn-Wen Kuo, Pei-Ming Huang, et al.

stricting maneuverability, physiological tremor,
and only 2-dimensional vision—most anatomic
VATS are performed by a small number of
highly experienced thoracoscopic surgeons [4].
A robotic surgical system has been developed
to overcome some of these limitations. It has
several theoretical advantages, including a 3-di-
mensional field of view, high definition imag-
ing, more dexterous robotic arms with 7 degrees
of freedom, filtration of physiological tremor,
and greater comfort for the surgeon [5]. Several
studies have shown efficacy and equivalent
outcomes when com-pared with both VATS and
open surgery [6-7].

In January 2012, a da Vinci system was in-
troduced in our hospital, and we began setting
up a program to perform thoracic operations for
patients. We would like to share our initial ex-
periences in this report.

Patients and Methods

Patients

The study population consisted of 13 elec-
tive patients who underwent robot-assisted
thoracic sur-gery at National Taiwan Univer-
sity Hospital from February 2012 to July 2012.
There were 10 males and 3 females with ages
ranging from 30 to 78 years. We performed a
variety of thoracoscopic opera-tions using the
4-arm da Vinci Surgical Robotic System (In-
tuitive Surgical, Sunnyvale, CA, USA). All of
these operations have been routinely performed
with traditional laparoscopy or thoracoscopy
in our department, both before and after the
introduction of robotic surgery. Patients were
selected on the basis of being candidates for a
minimally invasive approach. All of them were
thoroughly informed about the novel approach
and had given their written consent. Informa-

Thorac Med 2014. Vol. 29 No. 2

tion regarding preoperative characteristics, op-
erative details, hospital course, and postopera-
tive follow-up were recorded at the time. Data
specific to robotic surgery were also recorded:
(1) Docking time: time needed for the setup
of the robotic system and positioning of
the trocars until the surgeon sat at the
console to start the robotic part of the
procedure
(2) Console time: the overall duration of
the operation by the surgeon using the
robotic system

Set-up of the Operating Room

Equipment and personnel were positioned
similarly to traditional thoracoscopic or laparo-
scopic surgery. All procedures were performed
under general anesthesia. One-lung ventilation
was achieved by use of a double-lumen endo-
tracheal tube. A master—slave surgical cart was
placed behind the patient’s head. The right and
left arms of the robot controlled the surgical
instruments, and the endoscope was attached
(high-resolution 30-degree endoscope) to the
center arm. Trocars were positioned in a tri-
angulation pattern at least 8 cm apart to allow
adequate range of motion of the external arms.
Minor modifications were otherwise necessary
depending on the procedures performed. Stan-
dard stapling devices were used.

Results

There were 10 males and 3 females in this
study population. Median age at surgery was
56 years (range, 30-78 years). The procedures
included 1 radical thymothymectomy for my-
asthenia gravis with thymoma, 1 excision of
esophageal leiomyoma, 1 esophagectomy with
esophageal reconstruction for esophageal can-
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cer, and 10 lobectomies for lung cancer. There
was no mortality in our series. Demo-graphic
data, diagnosis, complications, and duration
of drain tube use and hospital stay are shown
in detail in Table 1. Two (20%) of the 10 lung
cancer patients were pathologic N2, and under-
went neoad-juvant chemotherapy (No. 5) and
neoadjuvant concurrent chemoradiation therapy
(No. 13), respectively. The docking time gener-
ally decreased as familiarity with the system
increased over time. However, the console time
was relatively longer than in traditional thora-
coscopic surgery because we were still within
our learning curve. One intraoperative compli-

Table 1. Patients’ Baseline Characteristics and Postoperative Outcome

cation, pulmonary arterial laceration, occurred
while using the endoscopic stapler for the bron-
chus. The lacerations were controlled success-
fully by endo-clips at first. But the following
manipulation dislodged the clips and resulted
in significant bleeding. We converted the opera-
tion to thoracotomy for pulmonary arterial re-
pair (Table 2). There were 3 postoperative mor-
bidities that were related to underlying diseases
rather than the operation itself. Patient follow-
up continued regularly on an outpatient basis in
our department and no specific robotic surgery-
related complication has been detected so far.

Patient ) ) Drain tube Length of hospital L
No. Gender Age Diagnosis duration (d) stay (d) Morbidity
1 M 64 Lung cancer 2 4 No
2 M 78 Lung cancer 11 13 Prolonged air leak
3 M 56 Lung cancer 2 4 No
4 M 64 ;E;‘;:l;fria; 7 8 No
5 M 54 Lung cancer 2 5 No
6 M 4 Myallsthenia gravis 3 19 Worsening @yasthenia
with thymoma gravis
7 F 76 Lung cancer 4 12 Atrial fibrillation
8 M 68 Lung cancer 3 5 No
9 F 51 Lung cancer 3 5 No
10 F 53 Lung cancer 3 6 No
11 M 66 Lung cancer 5 8 No
12 M 41 Esophageal cancer 4 16 No
13 M 30 Lung cancer 4 5 No
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Table 2. Patients’ Perioperative Outcome

Patient : Docking Console  Blood loss : Intraoperative :
Operative Method . ) . } Transfusion L Conversion
No. time (min)  time (min) (ml) complication
1 RLL lobectomy 20 161 100 No No No
2 RUL lobectomy 21 203 200 No No No
3 LUL lobectomy 18 169 400 No No No
4 Tumor excision 10 72 <50 No No No
5 RML lobectomy 5 279 100 No No No
Radial
6 10 176 150 No No No
thymothymectomy
Pulmonary
C rted t
7 LLL lobectomy 1 190 3000 Yes arterial onvertecto
) thoracotomy
laceration
8 RUL lobectomy 19 171 <50 No No No
9 LUL lobectomy 4 162 100 No No No
LUL
10 UL proper 15 210 100 No No No
lobectomy

11 LUL lobectomy 6 327 400 No No No

. 223

8 (Thoracic .
(Thoracic
Esophagectomy part) i)
a
12 with gastric tube 10 ple 300 No No No
reconstruction (Abdominal .
(Abdominal
part)

part)

13 LUL lobectomy 17 327 150 No No No
Discussion and esophagectomy [6,8-10].

Robotic surgery has inaugurated a new era
in minimally invasive surgery with major po-
tential changes concerning the concept and per-
formance of surgery itself [5]. With regard to
thoracic surgery, there are several reports in the
literature demonstrating the safety and feasibil-
ity of robot-assisted lo-bectomy, thymectomy,

Thorac Med 2014. Vol. 29 No. 2

We started the robotic operation with the
same indications as for traditional thoracoscop-
ic or lap-aroscopic surgery, and used the 4-arm
da Vinci system. So far, we have performed
1 radical thymo-thymectomy for myasthenia
gravis with thymoma, 1 excision of esophageal
leiomyoma, 1 esoph-agectomy with esopha-
geal reconstruction for esophageal cancer, and
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10 lobectomies for lung cancer. There was no
mortality in our series. However, 1 of the lo-
bectomies had to be converted to thora-cotomy
because of pulmonary arterial laceration. This
complication was not directly related to the
robotic system. Therefore, we concluded that
robotic surgery is both feasible and safe for use
in the thoracic field, based on our initial experi-
ence.

While robotic operations are comparable to
traditional thoracoscopic procedures in terms of
duration of operation, overall hospital stay, use
of postoperative analgesics, and short-term clin-
ical outcome [11], the system presents its supe-
riority in the physical separation of the surgeon
from the patient, the elimination of tremors,
articulation for multiple angles of approach, op-
tional motion downscaling, and 3-dimensional
stereoscopic imaging [12]. The combination of
this processing and filtering provides surgeons
an unparallel level of operative precision using
an ergonomically com-fortable position with
minimum fatigue. The enhanced magnification
allows a clear distinction of the anatomic struc-
tures, minimizing the risk of damage. And, the
motion-scaling system that translates large hand
movements into precise surgical maneuvers
facilitates safe dissection of these delicate an-
atomic structures.

The major advantages we experienced were
a better degree of freedom of the hand-like
articula-tion, with the ability to dissect small
delicate structures in confined areas such as the
subcarinal space and to perform intracorporeal
suturing. During a VATS procedure, lymphad-
enectomy can be chal-lenging and some authors
recommend a combined VATS plus video-
assisted mediastinoscopic lym-phadenectomy
approach to left-sided tumors to make a pretra-
cheal and paratracheal dissection possible and

to facilitate complete dissection of the subcari-
nal space [13]. The good dexterity of the robot-
ic arms, together with the 3-dimensional vision,
facilitates an anatomically precise and radical
dissection of the mediastinal and hilar lymph
nodes [14], especially for the dense nodes fol-
lowing chemotherapy or radiation therapy. In
our series, there was no major bleeding during
lymphadenectomy, and no chylothorax or recur-
rent nerve injury emerged during the postopera-
tive period.

The main problem related to using the cur-
rent robotic system, as extensively reported in
the liter-ature, is the loss of tactile feedback (or
haptics). This drawback may result in the break-
ing of a suture during knot tying or iatrogenic
organ injury. Although needle capture and tissue
suturing is quite easy with the robotic system
compared with traditional thoracoscopic tech-
niques, a high degree of experi-ence is required
to avoid tissue damage owing to the exercise of
extensive force.

Another disadvantage of the present robotic
system is the high costs compared with conven-
tional procedures [15]. This includes the initial
capital investment for the main robotic unit,
intraoperative robotic supplies plus the cost of
all other instruments used, such as staplers and
endo-bags, and the maintenance contract. In
view of the total utilization and capital costs,
there needs to be a high rate of utilization of the
system to make this investment cost-effective;
however, this unfortunately has not been true
for most purchasing institutions. We believe
and hope that costs may fall as the tech-nology
matures, competing manufacturers enter the
field, and more machines become available.

In conclusion, robot-assisted thoracic sur-
gery is safe and feasible, with short-term out-
comes comparable to published results using
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video-assisted or open approaches. Although
many lessons are still being learned, our ini-
tial experience with robotic surgery is highly
encouraging and we believe that the robotic
system will serve as a platform for further im-
provements in minimally invasive surgical tech-
nologies.
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Laryngeal Small Cell Carcinoma —
A Case Presentation and Review of the Literature

Chao-Neng Yang*, Shinn-Liang Lai*, Fang-Chi Lin*,**, Shi-Chuan Chang*,***

Extrapulmonary small cell carcinoma is a rare disease entity that can be found anywhere
in the body, especially in the gastrointestinal tract, genitourinary tract, and head and neck
areas. Laryngeal small cell carcinoma has a poor prognosis with 2- and 5-year survival rates
of only 16% and 5%, respectively. It often presents with local invasiveness to cervical lymph
nodes and early distant metastasis. Surgery alone is not enough for tumor eradication, and
platinum-based chemotherapy with or without radiotherapy should be considered first. The
patient’s quality of life should be emphasized because of the poor prognosis. Herein, we
report a case of laryngeal small cell carcinoma diagnosed after emergent tracheostomy with
the initial presentation of progressive dyspnea followed by desaturation and stridor for 6

months. (Thorac Med 2014; 29: 70-76)

Key words: extrapulmonary small cell carcinoma, laryngeal small cell carcinoma

Introduction

Extrapulmonary small cell carcinoma (EP-
SCC) is a very rare disease and comprises 2-5%
of all small cell carcinoma (SCC). In a review
of a cancer database in England for the years
1970-2004, 1618 cases of EPSCC were found.
The most common sites of EPSCC were the
gastrointestinal (GI) tract (33%), genitourinary
(GU) tract (20%), head and neck (11%) and
breast (10%) [1]. The larynx is also a common
extrapulmonary site of SCC. The epidemiology
and risk factors for laryngeal SCC (LSCC) are
similar to those of other laryngeal tumors, such

as squamous cell carcinoma. Most patients are
diagnosed between 60 and 80 years of age, with
a slight male predominance; rarely are cases
seen before the age of 40 [2]. The prognosis of
LSCC is poor, and multi-disciplinary treatment
modalities including platinum-based chemo-
therapy with or without radiotherapy are often
required; surgery may be indicated in selected
cases. Herein, we report a case of LSCC diag-
nosed after emergent tracheostomy, with the
initial presentation of progressive dyspnea fol-
lowed by desaturation and stridor for 6 months.

*Department of Chest Medicine, Taipei Veterans General Hospital, Taipei, Taiwan; **School of Medicine, National
Yang-Ming University, Taipei, Taiwan; ***Institute of Emergency and Critical Care Medicine, National Yang-Ming

University, Taipei, Taiwan
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No. 201, Section 2, Shih-Pai Road, Taipei 112, Taiwan
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Case Presentation

A 79-year-old man, a current smoker with a
smoking index of 2 packs per day for 60 years,
presented to the emergency department (ER)
with a 6-month history of progressive dys-
pnea, which had worsened in the most recent
2 months, followed by hoarseness and mild
dysphagia. Stridor and desaturation were noted
when the patient arrived at the ER. Physical ex-
amination at the ER showed no palpable mass
on the neck. The results of laboratory tests in-
cluding blood biochemistry and complete blood
count were unremarkable. The chest plain film
showed increased infiltrates in the bilateral
lower lungs only (Figure 1A). Computed to-
mography (CT) of the thorax disclosed no defi-
nite mediastinal or lung parenchymal lesions or
evidence of pulmonary embolism, except for a
soft tissue lesion in the upper trachea causing
airway compromise (Figure 1B). Emergency
tracheostomy was performed to establish a pat-
ent upper airway. CT scans of the neck revealed
asymmetric enlargement of the right vocal cord
and infra-hyoid musculature without definite
lymphadenopathy, highly suggestive of larynge-
al cancer. (Figure 2; white arrow) Subcutaneous
emphysema was noted after the emergency tra-
cheostomy (Figure 2; white arrow head), but it
later subsided spontaneously. On laryngoscopic
examination, a tumor growth was noted involv-
ing bilateral sub-glottic and right glottic areas
(Figure 3A & 3B). The histopathologic exami-
nation of the tumor biopsy showed tumor cells
infiltrating the mucosa and submucosal tissues
with focal necrosis and a crushing effect (Figure
4A & 4B). The cells were positive for cytokera-
tin (AE1/AE3), synaptophysin, chromogranin
and CD56, but negative for LCA (Figure 5); the
picture was compatible with SCC. The whole

Fig. 1A. Chest plain film reveals increased infiltrates in bilateral

lower lungs.

Fig. 1B. CT scans of the thorax reveal a soft tissue lesion in the

upper trachea. (arrow)

body bone scans and brain MRI revealed no
distant metastasis. By definition, the clinical
staging was cT3NOMO, stage III. Local radio-
therapy with a suboptimal dose of 17.5 Gy in
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Fig. 2. Neck CT scans demonstrate asymmetric enlargement of the

right vocal cord and infra-hyoid musculature (white arrow), and
subcutaneous emphysema. (white arrow head)

7 fractions was started 3 weeks after diagnosis,
due to intolerance of radiotherapy, followed by
2 cycles of systemic chemotherapy with eto-
poside and cisplatin (45 mg/m’, respectively).
However, the patient had recurrent pneumonia
beginning 2 weeks after the second course of
chemotherapy and expired 4 months after the
diagnosis of LSCC, due to septic shock.

Discussion

EPSCC is a rare disease and could arise
anywhere in the body. The 3 most common sites
of EPSCC are the GI tract, GU tract and head
and neck regions. The initial manifestations
depend on the site of involvement, but may in-
clude para-neoplastic syndromes. EPSCC usu-
ally presents with widespread and early metas-
tases. Although some patients with locoregional
disease may be treated successfully with ag-
gressive therapy, most patients relapse and the
overall prognosis is poor, with a 5-year survival
rate of around 15% [3]. The median survival for

Thorac Med 2014. Vol. 29 No. 2

4

(B)

Fig. 3A & 3B. Laryngoscopic findings include a tumor growth
involving the right glottic (A) and bilateral sub-glottic areas. (B)

limited and extensive disease ranged from 1.4
to 3.5 years and 8 to 12 months, respectively
[4-5]. EPSCC of the breast had a better prog-
nosis than EPSCC in other sites [1]. The larynx
is the most common site of EPSCC in head and
neck areas. Endocrine neoplasms of the larynx
are composed of an epithelial (carcinoma) type
and a neural (paraganglioma) type. LSCC is an



Laryngeal Small Cell Carcinoma 73

Fig. 4A. Photomicrograph showing laryngeal mucosal tissue with Fig. 4B. Histopathological examination shows the presence of a
infiltrative tumor cells in sub-epithelial stromal tissue. (H&E; x 200) crush artifact. (H&E; x 200)

Fig. 5. Immunochemical stains of cytokeratin AE1/AE3 (A), synaptophysin (B), chromogranin-A (C) and CD56 (D) show positive staining.
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epithelial type and has a poorer prognosis than
typical carcinoid or atypical carcinoid tumors.
LSCC can co-exist with other tumor types such
as adenocarcinoma or squamous cell carcinoma
[6]. Cervical lymph node metastases are often
the initial mode of tumor spread, followed by
distant metastases which result in a poor prog-
nosis [7].

Unlike typical or atypical carcinoid tumors,
surgical intervention is not initially considered
in cases of LSCC. Before treatment, patients
should be evaluated to exclude a primary lung
SCC or evidence of distant metastases. LSCC
is staged according to the TNM staging system,
as is squamous cell carcinoma of the larynx
[8]. The estimated 2- and 5-year survival rates
of LSCC are 16% and 5%, respectively. In a
review, about 70% of patients with LSCC died
of disease with widespread metastases, with a
mean survival time of 9.8 months (range, 1-26
months) [9]. Primary chemo-radiotherapy is
the treatment of choice, with surgery taking a
secondary role given the extremely high rate
of distant metastasis [10]. The chemotherapy
is the same as that used for extensive SCC of
the lung, and platinum-based chemotherapy
should be considered. Systemic chemotherapy
combined with radiotherapy has been suggested
as a primary treatment modality for LSCC be-
cause of the improved survival of the patients
[11]. However, the goal of treatment for LSCC
should be quality of life for the patients because
of the poor prognosis.

Conclusion
LSCC is the most lethal neuroendocrine
neoplasm of the larynx, with 2- and 5-year sur-

vival rates of only 16% and 5%, respectively.
Cervical lymph node metastasis and early dis-

Thorac Med 2014. Vol. 29 No. 2

tant metastasis are common, which often make
surgical resection less likely. Platinum-based
chemotherapy with or without radiotherapy is
suggested as a current treatment modality. Sur-
gical intervention is usually reserved because
of the aggressive clinical course. Even so, the
prognosis is very poor.
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Sarcoidosis Presenting with Concurrent Pericardial
and Pleural Effusion — A Case Report

Jung-Te Chiu*, Jeng-Yuan Hsu*,**, Kun-Chieh Chen*

Sarcoidosis is a granulomatous disorder with multisystem involvement, including the
lungs (90%), skin, eyes, lymph nodes, spleen, liver, heart, central nervous system, and
kidneys, and with a predilection for adults younger than 40 years. Sarcoidosis affects females
more than males. Diagnosis of sarcoidosis is made by clinico-radiologic and histopathologic
findings of non-caseating granuloma, as well as exclusion of other granulomatous diseases,
such as tuberculosis, fungus, and malignancy. However, the incidence of sarcoidosis with
concurrent pericardial and pleural effusion is extremely low. Herein, we present the case of
a 57-year-old female patient with concomitant pericardial and pleural effusion with a good
response to prednisolone for 4 months. (Thorac Med 2014; 29: 77-84)

Key words: sarcoidosis, pleural effusion, pericardial effusion

Introduction

Sarcoidosis is a granulomatous disorder
characterized by multisystem involvement,
including the lungs (90%), skin, eyes, lymph
nodes, spleen, liver, heart, central nervous
system, and kidneys [1]. The disease shows a
predilection for adults less than 40 years of age,
peaking in those aged 20-29 years [2]; 30-60%
of sarcoidosis patients are asymptomatic, with
85-95% having abnormal findings on chest ra-
diography [1]. Bilateral hilar lymphadenopathy
is the most common chest radiographic feature
of sarcoidosis [3]. The chest radiographic Scad-
ding staging system [4] was developed to define

the 4 stages of sarcoidosis, as follows: stage 0
(normal); stage | (bilateral hilar lymphadenopa-
thy without pulmonary infiltrates); stage II (bi-
lateral hilar lymphadenopathy plus pulmonary
infiltrates); stage III (parenchymal infiltrates
without bilateral hilar lymphadenopathy); stage
IV (extensive lung fibrosis). High-resolution
computed tomography (HRCT) chest scans are
better than chest radiography at illustrating lung
parenchymal details and mediastinal and hilar
structures, and distinguishing lung inflamma-
tion from fibrosis [5]. Characteristic features of
sarcoidosis on CT include mediastinal and/or
bilateral hilar lymphadenopathy, micronodules
along bronchovascular bundles, a predilection
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for middle and upper lung zones, an axial dis-
tribution, pleural or subpleural nodules, septal
and nonseptal lines, confluent nodular opacities
with consolidation and ground-glass opacities
[6]. The diagnosis of sarcoidosis is based on the
clinico-radiologic features, supported by histo-
pathologic evidence demonstrating non-caseat-
ing granuloma and exclusion of other granulo-
matous diseases [7].

Postmortem studies indicated myocardial
involvement in about 25% of sarcoidosis pa-
tients with clinical manifestations of arrhyth-
mias, conduction disturbances, or cardiomyopa-
thy [8]; 21% (17 of 81) of sarcoidosis patients
had a mild to moderate amount of pericardial
effusion on echocardiography [9]. Pleural in-
volvement in sarcoidosisis is a rare manifesta-
tion [10].

Sarcoidosis presenting with pleural and
pericardial effusion is extremely rare. We pres-
ent herein the case of a female patient with
sarcoidosis with concomitant pericardial and
pleural effusion.

Case Report

A 57-year-old non-smoking female pre-
sented with chronic productive cough for 1
year. She had chest tightness and dyspnea on
exertion, along with body weight loss of 10 kg
in 1 year. She visited our chest medicine OPD,
where the physical examination was unremark-
able. Nevertheless, the chest radiograph (Figure
1) revealed bilateral hilar lymph nodes enlarge-
ment with bilateral pleural effusion. Pulmonary
function tests revealed FEV, of 0.89 liter (36%
of predicted), FVC of 1.8 liter (60% of pre-
dicted), FEV /FVC at 50%, a negative broncho-
dilator test, TLC 110% of predicted, and DLCO
81% of predicted. EKG revealed a first-degree
atrioventricular block without significant ST-T
change. Echocardiography showed normal left
ventricular wall motion and ejection fraction
without significant valvular dysfunction. How-
ever, a small amount of pericardial effusion was
noted. Contrast-enhanced chest CT (Figures 2a,
2b, 2¢, 2d) revealed multiple mediastinal and

(2)

Fig. 1. Baseline and post-treatment CXR. (la) Chest radiography showed bilateral hilar lymph node enlargement, mediastinal

(b)

lymphadenopathy, and bilateral pleural effusion. (1b) Follow-up chest radiography showed diminished bilateral pleural effusion

Thorac Med 2014. Vol. 29 No. 2
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(d)
Fig. 2. Contrast-enhanced chest CT of the present case. (2a) Chest CT showed mediastinal lymphadenopathy. (2b) Chest CT showed bilateral
hilar lymphadenopathy and bilateral pleural effusion with pleural plaque. (2¢) Chest CT showed pericardial effusion and bilateral pleural

effusion. (2d) Chest CT (lung window) showed bilateral peribronchovascular thickening

bilateral hilar lymphadenopathies with peri-
bronchovascular thickening. CT also revealed
irregular thickening of the pericardium with a
small amount of pericardial effusion and mul-
tiple pleural nodularity with a bilateral small
amount of pleural effusion. Neither pericardio-
centesis nor thoracocentesis could be performed
due to the small amount of fluid. Thus, we
performed bronchoscopy (Figures 3a, 3b, 3c¢),
which revealed multiple endobronchial “cobble-

stone-like” nodules along the bronchial trees.
Endobronchial nodule biopsy (Figures 4a, 4b)
revealed non-caseating granulomatous inflam-
mation. Acid-fast stain, mycobacterial culture,
fungus culture and bacterial culture all yielded
negative findings. She was diagnosed as hav-
ing sarcoidosis based on the chest radiograph,
chest CT and histopathologic report findings,
and by excluding malignancy, fungus and tu-
berculosis. Her symptoms of chronic cough and
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dyspnea were relieved with oral predinisolone
10 mg BID for 4 months. The follow-up chest
radiograph (Figure 1b) and contrast-enhanced
chest CT (Figures 5a, 5b, 5c) both revealed im-
provement of the mediastinal and bilateral hilar
lymphadenopathy and decreased pericardial and
pleural effusion.

Thorac Med 2014. Vol. 29 No. 2

(b)

Fig. 3. Bronchoscope picture. (3a) Bronchoscope showed multiple
cobblestone-like nodules at the carina, along the bilateral main
bronchus. (3b) Bronchoscope showed multiple cobblestone-like
nodules at the right main bronchus. (3¢) Bronchoscope showed multiple
cobblestone-like nodules at the left main bronchus

Discussion

Pleural involvement is a rare manifesta-
tion of sarcoidosis. In a study of 181 patients
with biopsy-proven sarcoidosis, only 2.8% (5
of 181) revealed pleural effusion on ultrasound
[11]. Sarcoidosis was established as the cause
of pleural effusion in only 1.1% (2 of 181) of
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(b)

Fig. 4. Histopathology report. (4a) Bronchoscopic biopsy showed

multiple non-caseating granulomas (H&E stain 100X). (4b)
Bronchoscopic biopsy showed non-caseating granuloma composed
of epithelioid cells (H&E stain 400X).

these patients (1 patient had bilateral pleural
effusion with pleura biopsy-confirmed sarcoid-
osis, and 1 was clinically diagnosed as having
pleural sarcoidosis based on clinico-radiologic
findings). Two of the other 3 patients with pleu-
ral effusion were clinically diagnosed as having
congestive heart failure-related pleural effusion
and the third had parapneumonic pleural effu-
sion.

Most instances of pleural effusion in the
course of sarcoidosis involve a small to moder-

ate amount, and are more commonly seen on
the right side (45%) than the left (33%), for an
unknown reason. Bilateral pleural effusion was
reported in 22% of cases [11]. Moreover, sar-
coidosis-related pleural effusion was seen in 1
of 9 patients (11.1%) who had an exacerbation
of pulmonary sarcoidosis, compared to 1 of 172
patients (0.5%) who did not have an exacerba-
tion (p < 0.4), which suggested that sarcoidosis
with pleural effusion may have a substantial
tendency to exacerbation. Pleural effusion in
the course of sarcoidosis is most commonly an
exudate and lymphocyte-predominant [11]. A
definite diagnosis of pleural sarcoidosis should
be based on a histopathological examination,
after ruling out all other causes of pleural effu-
sion, such as tuberculosis, malignancy or con-
gestive heart failure [12].

In the majority of cases, the effusion re-
solves spontaneously within 1 to 3 months [10].
Systemic corticosteroids may be used only in
symptomatic patients and patients with recur-
rent pleural effusion, which may lead to chronic
pleural irritation and thickening, resulting in
fibrothorax.

Cardiac manifestations include bundle
branch block, arrhythmia, congestive heart
failure, pericarditis, and cardiomyopathy. As-
ymptomatic minimal pericardial effusion has
been shown to occur in 20% of cases [9]. En-
domyocardial biopsy showing non-caseating
granulomas confirms the diagnosis of cardiac
sarcoidosis, but the diagnostic yield from the
procedure is low. Thus, sarcoid-like patients
with cardiac dysfunction, ECG abnormalities,
or thallium-201 imaging defects should be pre-
sumed to have cardiac sarcoidosis [9]. Shiff
and associates reported the first proved case
of clinically significant pericardial lesion due
to sarcoid granulomas in the pericardium [13].
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Fig. 5. Follow-up chest CT. (5a) Chest CT showed shrunken medias-
tinal lymphadenopathy. (5b) Chest CT showed diminished bilateral
pleural effusion and shrunken bilateral hilar lymphadenopathy. (5¢)

Chest CT showed diminished pericardial effusion

Thorac Med 2014. Vol. 29 No. 2

Patients with concurrent pleural and pericardial
effusions need to be investigated for rheuma-
tological diseases, occult malignancies, and
chronic infections such as HIV, tuberculosis,
hepatitis, and syphilis [14].

The bronchoscope biopsy of our patient
revealed non-caseating granuloma with nega-
tive findings for malignancy, fungus, and tu-
berculosis. We could not perform pericardial
and pleural biopsy to confirm the definitive
diagnosis of pericardial and pleural sarcoidosis.
However, echocardiography revealed normal
left ventricular wall motion and systolic ejec-
tion fraction; other common causes of bilateral
pleural effusion such as hyper/hypothyroidism,
collagen vascular disease, and cirrhosis were
excluded. The patient’s clinical status improved
and follow-up chest CT revealed decreased
pericardial and pleural effusion with oral pred-
nisolone 20 mg treatment only, which is indica-
tive of sarcoidosis with pleural and pericardial
involvement that responded to steroid.

In conclusion, sarcoidosis presenting with
pleural and pericardial effusion is extremely
rare. Pleural effusion in the course of sarcoid-
osis is most commonly seen on the right side,
and bilateral pleural effusion is reported in 22%
of patients. The pleural effusion in the course
of sarcoidosis is most commonly an exudate
and lymphocyte-predominant. Systemic corti-
costeroids alone may be used in symptomatic
patients and patients with recurrent pleural and
pericardial effusion.
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Human Pulmonary Dirofilariasis Coexisting with
Lung Cancer

Yi-Han Hsiao, Jia-Yih Feng, Yu-Chung Wu*, Yi-Chen Yeh**,
Yu-Chin Lee, Chao-Hua Chiu

Dirofilariasis is a common parasite infection in stray dogs caused by Dirofilaria immitis
(dog heartworm). Under very rare circumstances, it can cause human pulmonary lesion
via a vector/intermediate host, the mosquito. It typically presents as a well-circumscribed,
peripheral, solitary pulmonary nodule on radiograph, and is easily confused with lung
malignancy. Diagnosis rests on histopathologic identification of the excised worm. We
reported a 48-year-old female with a rare coexistence of pulmonary dirofilariasis and lung
cancer. Clinical suspicion of a mixed etiology should be maintained in a lung cancer patient
with a separate lung nodule. An undetermined pulmonary nodule should not preclude the
possibility of surgical intervention for lung cancer patients with resectable disease. (Thorac

Med 2014; 29: 85-91)

Key words: pulmonary dirofilariasis, lung cancer, solitary pulmonary nodule

Introduction

Dirofilaria immitis (dog heartworm) is a
parasitic roundworm that is spread through the
bites of mosquitoes. The adult worms reside in
the pulmonary artery and right ventricle, and
shed microfilariae into the blood stream, caus-
ing signs of right ventricular outflow obstruc-
tion and congestive heart failure in dogs. The
prevalence of adult worms in the stray dog
population was 57% in northern Taiwan [1].

Dirofilaria immitis can infect humans under
very rare circumstances. In these cases, the hu-
man becomes a ‘dead end’ host. Dirofilariasis

may cause pulmonary and cutaneous infection
in humans. Cutaneous infection occurs when
the larvae die after inoculation into the subcuta-
neous tissue and cause an urticarial eruption. If
a larva reaches the heart, it dies in the right ven-
tricle, embolizes into the pulmonary artery, and
becomes organized into a necrotic and fibrotic
nodule in the lung periphery [2]. This “coin-like”
nodule, as it appears on radiograph, is usually
confused with lung malignancy until removed
surgically.

Most cases were reported in the southeastern
or Gulf states of the United States in patients in
their 5™ or 6™ decade of life, with a male to fe-
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male ratio of 2:1 [3-4], but sporadic cases have
been reported all over the world. The first docu-
mented infection resulting in pulmonary infarc-
tion was described by Dashiell in 1961 [5]. Five
cases have been reported in Taiwan to date,
the first case by Yang et a/ in 1993 [6]. Herein
we report a case of lung adenocarcinoma with
a nearby pulmonary nodule that was initially
diagnosed as intrapulmonary metastasis (T4
disease), but the final pathology review proved
it to be human pulmonary dirofilariasis.

Case Report

A 48-year-old female came to our outpatient
clinic due to intermittent cough with scanty spu-
tum for 3 months. She denied other symptoms
such as fever, shortness of breath, body weight
loss, chest pain, chest tightness, or hemoptysis.
The patient had a past history of hypertension
and type 2 diabetes mellitus which had been
well-controlled medically for years. The latest
HbA1C was 6.0%, and a recent home blood
pressure reading was around 110/80 mmHg.
The physical examination showed no abnor-
mal finding. She was a housewife, and denied
cigarette smoking, alcohol consumption, or
allergy to food or drugs. There was no travel
history in the past 6 months, no contributory
family history, and no pet breeding history.
The leukocyte count was 6100/cumm with a
normal differential, the hemoglobin level was
13.4 g/dl, and the platelet count was 279000/
cumm. Liver function and renal function were
both within normal limits with values of alanine
transaminase and aspartate transaminase of 15
and 19 mg/dl, respectively, and a creatinine
level of 0.65 mg/dl. Chest radiography and
computed tomography (CT) revealed a 2.1 cm
lobulated pulmonary nodule in the right lower

Thorac Med 2014. Vol. 29 No. 2

lobe (RLL) and a small triangular opacity in the
right middle lobe (RML) of the lung (Figure
1). CT-guided biopsy of the RLL nodule was
performed and the pathology revealed well-dif-
ferentiated adenocarcinoma of the lung. Whole
body positron emission tomography/computed
tomography (PET/CT) showed no abnormal
fluorodeoxyglucose (FDG) uptake at both pul-
monary nodules, and no distant metastasis. The
preoperative pulmonary function test showed
restrictive ventilatory impairment with FEV,
of 0.83L (43% predicted), FVC of 1.13L (47%
predicted), TLC of 2.71L (67% predicted) and
impaired DL, (41% predicted). Because of
the poor pulmonary reserve, the patient under-
went video-assisted thoracic surgery (VATS)
with RLL and RML wedge resection instead of
lobectomy. The pathology examination of the
RML nodule unexpectedly revealed a partial
portion of larvae of nematode with a general
body cavity, cuticle and sub-cuticle muscular
layer in a blood vessel highlighted by elastic-
Van Gieson stain, compatible with the diagnosis
of pulmonary dirofilariasis (Figure 2).

Discussion

The differential diagnosis of multiple pul-
monary nodules on chest radiography includes
neoplastic, infectious, inflammatory, vascular,
and congenital lesions, which usually can be
determined by clinical history. However, further
imaging tests and/or biopsy is sometimes re-
quired for diagnosis.

Chest CT is most often used to evaluate
pulmonary nodules through their size, shape,
margin, calcification, and growth rate. For ex-
ample, large pulmonary nodules with a lobu-
lated margin, thick-walled cavitation, stippled
calcification or rapid growth rate are considered
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D)

Fig. 1. (A, B) Chest X-ray showed 2 nodular lesions, one each in the right middle lung and right lower lung field,

respectively. (C, D) Computed tomography showed a lobulated soft tissue nodule (2.1 cm) in the right lower lobe (C)

and a small triangular opacity in the right middle lobe (D).

to have a malignant etiology. In patients with a
known malignant primary tumor, multiple pul-
monary nodules exceeding 5 mm in diameter
are more likely to be malignant than benign [7].
In our case, the lobulated soft tissue nodule in
the RLL suggested malignancy, but the nature
of the small opacity in the RML was difficult to
determine preoperatively.

Integrated PET/CT provides both anatomic
and metabolic information and has high sensi-
tivity in distinguishing malignant from benign
pulmonary lesions. However, several factors
affect the maximum standardized uptake val-
ues, causing low metabolic activity and a false-
negative result on PET/CT. These factors in-
clude the histological type of the tumors (e.g.,
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Fig. 2. (A) Operative finding of a tiny nodule (arrow) in the right middle lung. (B, C, D) Microscopic findings: Sections of the right

middle lobe show a picture of infarction (B). Partial portions of larvae of nematode with a general body cavity, cuticle and sub-

cuticle muscular layer (C) are noted in blood vessel lumen highlighted by elastic-Van Gieson stain (D). This was compatible with the

diagnosis of pulmonary dirofilariasis based on the morphology.

bronchioloalveolar carcinomas and well-differ-
entiated adenocarcinomas), small lesions, body
weight, and uncontrolled hyperglycemia [8].
This explains why our patient, with a well-dif-
ferentiated adenocarcinoma with a small size,
had no obvious abnormal FDG uptake on PET/
CT.

For a definitive diagnosis, surgical resection
of pulmonary nodules remains the “gold stan-
dard”. In operable patients with a single or small
number of peripheral metastases, each of which
is no greater than 3 c¢cm in size, a wedge resection
by VATS is the procedure of choice followed
by a lobectomy [9]. In our case, the patient un-

Thorac Med 2014. Vol. 29 No. 2

derwent wedge resection because of the poor
pulmonary reserve, small size of the primary
tumor, and possibly different etiology of the 2
nodules by image.

The life cycle of Dirofilaria immitis includes
5 larval stages, from the 1st-stage larvae (mi-
crofilariae), which are ingested by the mosqui-
to, to the final 2 developmental stages, which
are inoculated in the host, usually the dog’s,
subcutaneous tissue during the mosquito bite
[10]. If the larvae migrate into the venous capil-
lary channels, they are transmitted to the right
ventricle and become adult worms, shedding
microfilariae that can be detected in the periph-
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eral blood smear of dogs. Humans are rarely
infected by larvae-carrying mosquitoes during a
blood meal, but when they are, the larvae never
mature into fully gravid worms, so the human
beings serve as dead-end reservoirs of the dis-
ease. The worms eventually die in the right ven-
tricle, embolize into the pulmonary artery, and
become organized into a necrotic and fibrotic
nodule in the lung periphery, known as human
pulmonary dirofilariasis [2,11].

The radiographic appearance of human pul-
monary dirofilariasis is described typically as a
solitary, well-circumscribed, non-calcified, sub-
pleural “coin lesion” or nodule that is usually 1
to 3 cm in diameter and can be confused with a
lung tumor. The spherical infarction caused by
Dirofilaria immitis is reflected in the CT find-
ing of central high attenuation and peripheral
ground glass attenuation within the lesion [12].
Magnetic resonance imaging (MRI) revealed a
low signal intensity of the nodule on both T1-
weighted and T2-weighted imaging [13]. PET
does not show the accumulation of FDG in the
nodule [14]. Multiple nodules have also been
reported in 10.2% of reviewed cases [4]. The
differential diagnosis of these nodular lesions
includes metastatic or benign tumors, caseous
granulomatosis, histiocytosis, Wegener’s granu-
lomatosis, rheumatoid nodules and thromboem-
bolism [2,15]. In a retrospective review of bi-
opsied pulmonary lesions in 2908 cases, only 2
(0.06%) were caused by Dirofilaria immitis [16].
In our case, the small triangular opacity located
peripherally reminded us of the possibility of
pulmonary infarction.

The majority of patients are asymptomatic.
In symptomatic cases, the most common symp-
tom was cough (25%). Other symptoms, in-
cluding fever, hemoptysis, and chest pain, were
infrequent. A dog breeding history has been

reported as having little relevance (only 25%)
to infection [17].

Peripheral eosinophilia is commonly seen
in many parasite infections. One study suggest-
ed an allergic inflammatory reaction, mediated
by eosinophils and lymphocytes, was involved
in the formation of the dirofilarial necrotiz-
ing granuloma, rather than infarction caused
simply by embolism [18]. However, peripheral
eosinophilia was noted in only 10% of patients
with human pulmonary dirofilariasis [19].
Serological detection of human antibodies to
dirofilariasis may be cross-reactive with other
helminthes, and the value is also compromised
by the length of time between the initial infec-
tion and the tests [17,20].

The definitive diagnosis requires histo-
pathological examination. In the microscopic
examination, the typical pulmonary nodule is
well-circumscribed, grayish-yellow, and 1 to
3 c¢m in diameter. The larvae are usually found
during cross-section of the nodules. Central ne-
crosis surrounded by a granulomatous zone is
found microscopically, and demarcated periph-
erally by fibrous tissue. The lung parenchyma
contains scattered collections of lymphocytes,
macrophages, and eosinophils. Pulmonary ves-
sels reveal varying degrees of endarteritis [2,21].

The diagnostic method of choice is VATS
because of its ability to identify the nodule re-
liably and with minimal invasiveness [17]. A
thoracotomy with wedge resection is normally
performed immediately after a solitary pul-
monary nodule has been identified to rule out
carcinoma. No treatment other than surgery is
available for dirofilariasis, since it is not subject
to microfilaraemia.
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Conclusion

This is the first case report in Taiwan de-
scribing a rare instance of coexisting pulmonary
dirofilariasis and lung cancer. Clinical suspicion
of a mixed etiology should be maintained in a
lung cancer patient with a separate lung nodule.
An undetermined pulmonary nodule should not
preclude the possibility of surgical intervention
for lung cancer patients with resectable disease.
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Interstitial Pneumonitis Suspected as a Consequence
of Interferon Therapy for Hepatitis C: Case Report

Ching-Shan Luo, Guang-Ming Shiao

Since the year 2004, the combination of pegylated interferon (IFN) with ribavirin has
been the treatment of choice for chronic hepatitis C virus (HCV) infection. Though potentially
effective, pegylated IFN and ribavirin are known to have various side effects in HCV patients.
Interstitial pneumonitis (IP) occurs only rarely as a side effect of this kind of therapy. However,
with the increasing use of the therapy, more and more IP cases will present in the future.
We report a 71-year-old man who developed IP during IFN alfa treatment. Fever and chills
were noted beginning in the last month (the 11th month) of IFN treatment. Productive cough
with whitish sputum, dyspnea on exertion and poor appetite were also noted. A diagnosis of
suspected IFN-induced IP was made based on the negative results of the pathogen survey,
chest radiography, high resolution computed tomography and bronchoalveolar lavage fluid
analysis. He was treated with oral prednisolone and the clinical symptoms and pulmonary
infiltrates resolved markedly. Physicians should be aware of this rare but possibly severe
pulmonary complication of IFN treatment in order to prevent further pulmonary damage and
mortality. HCV infection follow-up is also needed in cases of HCV infection reactivation or
progression if immunosuppressive agents are used for IP treatment. (Thorac Med 2014; 29:

92-99)

Key words: hepatitis C virus, interferon, ribavirin, interstitial pneumonitis

Introduction

Since the year 2004, the combination of pe-
gylated interferon (IFN) with ribavirin has been
the treatment of choice for chronic hepatitis C
virus (HCV) infection because of its recom-
mendation by the American Association for the
Study of Liver Disease [1]. Attaching polyeth-
ylene glycol to a protein (pegylation) reduces its
rate of absorption after subcutaneous injection,
reduces renal clearance, and decreases the im-

munogenicity of the protein. All of these effects
can prolong the half-life of pegylated IFN and
provide a more sustained anti-virus effect than
conventional IFN [2]. Though potentially ef-
fective, pegylated IFN and ribavirin are known
to have various side effects in HCV patients; of
these, interstitial pneumonitis (IP) occurs only
rarely [3-8]. However, as the use of the therapy
increases, more and more [P cases will present
in the future. We report a 71-year-old man who
developed IP during IFN alfa treatment. The
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disease was treated successfully with oral pred-
nisolone.

Case Report

A 71-year-old man received pegylated in-
terferon alfa-2a 180 mg subcutaneous injection
once weekly plus ribavirin 600 mg orally twice
daily for treatment of hepatitis C virus infec-
tion for 1 year. Fever up to 38 degrees Celsius
and chills accompanied with shortness of breath
were noted beginning in the last month of treat-
ment. Productive cough with whitish sputum,
dyspnea on exertion and poor appetite were
also noted. He denied having cold sweating, or-
thopnea, abdominal discomfort or rash. He was
a never-smoker, and there was no occupational
exposure (he was a retired pediatrist), no recent
travel history and no special animal contact in
the last 6 months. He also denied having au-
toimmune disease and a specific drug history.
Because of the symptoms and signs described
above, he was admitted to another hospital
about 1 month prior to coming to our institution
under the impression of atypical pneumonia. He
received empirical parenteral antibiotics such
as amoxicillin/clavulanic acid, levofloxacin and
piparacillin, but his symptoms persisted. He
was then transferred to our hospital (about 1
month after the completion of INF therapy) for
further evaluation.

Upon arrival, his vital signs were as fol-
lows: heart rate 96/min, respiratory rate 20/
min, blood pressure 122/72 mmHg, and body
temperature 37 degrees Celsius. Physical ex-
amination showed bilateral mild inspiration
crackles without wheezing. The HCV viral load
was undetectable, and his serum aspartate trans-
aminase (AST) and alanine transaminase (ALT)
were within normal limits. Other laboratory

data showed: white blood cells (WBC) 3700/pl,
hemoglobin (Hb) 8.3 g/dl, platelets 167000/ul,
segments 73.7%, lymphocytes 13.2%, mono-
cytes 9.2%, eosinophils 3.6%, basophils 0.3%
and C-reactive protein 9.76 mg/dl. Chest radi-
ography revealed increased interstitial opacities
in bilateral lung fields (Figure 1). High resolu-
tion computed tomography (HRCT) revealed
consolidation and a ground glass appearance at
the bilateral lower lungs and right middle lung
(Figure 2). The patient received cefepime and
teicoplanin initially as empirical treatment, but
the symptoms of intermittent low-grade fever
persisted. Serology tests for atypical and fungal
pathogens, including Mycoplasma pneumoniae,
Legionella pneumophila, Chlamydophylla pneu-
moniae, Cryptococcus and Aspergillus, were
all negative. Acid-fast bacilli were not found
in the sputum and sputum culture showed no
growth of bacteria. Cytomegalovirus (CMV)
RNA was undetectable by polymerase chain
reaction (PCR) assay, and the (enzyme-linked
immunosorbent assay) ELISA screen test for

Fig. 1. Chest radiography on the day of admission showed increased

interstitial opacities in bilateral lung fields.
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Fig. 2. High resolution computed tomography (HRCT) revealed

consolidation and a ground glass appearance at the bilateral lower
lungs and right middle lung.

human immunodeficiency virus (HIV) also re-
vealed a negative result. Immunological exami-
nations revealed negative anti-nuclear antibody,
positive anti-SSA antibody, positive Schirmer
test and advanced xerostomia by sialoscintig-
raphy. However, there was no symptom of dry
eyes or dry mouth. The diagnosis of primary
Sjogren’s syndrome was not made based on
the available data [10]. Bronchoalveolar lavage
(BAL) was performed, and BAL fluid analysis
demonstrated that the number of lymphocytes
and neutrophils was increased (Figure 3). Cul-
ture and staining of BAL fluid were negative
for bacteria, fungi, acid-fast bacilli and viruses.
The complaints of low-grade fever and short-
ness of breath persisted and follow-up chest

Thorac Med 2014. Vol. 29 No. 2

o™ g
e ‘tho \
™ ° o "’

'6

Fig. 3. Liu satin of bronchoalveolar lavage fluid showed increased

neutrophil and lymphocyte counts. (x400)

radiography showed disease progression after
12 days of empirical antibiotics (Figure 4). Un-
der the impression of suspected INF treatment-
related IP, prednisolone 20 mg orally once daily
was started. His fever subsided and shortness of
breath also gradually subsided. The pulmonary
infiltrates on chest radiography showed regres-
sive change 5 days after the steroid treatment
(Figure 5). The patient was discharged after 20
days of steroid treatment in a stable condition.
The steroid was tapered out gradually 2 months
after discharge, and follow-up chest radiogra-
phy showed marked improvement (Figure 6).

Discussion

The effects of IFN alfa include antiviral
activity, growth regulation, inhibition of an-
giogenesis, regulation of cell differentiation,
enhancement of the expression of major histo-
compatibility complex antigens, enhancement
of the activity of natural killer cells and cyto-
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Fig. 4. Chest radiography showed disease progression after 12 days

of empirical antibiotics treatment.

Fig. 5. Chest radiography also showed regressive change 5 days
after the steroid treatment.

toxic T lymphocytes, and increased expression
of class I and II human leukocyte antigens [11].
Despite its great anti-HCV activity, IFN alfa

Fig. 6. Chest radiography showed marked improvement when
steroid was tapered out after 3 months’ treatment.

has some well-known side effects, such as a
flu-like syndrome (fever, chills, tachycardia,
malaise, myalgia, and headache), leukopenia,
thrombocytopenia, depression, seizures, thyroid
dysfunction, alopecia and activation of buc-
cal lichen planus [12]. Pulmonary toxicities,
including sarcoidosis, bronchiolitis obliterans
organizing pneumonia, pleural effusion, IP and
exacerbation of bronchial asthma, are rare, but
may occur after long-term usage [6,13-14]. The
possible mechanisms for IFN pulmonary tox-
icity include inhibition of suppressor T cells,
enhancement of cytotoxic T cells, induction of
proinflammatory cytokines, and exaggerated re-
lease of fibrinogenic cytokines [6]. It is thought
that IFN induces a lung-specific immune-
mediated response resulting in IP, similar to
other autoimmune diseases [7]. IFN toxicity is
generally dose- and duration-dependent [14].
Therefore, pulmonary toxicity may occur more
frequently with longer-acting and higher blood
levels of pegylated IFN alfa therapy compared
with conventional IFN therapy. In addition,
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HCV itself may play a cooperative role in the
pathogenesis of IP [15]. Although side effects
of ribavirin such as dose-dependent hemolytic
anemia, rash, depression, cough and dyspnea
may develop, until now there has been no case
report of IP with ribavirin use alone [5,7].

The overall incidence of pulmonary toxici-
ties is < 1% [6], and the incidence rate of IP is
estimated to be 0.01-0.3% [5]. However, with
the increasing use of IFN, more and more IP
cases will present. Ji ef al. reported that the
mean [FN treatment time before the diagnosis
of IP was 11.8 weeks (range 2-48 weeks) [5].
Onset of IP at any stage of HCV treatment im-
plies the idiosyncratic nature of this side effect
[7]. The clinical presentation of IP is usually in-
sidious in onset. Differential diagnoses include
a transient viral respiratory disease, atypical
pneumonia, congestive heart failure and ribavi-
rin-induced cough and dyspnea. Symptoms of
dyspnea, dry cough, fever, fatigue, arthralgia
or myalgia, and anorexia may develop. He-
moptysis, wheezing and signs of consolidation
are rare. Physical examination mostly reveals
unilateral or bilateral lung field fine crackles.
Pulmonary function test may show a restrictive
pulmonary function impairment pattern. Chest
radiographs usually show bilateral patchy infil-
tration or opacities, and HRCT may show bi-
lateral patchy consolidation as well as ground-
glass attenuation [5-7]. BAL fluid analysis
with a pattern of lymphocytes, neutrophils, and
eosinophils, or a mixed cellular pattern can be
used as an adjunct to diagnosis [5]. A biopsy
was considered positive for I[P when histology
demonstrated principally lymphocyte and mac-
rophage interstitial infiltration, and interstitial
fibrosis with thickening of alveolar walls and
without evidence of granulomatous lesions in
the parenchyma [5]. In our case, the symptoms

Thorac Med 2014. Vol. 29 No. 2

and signs of dyspnea and fever were noted be-
ginning about 44 weeks after INF treatment.
Infectious disease of the lung was excluded
by sputum and BAL fluid cultures. The image
studies and BAL fluid cell analysis supported
the diagnosis of IP induced by IFN.

The key points in the management of IP as-
sociated with IFN therapy are to recognize the
disease, stop usage of the offending agent im-
mediately, and provide the best supportive care
[3,5-7]. In some patients, IP resolved without
treatment, while others required treatment with
steroids or other agents. The dosage and length
of steroid use are highly variable; it is usually
started at a relatively high dosage and gradually
tapered for weeks. A 39-year-old female IP pa-
tient was treated with methylprednisolone 160
mg/day for 3 days and 80 mg/day for 4 days,
followed by prednisolone 30 mg daily, with
the dosage gradually tapered over the next 12
weeks [16]. Another 56-year-old male patient
was treated with methylprednisolone 2 g/day
for 3 days and prednisolone 40 mg/day for 2
days [17]. Prednisolone 60 mg daily and azathi-
oprine 100 mg daily were given after a relapse
of IP that was initially treated with prednisolone
30 mg daily [18]. Plasmapheresis therapy may
be the 3rd-line alternative choice to remove hu-
moral factors and proinflammatory and fibrino-
genic cytokines from the circulation, which
may decrease host IFN response-associated
pulmonary activity and toxicity [3]. In our case,
prednisolone 20 mg daily was given immedi-
ately after IP was diagnosed by the negative
pathogen culture result, failure of the empiri-
cal antibiotics trial, and adjunct BAL fluid cell
analysis. The patient recovered as a result of the
therapy.

Slavenburg et al. reported a mortality rate
of 7% (4 of 58 patients) in IFN-induced IP [7].



Interstitial Pneumonitis Suspected as a Consequence of Interferon Therapy 97

All patients had been treated with pegylated
IFN alfa-2b. Causes of death included multiple
organ failure, cerebral edema and acute chole-
static hepatitis. No deaths were due to purely
respiratory failure.

Immunological examination results in our
case fulfilled 3 of the objective Sjogren’s syn-
drome classification criteria (positive anti-SSA
antibody, positive Schirmer test and advanced
xerostomia by sialoscintigraphy). Diagnosis
of the disease is normally made once another
histopathological criterion is confirmed [10];
however, our patient did not receive a minor
salivary gland biopsy, so there is the possibility
that the patient had Sjogren’s syndrome. It is
well known that IP is a respiratory complica-
tion of Sjogren’s syndrome, with an estimated
incidence rate of 25% [19-20]. However, since
these symptoms and signs of Sjogren’s syn-
drome in patients with HCV infection might just
be considered as extrahepatic manifestations
of the HCV infection, the diagnosis of primary
Sjogren’s syndrome (PSS) would require more
laboratory data and follow-up observations [9-
10]. There was no IP relapse in the outpatient
department follow-up of our patient after the
steroid was tapered out. This may be indirect
evidence that the IP was caused by IFN instead
of PSS, which would less likely be cured by
low-dose steroid. On the other hand, HCV itself
may also cause IP [15] (another extrahepatic
manifestation), but this was less likely in our
case since the HCV viral load was undetectable
when IP was diagnosed.

HCYV infection reactivation (viral load
22,000,000 IU/mL by RT-PCR) was noted af-
ter 2 months of oral prednisolone treatment in
our patient, despite improvement in pulmonary
symptoms and signs. Therefore, HCV infection
follow-up is also needed in case of HCV infec-

tion reactivation or progression if an immuno-
suppressive agent was used for IP treatment.

Conclusion

IP is a rare pulmonary complication associ-
ated with IFN therapy for HCV infection. How-
ever, since the optimal treatment for chronic
HCYV infection at the present time is a combina-
tion of pegylated IFN alfa with ribavirin, HCV
may occur more frequently in the future. Physi-
cians should be aware of this rare but possibly
severe complication in order to prevent further
pulmonary damage and mortality. HCV infec-
tion follow-up is also needed in case of reacti-
vation or progression when an immunosuppres-
sive agent is used for IP treatment.
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Missed Tumor with Chest Pain: Subtle Pleural
Metastasis in Primary Adenocarcinoma of the Lung

Chia-Hsin Liu, Chih-Feng Chian, Wann-Cherng Perng, Chen-Liang Tsai

Subtle pleural metastasis without pleural effusion in patients with primary lung cancer
may be misdiagnosed as operable, resulting in an inaccurate clinical staging. We report a
case of a 48-year-old woman presenting with a 1-month history of right lower chest pain with
an initial negative chest radiography finding. Chest CT showed a 2.2-cm nodule in the medial
right lower lobe adherent to the adjacent pleura, with slight pleural thickness and irregularity
but without pleural effusion. Transthoracic needle biopsy showed moderately differentiated
primary pulmonary adenocarcinoma. Nevertheless, video-assisted thoracic surgery showed
multiple nodules in the ipsilateral, parietal, and visceral pleura. Histopathology revealed the
nodules were metastatic, poorly differentiated adenocarcinomas from the lung. (Thorac Med

2014; 29: 100-104)

Key words: missed cancer, chest pain, pleural metastasis, adenocarcinoma

Introduction

Chest pain is the leading symptom of pa-
tients visiting pulmonology clinics. Chest radi-
ography (CXR) is the imaging modality used
in the detection of lung cancer at both early and
late stages. However, a previous study has high-
lighted the problem of “missed” lung cancers
on CXR [1]. Potentially resectable non-small
cell lung cancer (NSCLC) lesions that were
missed on CXR had been overlooked on the
film. Many of the overlooked cancers were very
difficult to see, even in retrospect [2]. Pleural
metastases are considered indicators of a poor

prognosis, rendering the tumor inoperable. Pa-
tients with pleural metastases present with a
variety of clinical signs and symptoms. Subtle
pleural metastasis without pleural effusion may
be misdiagnosed as operable, resulting in un-
necessary thoracotomy. Herein, we report the
case of a patient with NSCLC presenting with
chest pain and a lesion missed on the initial
CXR. The subtle pleural metastasis was diag-
nosed finally by video-assisted thoracic surgery
(VATS).
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Case Report

A 48-year-old woman presented with a
1-month history of right lower chest pain. The
pain was localized primarily at the posterolater-
al aspect of the right seventh inter-costal space
and worsened with coughing and sneezing. Ini-
tial CXR showed no significant abnormal find-
ing, so a non-steroidal anti-inflammatory drug
was prescribed for 1 week for symptom control
(Figure 1). However, the chest pain persisted
and the patient was only partially relieved.
Chest computed tomography (CT) was ordered
and revealed a 2.2-cm nodule in the paraverte-
bral region of the right lower lobe adhering to
the adjacent pleura. Following CT-guided fine
needle tumor biopsy, a moderately differenti-
ated adenocarcinoma was confirmed (Figure
2A). The staging exams, such as brain MRI,

whole body bone and whole abdominal sonog-
raphy, found no occult metastatic lesions. PET/

Fig. 1. CXR revealed no significant abnormal finding.

CT showed a solitary FDG-avid lesion with
early and delayed SUVmax of 10.4 and 15, re-
spectively, at the corresponding site observed
on CT, but no other evidence of abnormal up-
take. The tumor was initially staged as stage
cT1bNOMO, stage IA. However, considering
the patient’s chest pain, we reviewed the chest
CT, and the subtle pleural lesions aroused our
suspicion (Figure 2B). VATS was indicated for
further confirmation of metastasis. The opera-
tion findings revealed a tumor in the superior
segment of the right lower lobe, involving the
posterior segment of the right upper lobe, with
numerous seed-like small tumors implanted in
the adjacent parietal and visceral pleura (Figure
2C, D). Resection of the parietal pleura with
pleurodesis was performed by VATS. Histol-
ogy revealed that these lesions were compatible
with metastatic adenocarcinoma from the lung,
with subsequent pathologic staging ultimately
revealing pT2NOM 1a, stage IV cancer.

Discussion

It has been reported that in general radio-
logic practice, bronchogenic carcinomas are
missed on CXR in 19% of cases [1-2]. The miss
rate was particularly high in CXR lung cancer
screening programs, a particular setting involv-
ing the opportunity to undertake meticulous
review of recent films. Potentially resectable
NSCLC lesions missed on CXR were charac-
terized by predominantly peripheral (85%) and
upper lobe (72%) locations and by apical and
posterior segmental/sub-segmental locations in
the upper lobe (60%) [2].

Adenocarcinoma is the most common histo-
logic type of lung cancer causing pleural metas-
tasis [3], with most patients usually presenting
with dyspnea and cough due to pleural effusion.
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©

Fig. 2. A, Chest CT scan shows a 2.2-cm nodule in the paravertebral region of the right lower lobe adhering to the adjacent pleura. B,

(D)

Review of chest CT scan showing slight pleural thickening and irregularity (arrows) without pleural effusion. C, D, VATS findings of tumor

seeding along the adjacent parietal (long arrow) and visceral (short arrow) pleura.

Although only one-fourth of patients with pleu-
ral metastasis experience chest pain, severe,
persistent, and localized pain usually indicates
parietal pleural involvement and may be an
early manifestation of subtle pleural metastasis
[4]. Pleural metastasis may present on chest CT
as slight ipsilateral pleural thickening or nodu-
larity adjacent to the primary tumor [4]. Retro-
spective review of preoperative chest CT scans

Thorac Med 2014. Vol. 29 No. 2

has shown that subtle pleural metastases may be
caused by the primary tumor abutting an adja-
cent interlobar fissure, or a mediastinal or costal
pleural surface [5]. Subtle pleural metastasis
without pleural effusion may be due to exfolia-
tion from tumors abutting the pleural surface or
tumor invasion of subpleural lymphatics. In this
case, the primary tumor was located in the right
lower lobe abutting the medial costal pleural
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SPNN with
Chest pain

Y

Detail CT review

Y
Pleural lesion at

symptomsite

Yes No

Tumor Removal

Diagnostic VATS
Surgery

Fig. 3. Suggested diagnostic algorithm for patients with a solitary
pulmonary neoplastic nodule (SPNN) and chest pain.

surface, possibly contributing to subtle pleural
metastasis. If pleural abnormalities are unclear,
pathologic confirmation is required for a final
diagnosis.

Herein, we reported a case of lung adeno-
carcinoma presenting with chest pain and an
initial negative CXR. The subtle pleural change,
which was difficult to discern on the initial chest
CT, turned out to be pleural metastasis. We have
proposed a diagnostic flow chart to improve the
clinical lung cancer staging process in patients
with a solitary pulmonary neoplastic nodule
(SPNN) and chest pain (Figure 3). If patients
with SPNN have chest pain, a thorough chest
CT assessment should be carried out to detect

vague parietal pleural lesions. If no pleural le-
sions are identified, tumor removal surgery is
suggested. If pleural lesions at a symptomatic
site are identified, VATS may be helpful for di-
agnostic confirmation.

In conclusion, in cases of idiopathic chest
pain and initial non-diagnostic CXR, chest CT
is indicated to detect possible hidden lesions,
such as missed cancer. In possibly resectable
NSCLC patients presenting with unexplained
chest pain, a detailed CT parietal pleura review
is essential for clinicians to avoid missing sub-
tle pleural metastasis, and VATS may be useful
for diagnostic proof.
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Coinfection with Pulmonary Tuberculosis and
Cryptococcosis in an Immunocompetent Individual
— A Case Report

Meng-Ju Tsai*,**, Chang-Ke Chu**

Coinfection with pulmonary tuberculosis and Cryptococcus species in an immunoco-
mpetent patient is uncommon, and sometimes the diagnosis is missed as the two infections
share similar clinical manifestations. We encountered an 83-year-old male patient with
the initial presentation of cough, sputum production and fever for 2 weeks. He denied any
other remarkable history or systemic disease except chronic kidney disease, stage 2. Chest
radiograph and computed tomography revealed a left upper lobe cavitary lesion with centri-
lobular nodules. Pulmonary tuberculosis and cryptococcal pneumonia were verified by
positive sputum acid-fast stain and tuberculosis polymerase chain reaction, along with a
positive serum cryptococcal antigen test. We also reviewed the literature and discussed the
mechanism of coinfection with pulmonary tuberculosis and cryptococcosis. (Thorac Med

2014; 29: 105-111)

Key words: coinfection, tuberculosis, cryptococcosis

Introduction

Cryptococcus species is ubiquitous world-
wide and predominant in subtropical and tropi-
cal areas. It has been known as a leading cause
of human morbidity and mortality, mostly
among immunocompromised patients [1]. Cryp-
tococcus species infecting healthy individuals
has also been reported [2] -- pulmonary crypto-
coccosis is an example. People with pulmonary
cryptococcosis are usually asymptomatic; how-

ever, the host lung immune system is impaired
by the cryptococcal capsular component, which
induces macrophage apoptosis, and the risk of
tuberculosis (TB) is thereby increased [3-5].
Mycobacterium tuberculosis similarly affects
the lung immune system by modulating cyto-
kines [6-7]. The subtle interaction may help to
explain the coinfection in some cases, including
our patient in the following discussion.

*Department of Opthalmology, Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Taiwan R.O.C.
**Department of Chest Medicine and Critical Care Medicine, Cishan Hospital, Ministry of Health and Welfare,
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Case Report

An 83-year-old man presented with cough,
sputum production and fever, along with gen-
eral malaise and poor appetite for 2 weeks. He
had chronic kidney disease, stage 2, but denied
other systemic diseases. No remarkable past
history or operation was documented. He did
not smoke, drink or take any medicine such as
corticosteroid long term. He denied any travel
history or contact with birds. Also, there was
no known exposure to TB. On examination,
body temperature was 37.9°C; pulse, 96 beats
per minute; respiratory rate, 21 breaths per min-
ute; and blood pressure, 101/56 mmHg. Chest
auscultation revealed bilateral coarse breathing
sounds. The hemogram at admission showed a
white blood cell (WBC) count of 8300/ul, with
neutrophils at 90.1%. Biochemical tests for kid-
ney function showed blood urea nitrogen (BUN)
112 mg/dL and creatinine (Cr) 3.4 mg/dL.

The chest radiograph initially revealed
increased infiltrates with cavitation in the left
upper lung field (Figure 1). Broad-spectrum
antibiotics with piperacillin/tazobactam (2.25
gm every 8 hours) were empirically prescribed
for pneumonia, but coexistence of pulmonary
TB could not be excluded. One week later, both
the sputum acid-fast stain and TB-polymerase
chain reaction were positive, which confirmed
the diagnosis of pulmonary TB. High-resolution
computed tomography of the lung revealed
centri-lobular nodules and well-defined cavita-
tion in the left upper lobe (Figures 2, 3) and
right middle lobe (Figure 4). Anti-TB agents
were thus added, with rifampicin (RIF) (450
mg once daily), isoniazid (INH) (300 mg once
daily), ethambutol (EMB) (800 mg 3 times
weekly) and pyrazinamide (PZA) (1000 mg
3 times weekly). However, intermittent spik-

Thorac Med 2014. Vol. 29 No. 2

Fig. 1. Cavitation with patchy infiltrates in the left upper lobe.

Fig. 2. Centri-lobular nodules with 1 well-defined cavitation, about

1.2 cm x 0.8 cm in size, noted in the left upper lobe.

ing fever persisted for about 1 week after anti-
TB drug administration. Because of a highly
suspected nosocomial infection, the antibiotics
were upgraded to cefepime (2.0 gm every 12
hours). Later, the serum cryptococcal antigen
test taken at admission was found to be 1:8(+).
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o

Fig. 3. Coronal view of the cavitary lesion mentioned in Figure 2.

-~ o5 -

Fig. 4. One well-defined cavitation at the right middle lobe.

We therefore initiated anti-fungal agents with
fluconazole (200 mg once daily). Lumbar punc-
ture was performed to exclude cryptococcal
meningitis. The patient’s cerebrospinal fluid
(CSF) analysis showed a WBC count of 3/uL,
with polymorphonuclear leukocytes (PMN) at
33% and an absence of lymphocytes. The CSF
glucose level was 71 mg/dL and protein level
was 42 mg/dL. Blood fungus culture yielded no
growth. HIV serology was negative. The fever
subsided after 2 days of anti-fungal and anti-TB

Fig. 5. Resolution of the cavitation at the left upper lobe after

treatment.

treatment. We also discontinued the antibiotics
due to a lack of evidence of bacterial growth.
The sputum acid-fast stain after 2 weeks of
anti-TB medication showed a negative result.
Chest radiograph also showed resolution of the
cavitation and infiltrates (Figure 5). The patient
tolerated the medication well and did not devel-
op hepatotoxicity or any other side effects. (The
first 4 weeks of treatment are summarized in
Figure 6.) After 8 weeks in the hospital, he was
discharged and continued the anti-TB regimen
with fluconazole medication in the outpatient
department.

Discussion
Cryptococcus species is ubiquitous world-

wide and is acquired primarily by inhaling
spores of Cryptococcus in the environment [1].
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Treatment Course
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Fig. 6. Brief summary of the first 4 weeks of treatment.

Following inhalation, it may trigger the human
immune system, causing focal pneumonitis,
or to a more severe extent, disseminate to the
central nervous system causing meningitis or
to other parts of human body. The patient’s im-
mune status plays a key role in determining
clinical outcomes. Immunocompetent indi-
viduals may be asymptomatic or present with
non-specific symptoms and signs like cough,
sputum production, dyspnea, hemoptysis, and
fever; however, in immunocompromised pa-
tients, Cryptococcus infection may be fatal [2].
Cryptococcus species are encapsulated yeasts
and can be subclassified according to different
serotypes [4]. Immunocompetent individuals
are predisposed to C. gattii despite the fact that
C. gattii infects a certain number of patients
with immune disorders; immunocompromised
patients are more likely to acquire C. neofor-
mans species. Cryptococcus species exerts its
virulence via capsular polysaccharide [3].
Cryptococcal capsular polysaccharide
mainly consists of galactoxylomannan (GalXM)
and glucuronoxylomannan (GXM), which exert
various immunomodulatory effects on human

Thorac Med 2014. Vol. 29 No. 2

immune responses. Studies have shown that
capsular polysaccharide induces production of
the anti-inflammatory cytokine interleukin-10
(IL-10), and transforming growth factor-3
(TGF-B), which may down-regulate the lung
immune system by impairing T helper type 1
(Th1) cells and inhibiting interferon-y (IFN-y)-
related activities responsible for killing tubercle
bacilli [3]. Some reports have also demon-
strated that GXM promotes macrophage nitric
oxide (NO) induction in rat models via a variety
of receptors and intracellular kinase activation,
causing macrophage apoptosis [4]. Macrophage
apoptosis promoted by inducing Fas/FasL ex-
pression on macrophages was also shown in an-
other study [5]. The importance of macrophages
in the defense against TB has been illustrated
as well. Inhibition of Mycobacterium bacilli by
macrophages through various mechanisms has
been well described [6-7,11]. Phagocytosis of
bacilli by alveolar macrophages is viewed as
the initial step in the host-pathogen relationship
that determines the outcome of infection [11].
All of the mechanisms mentioned above result
in impairment of host immune systems and illu-
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minate how TB more likely affects human bod-
ies.

On the other hand, TB also has a negative
impact on the immune system of the lung. It is
well-known that alveolar macrophages phago-
cytose and clear off tubercle bacilli by NO pro-
duction via expression of NO synthase, and that
the Th1 type response is important in countering
TB. However, TB, to a significant extent, causes
more IL-10 production and elevated co-ex-
pression of TGF-B and its receptors than other
lung diseases in TB patients, which leads to
T cell anergy in response to Mycobacterium
pathogens, and antagonizes macrophage [FN-y-
related activities that are thought to be impor-
tant defense mechanisms [6-7].

Since macrophages play a crucial role in
the defense against both TB and cryptococcosis,
macrophage apoptosis is a detriment to the host
immune system, which is necessary to eliminate
the virulence of these pathogens. By using this
biomolecular point of view to investigate how
TB and Cryptococccus affect the host immune
system, we can infer that each of them con-
tributes partly to host immune impairment in a
similar way, which also leads to susceptibility
to other infections and overt disease.

In this report, we discussed the case of an
immunocompetent male patient with pulmonary
TB and cryptococcal infection. However, it was
impossible for us to know whether TB preceded
cryptococcal pneumonia or vice versa. Though
we did not present a Cryptococcus serotype in
this case, most immunocompetent individuals
tend to be infected with C. gattii, as we dis-
cussed earlier. Risk factors for C. gattii also
include age over 50 (usually 70-79 years) and
male gender [8]. Based on IDSA guidelines for
cryptococcal pneumonia without central ner-
vous system involvement, this case was treated

with fluconazole 400 mg once daily orally for 6
to 12 months [9]. Anti-TB treatment began with
a combination of INH, RIF, EMB, and PZA for
2 months, followed by 4 months of a continua-
tion phase with INH and RIF, according to the
MMWR protocol [10].

Conclusion

Coinfection with pulmonary TB and Cryp-
tococcus species is rare in immunocompetent
patients. Either infection can suppress the lung
immune system, which promotes susceptibil-
ity to infection by the other. We should always
consider more than 1 infection, especially in
those under treatment for a certain pathogen yet
still with an inadequate response.
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Pulmonary Sequestration Complicated with
Mycobacterium abscessus Infection: Report of a Case

Jheng-Wei Liou*, Shih-Lung Cheng*,**

Pulmonary sequestration is a congenital abnormality of lung tissues and receives its
blood supply from systemic arteries. Intralobar pulmonary sequestration has its own pleural
covering. The typical presentation of pulmonary sequestration is recurrent infection; however,
the organisms causing sequestrated lung infections have seldom been reported. We report
the case of a 27-year-old female patient who presented with chronic cough for months.
Pulmonary sequestration with secondary infection was suspected based on the symptoms
and typical radiographic manifestations. Chest computed tomography angiography confirmed
the diagnosis. The patient underwent a right lower lobe lobectomy by video-assisted
thoracoscopic surgery. A surgical infection developed after the operation, and subsequent
cultures of wound pus and sequestrated lung tissue grew Mycobacterium abscessus. The
patient recovered from the inflammatory process after debridement and antibiotic therapy with

clarithromycin and levofloxacin for 6 months. (Thorac Med 2014; 29: 112-117)

Key words: pulmonary sequestration, Mycobacterium abscessus

Introduction

Pulmonary sequestration is a segment of
the lung that lacks normal communication with
the tracheobronchial tree and derives its arterial
blood supply from systemic circulation. When
a pulmonary sequestration communicates with
the bronchial tree, it is often complicated with
infection. Patients often present with signs of re-
current pneumonia. Despite the high frequency
of infections, there is a lack of data regard-
ing the specific infecting organisms [1]. A se-
questrated lung infected with Mycobacterium

abscessus (M. abscessus) is rare and has been
described in only 1 previous case report [2].
Herein, we report a case of intralobar pulmo-
nary sequestration associated with an M. ab-
scessus infection.

Case Report

A 27-year-old woman visited our clinic
due to dry cough and exertional dyspnea for
months. She was previously healthy and report-
ed no history of smoking or drinking alcohol.
Other symptoms included nasal congestion and

*Internal Medicine, Far Eastern Memorial Hospital, New Taipei City, Taiwan; **Department of Chemical
Engineering and Materials Science, Yuan-Ze University, Taoyuan Country, Taiwan
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rhinorrhea. She denied hemoptysis, fever, chills,
night sweats, anorexia, and weight loss. A chest
X-ray (Figure 1) showed consolidation at the
right lower lung field. Chest computed tomog-
raphy (CT) showed consolidation at the right
lower lung, with localized emphysematous and
cystic change in the adjacent lung parenchyma.

On admission, her blood pressure was
108/74 mmHg, pulse rate 106 beats per minute,
respiratory rate 20 breaths per minute, and tem-
perature 37.7°C. Auscultation of bilateral lung
fields revealed clear breathing sounds, and no
cyanosis or digital clubbing was noted. Labora-
tory studies disclosed a serum white blood cell
count of 5.58x10°/ul (neutophils 69.3%, lym-
phocytes 13.6%), and negative for serum cryp-
tococcus antigen. Sputum acid-fast stain and
mycobacterial cultures were negative. Chest

i

Fig. 1. Consolidation patch at the right lower lung field

Fig. 2A. Consolidation in the posterior basal segment of the right
lower chest and azygoesophageal recess.

Fig. 2B. Engorged feeding artery (white arrow) derived from the

abdominal aorta (sharing a common trunk with the celiac trunk)

CT angiography (Figures 2A and 2B) showed
consolidation in the right lower chest and azy-
goesophageal recess, with an engorged feeding
artery derived from the abdominal aorta (shar-
ing a common trunk with the celiac trunk), and
draining into the right pulmonary vein. Intra-
lobar pulmonary sequestration was suspected.
Lobectomy of the right lower lobe using video-
assisted thoracoscopic surgery was performed
and a 6x6 cm consolidation with a large amount
of yellowish sputum within the lesion was re-
sected. One feeding artery arising from the de-
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Fig. 3A. Pulmonary sequestration. Photomicrograph (original
magnification, x200; H-E stain) of resected pulmonary tissue showed
mixed acute and chronic inflammatory infiltration. Granulomatous
inflammation was present (arrows).

Fig. 3B. Pulmonary sequestration. Photomicrograph (original

magnification, x200; H-E stain) of resected pulmonary tissue showed
infiltration of multiple inflammatory cells and multinucleated giant
cells (small arrows). Some bronchioles were filled with mucoid
secretion.

scending aorta was visualized during the opera-
tion. Pathology (Figures 3A and 3B) showed an
abscess with mixed acute and chronic inflam-
matory infiltration. Granulomatous inflamma-
tion and multinucleated giant cells were present,
along with a dilated bronchus and bronchiole,
inflammatory infiltration, and mucoid secretion.
A subsequent tissue culture grew M. abscessus.

Thorac Med 2014. Vol. 29 No. 2
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Fig. 4. Six months post-operation, no recurrence of right lower lobe
consolidation was seen

Wound festering with a purulent discharge was
noted after the operation, and improved with
debridement. The patient was discharged in a
stable condition and followed up at our clinic.
Pus culture of the infected site also grew M. ab-
scessus. Clarithromycin and levofloxacin were
then prescribed for 6 months. A chest X-ray
after 6 months (Figure 4) showed no recurrence
of right lower lobe consolidation, and that the
wound had recovered well.

Discussion

Pulmonary sequestration is a segment of
lung that lacks normal communication with the
tracheobronchial tree and derives its arterial
blood supply from systemic circulation. Pulmo-
nary sequestration is classified into intralobar
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and extralobar types, depending on whether
or not the abnormal lung tissue possesses its
own pleural covering. Extralobar pulmonary
sequestrations are masses of lung parenchyma
that have a distinct pleural covering maintain-
ing complete anatomical separation of the mass
from adjacent normal lung tissue. In contrast,
intralobar pulmonary sequestrations are masses
of lung parenchyma that are contiguous with
the adjacent normal lung [3]. The pathogenesis
of pulmonary sequestration involves a part of
the lung tissue with an aberrant arterial supply
during the embryonic period developing into a
separate lesion with no respiratory function [4].

The typical manifestation of sequestration
on chest radiography is focal opacities in the
posterior, inferior, and medial aspect of either
hemithorax (more commonly on the left side).
The opacity of sequestration on chest radiogra-
phy is non-specific and can be homogenously
opaque, an ill-defined margin, a cystic lesion
or contain an air-fluid level. The radiographic
appearance may also mimic a mass lesion, and
thus, it is often misdiagnosed as pneumonia,
lung abscess, and lung cancer or mediastinal tu-
mor. However, clinical conditions often suggest
a diagnosis based on the typical location of the
lesion and a past history of recurrent infection at
the same location. The diagnosis of pulmonary
sequestration should include the anomalous sys-
temic arterial blood supply, which can be seen
on CT angiography, magnetic resonance angi-
ography and digital subtraction angiography
[4]. The treatment for symptomatic pulmonary
sequestration is surgical excision, which often
requires a lobectomy [5]. Surgical treatment
for asymptomatic pulmonary sequestration is
still controversial; however, some clinicians
advocate surgery for asymptomatic patients due
to the risk of infection and to exclude other pa-

thologies [6].

A sequestrated lung is often complicated
with infection, especially when it communi-
cates with normal lung tissue. A few reports
have identified the infectious organisms as
Staphylococcus, Pseudomonas, Aspergillus, M.
tuberculosis and nontuberculous Mycobacteri-
um [2,7-9]. However, pulmonary sequestration
infected with M. abscessus is rare. According
to the literature review, ours is the second case
of pulmonary sequestration infected with M.
abscessus [2]. Combination antibiotic therapy
including a macrolide and 1 or more parenteral
agents is suggested for the treatment of M. ab-
scessus lung disease [10]. However, no definite
combined regimen, even based on in vitro sus-
ceptibilities, can provide a cure for M. absces-
sus lung disease. In the current case, surgical
resection did cure the pulmonary sequestration.
In theory, surgical resection also removes the
infected lung. A few case reports have dis-
cussed the need to use antibiotics after surgical
resection of a sequestrated lung infected with
nontuberculous Mycobacterium. In 1 report,
surgical resection was performed without anti-
mycobacterial agents for a sequestrated lung
infected with M. kansasii [1]. In another case
report, a combined antibiotic regimen was pre-
scribed after surgical resection of a sequestrated
lung infected with M. abscessus [2]. In our case,
clarithromycin and levofloxacin were prescribed
for a total of 6 months due to wound infection.
The patient’s wound recovered well and follow-
up chest X-ray showed no recurrence of infec-
tion.

In conclusion, pulmonary sequestration
complicated with M. abscessus infection is rare.
The treatment involves resection whenever pos-
sible. The benefit of antibiotics treatment after
resection of the infected sequestrated lung re-
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mains uncertain.
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Successful Treatment of Lipoid Pneumonia with
Steroid — A Case Report and Literature Review

Huai-Lei Juan*, Chih-Jen Yang*,******* Hsin-Ling Yin**, Tung-Heng Wang*,*****,
Jhi-Jhu Hwang*,*****, Ming-Shyan Huang*,****

Lipoid pneumonia is an uncommon disease that results from pulmonary accumulation
of a fat-like component. The diagnosis is based on clinical history, radiologic presentation
and bronchoalveolar lavage (BAL) sample analysis. We report the case of a 46-year-old
male who presented with cough, fever and pleuritic chest pain after diesel oil aspiration.
Chest radiograph on admission revealed consolidation in the right lower lung field; an
antibiotic was administered to treat aspiration pneumonia. Bronchoscopy revealed some oily,
transparent, yellowish fluid in the right lower bronchus, but culture and cytology of BAL fluid
showed negative results. The follow-up chest radiograph revealed no obvious improvement
after antibiotic treatment. Chest computed tomography (CT) revealed consolidation in the
right middle lobe with heterogeneous density, and CT-guided biopsy revealed necrotizing
inflammation. A follow-up bronchoscopy showed mucosal inflammation. Steroid was
administered to treat the lipoid pneumonia and inflammation, and obvious improvement of
the clinical symptoms and radiologic manifestations was seen. No specific adverse effect
or complication was noted during therapy. In patients with lipoid pneumonia, careful history-
taking and diagnosis are important. Steroid is effective for these patients. (Thorac Med 2014;

29: 118-125)

Key words: lipoid pneumonia, pneumonia, bronchoscopy

Introduction

Lipoid pneumonia is an uncommon disease
that results from pulmonary accumulation of
a fat-like component. The diagnosis is based
on clinical history, radiologic presentation and
bronchoalveolar lavage (BAL) sample analysis.

Case Presentation

A 46-year-old male truck driver with an un-
remarkable medical history aspirated a mouth-
ful of diesel oil when he tried to refuel his truck.
Cough with watery sputum, fever, chills, cold
sweating, fatigue, myalgia, right pleuritic chest
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Fig. 1. The chest radiograph taken on presentation (A) showed consolidation in the right lower lung field. The follow-

up chest radiograph taken 2 weeks after treatment (B) and 4 weeks after treatment (C) showed gradual resolution of the

pneumonia patch. The follow-up exam 9 months later (D) revealed nearly total resolution.

pain and exertional dyspnea developed within 1
day. He then visited the emergency department,
where fever up to 38°C without tachypnea or
tachycardia was noted. Laboratory exams re-
vealed leukocytosis (23400/uL) with a left shift
(7.5% band forms) and an elevated C-reactive
protein level. Chest radiograph revealed in-

creased opacity in the right lower lung field
(Figure 1). An empirical antibiotic was given,
and the patient was admitted for further treat-
ment of probable aspiration pneumonia.

After admission, the antibiotic treatment
was maintained. Bronchoscopy was arranged
due to the oil aspiration incident, and revealed
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some oily, transparent, yellowish fluid in the
right lower bronchus, consistent with diesel oil
accumulation (Figure 2). Further analysis of the
bronchoalveolar lavage (BAL) fluid revealed
no specific pathogen or malignant cell. The
cell differential count of the BAL fluid was not
available as it is not examined routinely. Since
the opacity in the right lower lung field persist-
ed after 3 days of antibiotic treatment, comput-
ed tomography (CT) of the chest was arranged
for further assessment, and revealed consolida-
tion of the right middle lobe with heterogeneous
density and right pleural effusion with passive
atelectasis of the right lower lobe (Figure 3).
After continuing antibiotic treatment for 7 more
days for a suspected lung abscess without liqui-
fication, the fever, dyspnea and pleuritic chest
pain subsided. However, the chest radiograph
revealed persistent consolidation in the right
lower lung field, so CT-guided biopsy was done
to exclude malignancy or other parenchymal
lesion. The pathological examination of the

Fig. 2. Bronchoscopy revealed some yellowish fluid in the right
middle lobe bronchus.

Thorac Med 2014. Vol. 29 No. 2

specimens showed necrotizing inflammation
(Figure 4). A follow-up bronchoscopy to further
assess the persistent lesion in the right lower
lung field showed mild mucosal inflammation
without an endobronchial mass lesion or yel-
lowish fluid. On day 12 of antibiotic treatment,
steroid (prednisolone 10 mg 3 times per day)
was added to treat the inflammation related to
the lipoid pneumonia; his symptoms, includ-
ing cough, dyspnea and chest pain, improved

Fig. 3. Computed tomography of the chest showed marked

consolidation of the right middle lobe with heterogeneous density

and right pleural effusion with passive atelectasis of the right lower
lobe.

Fig. 4. CT-guided biopsy revealed necrotic debris with acute
inflammatory cell infiltrates. (H&E stain, original magnification of
40x obj)
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gradually thereafter, with the chest radiograph
confirming the improved course. Antibiotic was
administered for 14 days and the prednisolone
dose was tapered gradually and discontinued 3
months later. He had a complete recovery.

Discussion

Lipoid pneumonia is an uncommon disease
that results from the pulmonary accumulation
of fat-like compounds of animal, vegetable or
mineral origin [1]. It has been reported pre-
dominantly in children, but is also found in
healthy people, and is sometimes related to
occupational exposure [2-3]. Lipoid pneu-
monia can be classified into endogenous and
exogenous forms based on the source of the
accumulated fat; fat aspiration or inhalation is
a central causative factor of exogenous lipoid
pneumonia. In endogenous lipoid pneumonia,
intra-alveolar lipid accumulation occurs as a
result of obstruction, chronic lung infection or
lipid storage disorder, and the diagnosis is made
on demonstrating lipid-laden macrophages. The
exogenous form can be classified into acute and
chronic types based on the course [4]. Acute
exogenous lipoid pneumonia, which is caused
by an episode of aspiration of a large quantity
of a petroleum-based product, is uncommon.
Chronic exogenous lipoid pneumonia is more
common and is related to repeated aspiration of
oil or fatty substances. The clinical symptoms
of acute exogenous lipoid pneumonia may imi-
tate those of infectious pneumonia with fever,
and the chronic form usually presents with dys-
pnea and cough. The radiologic presentations of
acute and chronic exogenous lipoid pneumonia
are similar.

The clinical symptoms are nonspecific and
vary, depending on the patient’s age, duration

of oil intake, and the amount and quality of
oil aspirated [1,5]. The presentation of acute
exogenous lipoid pneumonia may be similar
to that of infectious pneumonia, and typically
manifests clinically as cough, dyspnea and low-
grade fever, sometimes accompanied with chest
pain, hemoptysis or weight loss. Extra-thoracic
symptoms, such as vomiting, epigastralgia,
dysphagia, vertigo and fainting, are occasion-
ally reported in the literature [6]. Our patient
presented with cough, dyspnea, fever and chest
pain, which are typical symptoms of acute ex-
ogenous lipoid pneumonia.

The diagnosis of exogenous lipoid pneu-
monia is based on a history of exposure to oil,
radiological findings and the presence of lipid-
laden macrophages in sputum or BAL fluid
[4,7-8]. The correct diagnosis is easily missed
because the clinical symptoms imitate those of
infectious pneumonia, and the history of oil as-
piration is usually overlooked. The diagnosis in
our case was made early because of the careful
history-taking.

Acute exogenous lipoid pneumonia is usu-
ally manifested on chest radoiograph within
24 hours after the episode of aspiration or in-
halation. On the chest radiograph, it typically
presents as ground-glass opacities or consoli-
dations involving bilateral lower lobes and the
right middle lobe [4,8-9]. High-resolution CT
is the imaging modality of choice, character-
istically presenting consolidations with areas
of fat attenuation [7,10-11]. The radiologic
manifestations of lipoid pneumonia usually
resolve within 2 weeks, but may persist for 8
months [8,12]. In our case, the chest radiograph
revealed consolidation in the right lower lung
field that developed within 24 hours of the aspi-
ration episode and resolved within a few weeks,
consistent with the typical radiologic evolution
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of lipoid pneumonia.

Bronchoscopy with BAL is helpful in es-
tablishing the diagnosis [7-8]. The BAL fluid is
typically whitish or turbid, with fat globules on
the fluid surface. The presence of extracellular
oily droplets and lipid-laden macrophages is
more specific for exogenous lipoid pneumonia
[13]. More than 1.0 ml of BAL fluid should be
collected, and no fixative is added. The BAL
fluid is centrifuged, and analyzed with special
stain. An Oil-Red-O or Sudan black-stained
slide of the pooled sample is examined micro-
scopically and macrophages are graded by the
amount of lipid in the cytoplasm of each cell to
obtain the lipid-laden macrophages index [14-
15]. However, the diagnostic value of lipid-lad-
en macrophage identification is still questioned
by some authors [15-16]. In our case, although
the BAL cytology and lung biopsy pathology
revealed negative and non-specific findings
respectively, the diagnosis of lipoid pneumo-
nia could be made mainly by the history and
supported by the bronchoscopic and radiologic
findings

The optimal treatment for lipoid pneumo-
nia has not been well established yet, and most
treatment modalities are based on case reports
[1,4]. Treatment is primarily supportive and
generally conservative, followed by the treat-
ment of complications. Whole lung lavage,
sometimes used in the treatment of patients
with symptomatic pulmonary alveolar proteino-
sis, may also be therapeutic in treating lipoid
pneumonia [17-18]. BAL should be performed
weekly until the BAL fluid is nearly transpar-
ent and the cell count returns to a normal range,
and as soon as the diagnosis of lipoid pneumo-
nia is confirmed, to prevent pulmonary fibrosis
and other complications. In our case, we did not
perform whole lung lavage, but the oily, trans-
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parent, yellowish fluid that appeared in the right
middle lobe bronchus was cleared after BAL,
and the follow-up bronchoscopy confirmed
the disappearance of the oily, transparent fluid.
Although some reports suggest using systemic
corticosteroids to slow the inflammatory re-
sponse (Table 1) [2], its use in treating lipoid
pneumonia is controversial [6,19-21]. Because
of the delayed resolution of the pneumonia
patch on chest radiograph and the inflammatory
change in the bronchus noted on bronchoscopy,
steroid was given to our patient, and his symp-
toms and the chest radiograph improved gradu-
ally. No special adverse effect was noted in our
patient during the steroid therapy.

The natural history and outcome of lipoid
pneumonia vary, depending on the type, vol-
ume, and distribution of the oil aspirated [1].
The majority of patients with an acute presenta-
tion have clinical and radiographic improve-
ment after treatment, similar to the usual course
of pneumonia. Our patient had both radiologic
and clinical improvement, and no obvious com-
plication was noted after proper treatment.

In conclusion, we reported an uncommon
case of lipoid pneumonia that was treated suc-
cessfully. In patients with pneumonia, especial-
ly those with delayed resolution of the pneumo-
nia patch, the possibility of lipoid pneumonia
should be considered; careful history-taking
remains the keystone for a correct diagnosis.
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