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The Effect of Extracorporeal Membrane Oxygenation
Treatment on Patients with Severe Acute Respiratory
Distress Syndrome Caused by Influenza Virus

Yen-Tin Chen*,****, Chien-Wei Hsu*,**, Guan-Sheng Wu***, Ruay-Sheng Lai****

Objectives: We compared the clinical outcomes of patients with virus pneumonia
and severe acute respiratory distress syndrome (ARDS) status treated with or without
extracorporeal membrane oxygenation (ECMO) support.

Methods: We retrospectively reviewed the hospital courses of patients who were
admitted to intensive care unit (ICU) with severe ARDS (PaO,/FiO, <100 under positive end
expiratory pressure >5 cmH,0) due to influenza virus pneumonia and who had a period <7
days between the onset of influenza and intubation from January 2008 to December 2011.
Clinical characteristics and outcomes were compared between patients with and without
ECMO support.

Results: A total of 13 patients with refractory hypoxemia and severe ARDS status were
enrolled. Eleven of the 13 patients had a diagnosis of influenza confirmed by PCR test
(8 influenza A (swH1), 2 influenza A (H3) and 1 influenza B), 1 by the influenza rapid test
(influenza A) and 1 by bronchoalveolar lavage (BAL) virus isolation (influenza A). Six patients
were provided with veno-venous ECMO (vv-ECMO) support and 7 patients received only
conventional ventilatory support. Patients who were provided with ECMO support had a
higher successful ventilator weaning rate (83.3% vs. 29%, p=0.048) than patients without
ECMO support. The hospital mortality rate between patients with and without ECMO support
did not differ (17% vs. 57%, p=0.135).

Conclusions: In patients with influenza virus pneumonia-related severe ARDS, ECMO
support may be an effective rescue treatment strategy for refractory severe hypoxemia and
lead to a significantly higher successful ventilator weaning rate, a lower hospital mortality rate,
and better long-term outcome. (Thorac Med 2013; 28: 200-208)

Key words: acute respiratory distress syndrome, critical care, extracorporeal membrane oxygenation,
influenza viral pneumonia, mechanical ventilation
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Introduction

A novel swine-origin influenza A (HIN1) vi-
rus pandemic occurred in April 2009 in Mexico
[1]. Most patients diagnosed with the HIN1-
2009 virus had a self-limited respiratory illness,
and a few patients suffered from severe illness
and were hospitalized in intensive care unit
(ICU). Of these ICU patients, 14-46% died be-
cause of influenza-associated pneumonia and
acute respiratory distress syndrome (ARDS)
with refractory hypoxemia or hypercapnia. For
patients with severe ARDS refractory to maxi-
mal conventional therapies, extracorporeal
membrane oxygenation (ECMO) could be con-
sidered as a rescue therapy [2]. However, the
role of ECMO in ARDS remains uncertain.
Some previous randomized studies revealed
negative results [3-4] and 1 study showed a bet-
ter survival rate for ARDS patients treated with
ECMO [5]. This study was conducted to com-
pare the clinical outcomes of patients with virus
pneumonia-related severe ARDS who failed
conventional mechanical ventilation therapy
and were treated with or without ECMO sup-
port.

Methods

We included all patients with a diagnosis of
influenza and acute respiratory failure with me-
chanical ventilator support in an adult ICU be-
tween January 2008 and December 2011. Only
those patients with severe ARDS and an onset
of influenza-to-intubation period of less than 7
days were enrolled. Severe ARDS was defined
according to the definition of the American-Eu-
ropean Consensus Conference [6] and the pres-
ence of PaO,/Fi0, <100 before endotracheal
intubation or ECMO cannulation under positive

end expiratory pressure (PEEP) >5 cmH,0. The
diagnosis of influenza was made based on the
results of the influenza rapid test, polymerase
chain reaction (PCR) test or bronchoaveolar la-
vage (BAL) virus isolation.

Pneumonia was diagnosed according to
the National Nosocomial Infection Surveil-
lance (NNIS) system clinical pneumonia di-
agnosis criteria [7]. We excluded patients who
had evidence of bacterial pneumonia, such as
positive sputum and blood culture or any posi-
tive atypical pneumonia serological test. Those
who received other rescue therapy, such as
inhaled nitrous oxide, prone positioning, high
frequency oscillator ventilation or partial liquid
ventilation, were also excluded. All patients
received the same lung protective strategy. We
reviewed their medical records and recorded
clinical characteristics, including age, gender,
underlying comorbidities, Acute Physiology
and Chronic Health Evaluation II (APACHE
IT) score, PaO,/Fi0,, laboratory values at the
beginning of ICU admission, and medications
and outcomes of patients treated with or with-
out ECMO. Vasopressor use was defined as a
vasopressor requirement after ICU admission.
Use of corticosteroids was defined as an admin-
istration of corticosteroids for >3 days. Hemor-
rhagic complications were defined as bleeding
from whole body organs, including the central
system, lung, gastroenteral tract, kidney, skin or
puncture site.

Statistical analysis

All data were analyzed by SPSS version 19.
Data are presented as medians with interquartile
range or number with percentages. Mann-Whit-
ney tests were used to compare continuous vari-
ables with non-normally distributed data. Chi-
square tests were used to compare dichotomous
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variables. The Kaplan-Meier curve was used to
estimate the probability of survival. The log-
rank test was used to compare the difference
in survival between patients with and without
ECMO support. All P values were 2-tailed. A P
value <0.05 was considered significant

Results

Characteristics of study patients

From January 2008 to December 2011, a
total of 719 patients were admitted to our hospi-
tal with a diagnosis of influenza. Among them,
27 patients (27/719, 3.8%) received ICU care
due to acute respiratory failure under mechani-
cal ventilator support. Thirteen (13/27, 54%)
patients had severe ARDS with PaO,/FiO, <100
under a ventilator PEEP level >5 ¢cmH,0, and
<7 days between the onset of influenza and
intubation (Figure 1). None of the 13 patients
had bacterial pneumonia. Superinfection was

diagnosed at the beginning of the ICU course
with positive results on microbiological spu-
tum or blood culture or the atypical pneumonia
serological test. Eleven of the 13 patients were
confirmed to have influenza by PCR test (8
influenza A (swH1), 2 influenza A (H3) and 1
influenza B), 1 by the influenza rapid test (in-
fluenza A) and 1 by bronchoalveolar lavage
(BAL) virus isolation (influenza A). There was
no significant difference in clinical characteris-
tics between patients with and without ECMO
support (Table 1). Six patients were supported
with venous-venous ECMO (vv-ECMO) and
7 were managed with conventional ventilatory
support only. The clinical care characteristics of
the ECMO support group patients are presented
in Table 2.

Outcome and complications
Patients who were provided with ECMO
support had a higher mechanical ventilator

respiratory failure

27 influenza pneumonia patients with ARDS and

14 patients were excluded dueto

Pa02/Fi02>100 under PEEP >>5 cmH;0

13 patients suffered from refractory hypoxemia in
severe ARDS status (Pa0O2/Fi02<100)

‘ 6 patients received ECMO ‘
1 patient died in ICU due 5 patients alive and all
to multiple organ failure successfully weaned

I

7 patients received conventional

mechanical ventilator support only

' '

4 patients died in ICU 3 patients alive and 2 of 3

patients successfully weaned

Fig. 1. Flow diagram of critically ill patients who were admitted to our intensive care units due to acute respiratory failure under

mechanical ventilator support with a diagnosis of influenza.

Thorac Med 2013. Vol. 28 No. 4



Table 1. Characteristics of severe ARDS patients receiving ECMO or not
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Parameter ECMO Non- ECMO P value
(N=6) (N=7)
Age, years, median (IQR) 49.5 (28.8-55.2) 60 (48-78) 0.086
Gender Male (%) 2 (33) 6 (86) 0.053
Female (%) 4 (66) 1(14)
Underlying disease  Hypertension (%) 1(17) 5(83) 0.048
Type 2 DM (%) 3(50) 3 (42) 0.797
CAD (%) 0(0) 1(14) 0.335
Pregnancy (%) 1(17) 0(0) 0.261
Cause of ARDS Influenza type A swHI (%) 5(83) 3(57)
H3 (%) 1(17) 1(14)
Non-subtype 0(0) 2 (29)
Influenza type B (%) 0(0) 1(14)
Disease severity APACHE II score, median (IQR) 31 (23.5-38.5) 22 (20-37) 0.173
Pa0O,/Fi0,, median (IQR) 59 (53-66) 73 (54-86) 0.223
PEEP, cmH,0, median (IQR) 10 (7.5-15) 10 (8-12) 0.882
Lactate, mg/dL, median (IQR) 10.6 (7.1-59) 13.2 (9.9-21) 0.749
WBC,1000/Cumm, median (IQR) 6.1 (4.1-20.7) 4.6 (2.9-11.5) 0.475
>3 organ dysfunction 1(17) 3(57) 0.308
Medications Use of vasopressor (%) 6 (100) 4(57) 0.067
Use of Tamiflu (%) 6 (100) 6 (85) 0.335
Use of corticosteroids (%) 3 (50) 5(71) 0.429

Data are presented as number (%) or median (interquartile ranges), ECMO: extracorporeal membrane oxygenation, ARDS: acute respiratory

distress syndrome, CAD: coronary artery disease, APACHE II score: Acute Physiology and Chronic Health Evaluation II score, PEEP: Positive

end expiratory pressure

Table 2. Characteristics of 6 patients under ECMO support

Parameter 1 2 3 4 5 6
Age, years 25 54 45 30 56 55
Sex F F M M F F
APACHE II score 24 24 38 40 22 38
Type of ECMO V-V V-V V-V V-V V-V V-V
Pa0,/Fi0O, before ECMO 57 53 65 69 53 61
PEEP level before ECMO, cmH,0 10 15 6 10 15 8
Ventilator setting during ECMO PCV PCV PRVC PCV PCV PCV
Time from the onset of influenza to

intubation, days 4 > 3 2 3 >
Time from intubation to ECMO, days 0 2 0 0 5

Duration of ECMO, days 24 29 13 16 14 2
1-2 organ dysfunction before ECMO Yes Yes Yes Yes Yes -
>3 organ dysfunction before ECMO No No No No No Yes
Outcome Survived  Survived Survived Survived Survived Expired

ECMO: extracorporeal membrane oxygenation, APACHE II score: Acute Physiology and Chronic Health Evaluation II score, PEEP: Positive end

expiratory pressure
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weaning rate (83.3% vs. 29%, p=0.048), and a
non-statistically significant trend toward lower
hospital mortality (ECMO vs. non-ECMO, 17%
vs. 57%, p=0.135) and ICU mortality (ECMO
vs. non-ECMO, 17% vs. 57%, p=0.135) com-
pared with those without ECMO support. Only
1 of the 6 patients who received vv-ECMO sup-
port died due to multiple organ failure. Four of
the 7 patients who received conventional ven-
tilatory support with the ARDS protocol died
of refractory hypoxemia and multiple organ
failure (Table 3). The Kaplan-Meier survival
curve showed that patients with ECMO support
tended to have a better chance of survival than
patients without ECMO support (Figure 2). Pa-
tients who received ECMO support had more
days of ICU stay (31 vs. 10, p=0.062), hospital-
ization (40 vs. 17, p=0.15) and ventilator use (30
vs. 10, p=0.063) than patients without ECMO
use, but the differences were not statistically
significant. Hemorrhagic complications were
more common in the ECMO group than in the
non-ECMO group. Four of the 6 patients had

Table 3. Clinical outcomes

upper gastroenteral tract bleeding and 2 had
significant respiratory tract hemorrhage under
ECMO support (Table 3). Two patients in the
non-ECMO support group also suffered from
upper gastroenteral tract bleeding episodes.
In terms of long-term outcome, none of the
surviving ECMO support group patients had a
home O,-dependent status or had expired at the
6-month follow-up. Two of the 3 survivors in
the non-ECMO support group were lost to fol-
low-up and the third was alive at the 6-month
follow-up without home O,-dependence (Table
3).

Discussion

Viral pneumonia, which is typically as-
sociated with disease in childhood, is increas-
ingly recognized as a cause of problems among
adults. Certain viruses, such as influenza virus,
can attack immunocompetent adults, but other
viruses take advantage of vulnerable patients
only. A swine influenza pandemic occurred in

Outcome ECMO Non- ECMO P value
(N=6) (N=7)
Successful weaning from ventilator (%) 5(83) 2(29) 0.048
ICU days, median (IQR) 31 (19.25-40.5) 10 (1-12) 0.062
Hospital days, median (IQR) 40 (26-51.75) 17 (5-46) 0.150
Ventilator days, median (IQR) 30 (18.5-36.8) 10 (1-13) 0.063
Mortality In ICU (%) 1(17) 4 (57) 0.135
In hospital (%) 1(17) 4 (57) 0.135
Complication Hemorrhage (%) 4(67) 2(29) 0.170
6 months’ survival (%) 5(83) 1 (14)*
Bedridden status (%) 0(0) 0 (0)*
Home O,-dependent (%) 0 (0) 0 (0)*

Data are presented as number (%) or median (interquartile ranges), ICU: intensive care unit

*One survivor in the non-ECMO support group was transferred to the long-term care unit under ventilator support on day 17 and was lost to

follow-up; the other survivor was discharged home without an O, support requirement and was lost to follow-up on day 30.

Thorac Med 2013. Vol. 28 No. 4
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Fig. 2. Survival curves of critically ill patients who were admitted to our intensive care units with influenza-related severe ARDS. (Log

Rank: p=0.164)

2009 during which the rate of hospitalization
reached 7% and the rate of pneumonia was re-
ported as 0.4% [8]. Among patients admitted to
hospitals, 9-31% required ICU admission [2]
and more than 80% of these patients required
mechanical ventilation due to influenza-associ-
ated pneumonia with ARDS [9]. The mortality
rate among patients admitted to the ICU with
respiratory failure varied from 17-28% [9].

In the past 2 decades, the technical evolu-
tion of ECMO has led to significant improve-
ment in the survival of critically ill patients.
ECMO effectively improved survival in se-

lected acute failed cardiac or pulmonary func-
tion patients who would normally have a 100%
mortality rate due to severe illness [10]. There-
fore, ECMO was used with patients with ARDS
in order to reduce lung injury and give the lung
more time to recover. However, the use of and
the indications for ECMO in the most severe
cases of ARDS remain highly debated [11-13].
Only 1 multicenter, prospective, randomized
controlled trial showed significant improvement
in survival without disability in patients with
severe illness but potentially reversible respira-
tory failure with ARDS (defined as a Murray

fimiees St © KB 102 £F 28 & 4
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score >3 or pH <7.2 despite optimal conven-
tional treatment) [5].

In our study, the ECMO support group had
a lower hospital mortality rate (17%) than the
non-ECMO support group, although without a
statistically significant difference. This result
is close to the reported mortality rate (21%) of
influenza A patients associated with respira-
tory failure with ECMO support during the
HIN1 pandemic in the observational study
published in JAMA 2009 [14], but better than
the mortality rate of 56% (5/9) in a prospective
observational study published in Intensive Care
Medicine 2010 [15]. The patient characteristics
of the ECMO support group, such as age, gen-
der and PaO,/FiO, level, were similar to those
of the latter study [15]. Multiple organ failure
contributed to the death of most of the ECMO
non-survivors in both our study and the latter
prospective observational study [15]. That few-
er patients in our study received ECMO sup-
port while in an ongoing multiple organ failure
status may be the reason why we had a lower
mortality rate in the ECMO support group. The
only expired patient in the ECMO group had
multiple organ failure due to refractory hypox-
emia before ECMO implantation. This patient
was transferred for further ECMO support man-
agement from another hospital where she re-
ceived conventional mechanical therapy. How-
ever, multiple organ failure developed when
she arrived at our hospital. Even with ECMO
support, she still died of multiple organ failure
within 1 day. When she arrived, it was probably
too late to set up ECMO for this patient. The
other survivors had received ECMO support
before multiple organ failure occurred. In the
group without ECMO, the 4 patients that pre-
sented multiple organ failure expired quickly.
When patients present hypoxia under conven-

Thorac Med 2013. Vol. 28 No. 4

tional mechanical ventilation therapy, they may
progress to multiple organ failure and die with-
out rescue therapy. That was why the patients
without ECMO support tended to have shorter
ICU stays, and fewer hospital days and ventila-
tor days than patients with ECMO. In addition,
there was a significantly better mechanical
ventilator weaning rate in the ECMO support
group in our study. With regard to the long-
term outcome of our study, limited data were
acquired to analyze the difference with ECMO
support because 2 of the non-ECMO support
survivors were lost to follow-up on day 17 and
day 30. All of the survivors in the ECMO sup-
port group were successfully weaned from the
ventilator during hospitalization, and none of
them required home O, therapy or a bedridden
status due to deteriorated lung condition after
recovery from severe ARDS. That mechanical
ventilator support could be immediately weaned
allowing the lungs rest under ECMO support
and minimizing ongoing secondary lung injury
in the ARDS lungs may be the reason [16].

There are several limitations in this study.
First, the case number is small. No statistically
significant difference in patient mortality was
shown between the ECMO and the non-ECMO
support group due to the limited patient number
in both arms. Further large, prospective stud-
ies are needed to confirm this result. Second,
this was a retrospective study and the timing of
ECMO set up could not be controlled. Based on
the results of this study, it would be better in fu-
ture prospective studies to set up ECMO before
multiple organ failure appears.

Conclusion

In patients with influenza virus pneumonia-
related severe ARDS, ECMO support may be an
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effective rescue treatment strategy for refracto-
ry severe hypoxemia, and lead to a significantly
higher successful ventilator weaning rate, a
lower hospital mortality rate and better long-
term outcome.
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Micropapillary-Predominant Invasive Adenocarcinoma
with Aerogenous Spread — A Case Report

Hui-Hsuan Shih, Yu-Chung Kung, Chi-Yuan Tzen*, Ming-Jen Peng

Micropapillary components of lung adenocarcinoma are classified into 2 types,
aerogenous and stromal invasive, based on their pattern of dissemination. Aerogenous
spread is characterized by the presence of tumor cells floating within the alveolar spaces
rather than invading the stroma, and is more frequently encountered than the stromal
invasive type. This suggests that metastasis of tumor cells occurs via the alveolar spaces
by intercellular and cell-matrix interactions, and involves a neutrophil-mediated process and
subsequent signaling cascades. The clinical presentation includes multifocal intrapulmonary
metastases, the shedding of tumor cells that are found in the bronchoalveolar lavage, and
an inflammatory process in the non-neoplastic lung tissue. Aerogenous spread therefore
indicates a rather poor prognosis. We presented a 68-year-old woman with TANOM1a
adenocarcinoma and multifocal intrapulmonary metastases. The pathological examination
of resected tissue showed micropapillary-predominant invasive adenocarcinoma with an
aerogenous spread within the alveolar space. The non-neoplastic lung tissue showed marked

inflammation and necrosis. (Thorac Med 2013; 28: 209-214)

Key words: aerogenous spread, micropapillary components, invasive adenocarcinoma

Introduction

Travis and colleagues proposed a new clas-
sification for adenocarcinoma in TASLC/ATS/
ERS Adenocarcinoma Multidiciprinary Panel,
March 12-13, 2009: preinvasive, minimally
invasive and invasive adenocarcinoma [1]. Mi-
cropapillary pattern is added as a new histology
subtype in invasive adenocarcinoma. It exhibits
multifocal involvement, resulting in multifocal
peripheral adenocarcinomas, relapsing and even

advanced stage disease. Aerogenous spread
makes an important contribution to this phe-
nomenon [2].

Aerogenous spread often occurs in mi-
cropapillary invasive adenocarcinoma [3] of
the lung and is characterized by the presence
of tumor cells floating within alveolar spaces
without invading the fibrotic stroma [4]. This
suggests that metastases may occur through the
alveolar space by intercellular and cell-matrix
interactions [5-6], in a process that involves

Division of Chest and Critical Care Medicine, Department of Internal Medicine, Mackey Memorial Hospital, Taipei,
Taiwan; *Department of Pathology, Mackey Memorial Hospital, Taipei, Taiwan

Address reprint requests to: Dr. Ming-Jen Peng, Division of Chest and Critical Care Medicine, Department of Internal
Medicine, Mackey Memorial Hospital, Taipei, Taiwan, 92, Sec. 2, Zhongshan N. Rd., Taipei 10449, Taiwan

fimiees St © KB 102 £F 28 & 4



210 Hui-Hsuan Shih, Yu-Chung Kung, ef al.

neutrophil infiltration and soluble mediators
[3,6]. The clinical presentation includes multi-
focal intrapulmonary metastasis [2], the shed-
ding of tumor cells found in the bronchoalveo-
lar lavage (BAL) fluid [3], and an inflammatory
process in the non-neoplastic lung tissue. Even
further vascular invasion due to a neutrophil-
mediated reaction and increased vascular endo-
thelial growth factor (VEGF) expression with
the appearance of fenestrations in the capillary
endothelium may occur without lymph node
metastasis [7]. Aerogenous spread may indicate
a rather poor prognosis [8].

Case Report

A 68-year-old woman who had never
smoked presented with productive cough with
watery sputum for 3 months. She had hyperten-
sion and diabetes mellitus with nephropathy
(stage 4 chronic kidney disease) and was treated
with regular medications. She also presented
decreased appetite and had lost 3 kg during the
previous 3 months. While coughing, the patient
experienced chest pain and shortness of breath.

Chest radiography showed multifocal ill-
defined opacities in both lungs and consolida-
tion in the left lower lung field (Figure 1). Chest
computed tomography (CT) showed multifocal
ground-glass opacities in the bilateral upper
lobes (Figure 2A). Mixed consolidation and
ground-glass opacities were also noticed in the
left lower lobe (LLL) (Figure 2B). No enlarged
lymph nodes or metastasis to the liver or ad-
renal glands were found. The bone scan was
negative for metastasis. Pulmonary function
tests revealed neither obstructive nor restrictive
defects. Cytological examination of the BAL
fluid obtained from the LLL showed adeno-
carcinoma. Wedge resection by video-assisted

Thorac Med 2013. Vol. 28 No. 4

Fig. 1. Chest radiograph showing multifocal ill-defined opacities in
both lungs and consolidation in the LLL field.

thoracoscopic surgery (VATS) of the left upper
lobe (LUL) and LLL was performed to obtain
tissue biopsies for the genetic analysis of the
epidermal growth factor receptor (EGFR) muta-
tion.

Pathological examination of specimens
from both the LUL and LLL showed micropap-
illary components-predominant invasive adeno-
carcinoma. Only minor (<5%) foci of lepidic
growth and mucinous differentiation were pres-
ent. Immunohistochemistry stains were posi-
tive for TTF-1 and napsin A. Lymphatic and
vascular invasion were absent, but aerogenous
spread was present (Figure 3). The remaining
non-neoplastic lung tissue showed marked in-
flammation and fibrosis. The endothelial growth
factor receptor (EGFR) mutation study revealed
the presence of polymorphism at codon 787 in
exon 20; the EGFR mutation was negative. The
patient unfortunately had septic shock during
the postoperative hospital course and died.
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Fig. 2. (A) Chest CT showing multifocal ground glass opacity in the bilateral upper lobes. (B) Mixed consolidation

and ground glass opacity is seen in the LLL.

Fig. 3. Micropapillary-predominant adenocarcinoma with notable

aerogenous spread, characterized by floating tumor cells (arrows)

within the alveolar spaces.

Discussion

The term of “micropapillary adenocarcino-
ma” of the lung was proposed as early as 2002
[9] and did not receive much attention, but it
has been widely discussed with regard to breast,
colon, ovarian and bladder cancers. Articles
subsequently discussing micropapillary adeno-
carcinoma of the lung mentioned the possibility
of metastasis. “Micropapillary adenocarcinoma
of the lung” was formally proposed in 2011 by

Travis and colleagues [1]. Micropapillary-pre-
dominant adenocarcinoma was further classified
into an aerogenous micropapillary component
(AMPC; tumor cells floating within alveolar
spaces; aerogenous spread) and a stromal inva-
sive micropapillary component (SMPC; tumor
cells invading fibrotic stroma) by Ohe and col-
leagues [4,10]. AMPC, which suggests that can-
cer metastasizes through the alveolar spaces, is
more frequently seen than SMPC [4,11], which
is significantly associated with pleural, lym-
phatic and vascular invasion and spread.
Aerogenous metastasis can occur by pro-
cesses in which cancer cells first grow and
spread on the basement membrane (BM), and
subsequently detach from the BM and survive
in an anchorage-independent manner in the
alveolar space (aerogenous spread), a stage at
which they could be detected by BAL [3]. This
is followed by their re-attachment and growth
on the BM at another site in the lung [5]. In in-
vasive breast micropapillary adenocarcinoma,
the tumor cells lose their cell polarity, a phe-
nomenon that is also observed in micropapil-
lary adenocarcinoma of the lung [6]. The loss
of cell polarity facilitates cell detachment from
the BM. Normally, when displaced from the
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extracellular matrix, epithelial cells undergo
apoptosis (anoikis) [5-6]. In neoplastic cells,
the altered expression of cell-matrix adhesion
molecules, integrins, integrin-associated signal-
ing molecules or apoptosis regulators may lead
to anoikis resistance [5,12]. Animal models
showed that cells with laminin-5 (LNS5) over-
expression exhibited resistance to anoikis and
activation of the EGFR by overexpressing the
LNS5-integrin-FAK (focal adhesion kinase) sig-
naling pathway [5]. Neutrophils also facilitated
the aerogenous spread by secreting soluble me-
diators and by direct cell-to-cell contact with
epithelial cells [3]. K-Ras activation in lung ad-
enocarcinoma induces IL-8 secretion, eliciting
a local inflammatory reaction with neutrophils,
which is critical for neovascularization and sus-
tained tumor growth [2-3,6]. Neoplastic cells
also express more VEGF than normal cells, and
alveolar capillaries express more proliferating
cell nuclear antigen (PCNA). The lumina of
alveolar capillaries are distended like venules,
and certain intercellular junctions remain open
with fenestrations. Capillary sprouting then
occurs [7]. Therefore, aecrogenous spread sug-
gests further vascular invasion and multifocal
intrapulmonary metastases, even without nodal
involvement [3,7].

In our case, adenocarcinoma was found in
the BAL fluid and chest CT showed multifo-
cal peripheral tumors (lung-to-lung metastasis)
without nodal involvement. The pathological
examination showed invasive adenocarcinoma
with micropapillary components-predominant
without pleural, nodal or vascular involvement,
and notable aerogenous spread in the alveolar
space. The non-neoplastic lung tissue showed
marked inflammation. All these findings were
compatible with the above-mentioned findings
characteristic of aerogenous spread.

Thorac Med 2013. Vol. 28 No. 4

Summary

Aerogenous spread plays a crucial role in
the “air metastases” of micropapillary invasive
adenocarcinoma, causing multifocal tumors and
advanced-stage disease without lymph node
metastases. This possibility was suggested by
the malignant cytology of the BAL. The mecha-
nism includes intercellular and cell-matrix
interaction, a neutrophil-mediated process and
subsequent signaling cascades. Therefore, aer-
ogenous spread suggests a more advanced stage
of the disease or predicts the possibility of re-
lapse after surgical resection.
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Fusobacterium nucleatum Infection Manifesting as
Simultaneous Psoas Muscle and Lung Abscesses:
Report of a Case

Han-Sheng Huang, Gwan-Han Shen, Jeng-Yuan Hsu

Lung abscess is usually initiated by aspiration pneumonia and results from necrosis
of pulmonary parenchyma. The most commonly aspirated pathogens are anaerobes from
the oropharyngeal cavity. However, the bacteriology of community-acquired lung abscess
(CALA) is different in present-day Taiwan. Klebsiella pneumoniae is now the most commonly
isolated pathogen in CALA. We reported a 59-year-old man who had an initial presentation
of back pain for 6 months. A rapidly growing lung abscess within 3 days and a psoas muscle
abscess were revealed on chest X-ray and abdominal computed tomography (CT) scan.
The lung aspirate culture yielded Fusobacterium nucleatum, corresponding to the patient’s
history of periodontitis, but this pathogen is not commonly seen in psoas muscle abscess.
The patient did not have an impaired swallowing mechanical defect or immunocompromised
status. Empirical treatment with intravenous Flomoxef was used initially, and then intravenous
amoxicillin/clavulanic acid was started based on the drug sensitivity test. The follow-up chest
X-ray and chest CT scan revealed improvements in the lung and psoas muscle abscesses
during hospitalization. The patient was prescribed a course of oral amoxicillin/clavulanic acid
and was discharged home. The lung abscess had resolved completely on chest X-ray when
the patient visited the hospital outpatient department. (Thorac Med 2013; 28: 215-221)

Key words: lung abscess, psoas muscle abscess, anaerobes, periodontitis, Fusobacterium nucleatum
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Introduction

Lung abscess is a process involving necro-
sis of pulmonary parenchyma and cavity lesion
formation. Primary lung abscess is typically
initiated by aspiration pneumonia caused by
anaerobic pathogens from the upper respiratory
tract or oropharyngeal cavity [1]. Most subjects

with lung abscess are immunocompromised or
have a mechanical defect associated with al-
coholism, drug abuse or dysphagia. Anaerobic
species, the most common of which are Pep-
tostreptococcus, Fusobacterium species, and
Prevotella, are normally present in the gingival
crevices [2-4]. Although the predominant or-
ganisms are anaerobic bacteria, other aerobic
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bacteria such as Streptococci milleri, Staphylo-
coccus aureus, and Klebsiella pneumoniae may
also cause monomicrobial or mixed lung ab-
scess with anaerobes [4]. Herein, we report the
case of a patient who did not have an impaired
mechanical defect or immunocompromised sta-
tus, but developed simultaneously psoas muscle
and lung abscesses.

Case Report

A 59-year-old man was an ex-smoker (2.5
PPD for 30 years) who had quit smoking for 3
years. He reported a daily alcohol intake of 3
glasses of sorghum liquor for 15 years. He ap-
peared otherwise healthy and denied major sys-
temic disease, but had a history of periodontitis.
He had noticed progressive low back pain for 6
months. Poor appetite and body weight loss of
about 10 kg then developed over the most re-
cent 6 weeks. He came to the hospital outpatient
department and chest X-ray (CXR) was taken
(Figure 1). The initial CXR did not show an
active lung lesion. Chest sonography revealed
no pleural effusion bilaterally. Three days later,
he came to the emergency room with the chief
complaint of fever, productive cough, and right
flank pain. The chest film showed a huge mass
shadow with air bubbles (Figure 2). Abdomi-
nal computed tomography (CT) revealed right
lower lobe (RLL) lung abscess around 10.6 x 7
x 2.3 cm in size and right psoas muscle abscess
from the T12 to the L2 level, around 3.1 x 4.5
cm in diameter (Figure 3).

Hematological findings were as follows:
white blood cell count 15700/ul with a differ-
ential of 85.2% neutrophils, 6.9% lymphocytes
and 6.2% monocytes, hemoglobin of 10.8 g/
dL, and a platelet count of 529000/ul. Plasma
biochemistry values were as follows: sodium

Thorac Med 2013. Vol. 28 No. 4
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Fig. 1. The initial CXR film (3 days before admission)

Fig. 2. CXR film showing a huge ground glass shadow with an air

bubble (arrow) on the 1st day of admission

135 mEq/l; potassium 4.1 mEq/l; blood urine
nitrogen 17 mg/dl; creatinine 1.1 mg/dl; alanine
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Fig. 3. Abdominal CT showing RLL lung abscess (white arrow) and right psoas muscle abscess (black arrow) on the 1st day of admission

aminotransferase 34 U/l; lactate dehydrogenase
104 U/l; C-reactive protein 22.52 mg/dl and
lactate 8.1 mg/dL.

Lung aspiration yielded a pus-like, mal-
odorous fluid. Empiric antibiotic treatment
with Flomoxef 2g iv Q8H was administered
for 7 days. The sputum Gram stain showed
few Gram-negative bacilli and culture showed
normal mixed flora. The blood culture, sputum
fungal culture, sputum acid-fast stain, and se-
rum latex test for Cryptococcus antigen were all
negative. Culture of the lung aspiration yielded
Fusobacterium nucleatum which was later sus-
ceptible to beta-lactam/beta-lactamase inhibitor.
No malignant cells, no fungi, and no Mycobac-
terium were found in the lung aspiration. The
antibiotic treatment was shifted to amoxicillin/
clavulanic acid 1.2g iv q8h for 14 days. During
antibiotic treatment, the C-reactive protein and
leukocytosis with a left shift improved gradu-
ally. The CXR revealed cavity formation with
an air-fluid level on the 5" day (Figure 4). Chest
CT scan revealed improvements in resolution
of the lung abscess and psoas muscle abscess
on the 25" day (Figure 5). The patient was dis-
charged with a prescription for oral amoxicillin/

clavulanic acid 1g po Q12H.

Discussion

The bacterial etiology of community-
acquired lung abscess (CALA) has changed in
Taiwan in recent years. Currently, Klebsiella
pneumoniae is the most commonly isolated
pathogen in CALA, followed by Streptococci
milleri and then Peptostreptococcus [5]. Of the
anaerobes, Peptostreptococcus, Prevotella, and
Bacteroides are predominant [5]. In psoas mus-
cle abscess, Staphylococcus aureus is the most
common pathogen, followed by Escherichia
coli [6]. In Taiwan, Klebsiella pneumoniae has
also became an important pathogen in psoas
muscle abscess, especially in immunocompro-
mised cases such as those with diabetes mellitus
or undergoing renal replacement therapy [7].

Combined pulmonary and psoas muscle
nocardiosis was reported in a patient with lu-
pus nephritis under prednisolone treatment [8].
The main predisposing factor of nocardiosis
infection is an immunocompromised status.
Combined pulmonary or miliary tuberculosis
with tuberculous spondylitis and psoas abscess
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Fig. 4. CXR film showing a cavity lesion with an air-fluid level (arrow) on the 5th day of admission

Fig. 5. Chest CT showing improvements in RLL lung abscess (white arrow) and right psoas muscle abscess (black arrow) 25 days later

[8-10], and, primary psoas muscle abscess due
to Fusobacterium nucleatum have also been
reported [11-12]. However, to the best of the
authors’ knowledge, the present case study is
the first to report a combined lung abscess and
psoas muscle abscess with monomicrobial Fu-
sobacterium nucleatum.

The insidious onset and occult features of

Thorac Med 2013. Vol. 28 No. 4

psoas muscle abscess usually delay its diagno-
sis and facilitate complications, such as septic
shock or deep vein thrombosis [13]. Up to 76%
of cases have localized and/or radiating pain
[14]. Therefore, in lung abscess patients with an
immunocompromised status and back or flank
pain, it is prudent to exclude psoas muscle ab-
scess by CT [15].
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Necrotizing pneumonia and lung abscess
occur 8-14 days after the initial aspiration event
[1]. Jugular vein suppurative thrombophlebitis,
bacteremia with Fusobacterium species, and
septic emboli may also result in lung abscess.
A purely anaerobic lung abscess is more likely
to have a subacute or chronic presentation (with
>30 days of presenting symptoms before diag-
nosis) than aerobic or mixed lung abscess (72%
vs. 43%) [5]. Anaerobes are slow-growing and
may be present in mixed culture with more rap-
idly growing aerobic bacteria.

Fusobacterium nucleatum is an anaerobic,
non-spore-forming Gram-negative bacillus.
The most common entry sources for Fusobac-
terium nucleatum are the lower respiratory
tract, gastrointestinal tract, genitourinary tract,
skin and soft tissue [16]. In 1 study, respiratory
tract infection was the predominant identified
source, especially for pneumonia, followed by
intra-abdominal sites [17]. Jugular vein throm-
bophlebitis, bacteremia and septic emboli might
induce disseminated Fusobacterium infection.
Pneumonia has been shown to have high rates
of respiratory failure (88.2%) and mortality
(64.7%). Meanwhile, bacteremia has been as-
sociated with high mortality (41.5%), especially
in patients with renal insufficiency, heart fail-
ure, or malignancy [18].

Species of Fusobacteria are reported to be
capable of producing p-lactamases with an inci-
dence rate of up to 41.1% [19]. Fusobacterium
nucleatum is the most common species of Fu-
sobacteria. Anaerobes from lung abscess have
shown an increase in resistance rates to penicil-
lin (15%) and clindamycin (5%) in Taiwan [5].
But monotherapy with clindamycin as empiri-
cal treatment for lung abscess is unsuitable
because of the high rate of resistance of Strep-
tococci milleri to clindamycin (20%) and the

lack of activity against Gram-negative bacilli
[5]. A B-lactam/B-lactamase inhibitor or 2™ to
3"_generation cephalosporin plus clindamycin
or metronidazole as empirical therapy for lung
abscess is recommended.

In this case, we used Flomoxef, a broad-
spectrum 3"-generation cephalosporin that cov-
ers anaerobes, Gram-positive cocci, and Gram-
negative bacilli, including extended-spectrum
beta-lactamase (ESBL)-producing species.
Then we shifted the antibiotics to amoxicillin/
clavulanic acid based on a drug sensitivity test
of lung aspirate and as an empirical therapy
for psoas muscle abscess. Effective treatment
for psoas muscle abscess should include ap-
propriate antibiotic therapy and drainage of the
abscess. However, successful treatment with
antibiotics alone has also been reported [14,20-
21]. Abscesses smaller than 3 cm in size may
be treated with antibiotics alone; surgery can be
reserved for complicated recurrences [20].

In conclusion, we demonstrated the pres-
ence of Fusobacterium nucleatum, an anaerobic
pathogen, simultaneously in lung abscess and
psoas muscle abscess. Periodontal disease is
a risk factor for anaerobic lung abscess. Im-
munocompromised status may have been the
underlying cause of both the lung abscess and
psoas muscle abscess in the reported patient.
B-lactam/B-lactamase inhibitor or 2" to 3™-
generation cephalosporin plus clindamycin or
metronidazole is recommended for treatment
of combined lung and psoas muscle abscesses
caused by Fusobacterium nucleatum.
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A Case of Disseminated (3 organs) and Complicated
Tuberculosis Infection with Multiple Endocrine
Disturbances

Pai-Yang Lin, Jiunn-Diann Lin*, Ming-Chih Yu, Kuan-Jen Bai, Shian-Jiun Lin,
Jer-Hwa Chang

We reported the case of a 22-year-old female presenting with disseminated and
complicated tuberculosis (TB) infection with multiple endocrine disturbances. The patient had
miliary pulmonary TB, TB meningitis with tuberculoma, and tuberculous enteritis. She also
had multiple endocrine disturbances, including hypothyroidism, hypogonadism, and growth
hormone deficiency. After 5 months of thyroxin supplement, all the endocrine disturbances,
especially of the thyroid, had returned to normal under effective anti-tuberculous drug
treatment. To now the best of our knowledge, there has been no published report such as
ours of a case of disseminated and complicated TB with endocrine disturbances. (Thorac

Med 2013; 28: 222-227)

Key words: disseminated tuberculosis, hypogonadism, hypothyroidism, hypopituitarism

Introduction

According to the statistical data of the
Centers for Disease Control in Taiwan, 12,589
people were infected with mycobacterium tu-
berculosis (TB) in 2011. In the United States,
extrapulmonary TB accounts for roughly 15%
of TB cases among immunocompetent hosts [1],
and in Taiwan, cases of new extrapulmonary
TB amounted to around 4% of all TB cases in
2009 [2]. Lymphatic TB was the most common
of the extrapulmonary TB cases, followed by
bone and joint TB; involvement of the endo-

crine system was very rare [3]. In the published
literature, involvement of the hypothalamo-
pituitary axis, in the form of TB meningitis, is
also uncommon, and is 1 of the most severe
forms of extrapulmonary TB, resulting in high
morbidity and mortality [4].

We report a rare case of disseminated TB
complicated with multiple organ involvement,
including the lung, brain, and intestine. Acute
respiratory distress syndrome (ARDS) devel-
oped 3 days after hospitalization, although TB is
a rare cause of ARDS [5]. There were also mul-
tiple endocrine disturbances, including hypothy-

Division of Pulmonary Medicine, Department of Internal Medicine, Wan Fang Hospital, Taipei Medical University;
*Division of Endocrinology and Metabolism, Department of Internal Medicine, Shuang Ho Hospital, School of

Medicine, Taipei Medical University

Address reprint requests to: Dr. Jer-Hwa Chang, Division of Pulmonary Medicine, Department of Internal Medicine,
Wan Fang Hospital, Taipei Medical University, No. 111, Section 3, Hsin-Long Road, Taipei, Taiwan

Thorac Med 2013. Vol. 28 No. 4



Disseminated Tuberculosis Infection with Multiple Endocrine Disturbances 223

roidism, hypogonadism, and growth hormone
deficiency. After successful anti-tuberculous
treatment, the multiple endocrine disturbances
returned to normal. To the best of our knowl-
edge, this is the first published case of diffuse
TB infection with multiple endocrine dysfunc-
tions.

Case Report

This 22-year-old female had no history of
systemic medical problems. Her body height
was 162 cm, and body weight was 42.9 kg.
She had experienced chill/fever, lethargy, and
general weakness for several weeks, and went
to local medical doctors who diagnosed her as
having upper respiratory tract infection. With
progression of the symptoms, she was sent to
our emergency department, where she reported
burst headaches and lethargy. The brain MRI
revealed multiple small, target-like enhancing
nodules (Figure 1). The chest X-ray (CXR) also
revealed diffuse and tinny lung lesions, compat-
ible with miliary TB (Figure 2). The chest CT

Fig. 1. Brain MRI revealed multiple small,

target-like enhancing nodules.

Fig. 2. CXR revealed diffuse tiny nodules in the bilateral lung fields
(the 1™ admission day).

Fig. 3. Chest CT also revealed diffuse peribronchial infiltration, a

tree-in-bud appearance, and patchy consolidations in bilateral lungs.

also revealed diffuse peribronchial infiltration,
a tree-in-bud appearance and patchy consolida-
tions in the bilateral lungs (Figure 3). She was
then given anti-tuberculous drugs, including
isoniazid, rifampicin, pyrazinamide, and eth-
ambutol, and was admitted to the intensive care
unit under the impression of disseminated TB
infection.

She received a lumbar puncture with low
glucose and elevated protein levels in the cere-
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w3 )

Fig. 4. CXR revealed diffuse tiny nodules and infiltration in the
bilateral lung fields (the 2™ admission day).

Fig. 5. Caseating granulomatous inflammation in the small intestine

serosa.

brospinal fluid (CSF) and a positive TB poly-
merase chain reaction (PCR) finding. Under the
impression of TB meningitis, dexamethasone
(5 mg) 1 amp ivd q6h was thus prescribed for
8 days. Three days later, she developed ARDS
(Figure 4). The sputum acid-fast bacilli stain
was positive, and the acid-fast bacilli culture of

Thorac Med 2013. Vol. 28 No. 4

sputum later revealed mycobacterium TB and
was sensitive to all anti-tuberculous drugs. Due
to disease severity, streptomycin and moxiflox-
acin were later added to the anti-tuberculous
treatment. After endotracheal tube extubation
and successful general medical control, she was
transferred to a general isolation ward.

On the 21" admission day, she developed
intestinal obstruction, and on the 28" day, un-
derwent exploratory laparotomy with opera-
tive findings of severe adhesion status post-
adhesiolysis and decompression. The pathology
report of the small intestine serosa was fibrous
adhesion band with caseating granulomatous
inflammation (Figure 5). The TB PCR test of
ascites was positive.

On 47" admission day, the CXR incidentally
revealed right pneumothorax (Figure 6), which
was poorly resolved, so she accepted video-
assisted thoracoscopic surgery (VATS) 2 weeks
later. After she had attained a stable condition,

4

Fig. 6. CXR revealed right pneumothorax (the 47" admission day).
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she was discharged with outpatient department
follow-up.

During admission, she presented a series of
endocrine problems, as follows:

Hypothyroidism

The TSH was 0.491 ulU/ml (normal range:
0.27~4.20), free T4 was 0.741 ng/dl (normal
range: 0.93~1.71), and triiodothyronine (T3)
was 84.05 ng/dl (normal range: 70~200), so
central hypothyroidism was diagnosed, but
she did not accept a thyroxin supplement for
3 months. The following TSH was 1.74 ulU/
ml, free T4 was 0.765 ng/dl, and T3 was 130.6
ng/dl, so she then accepted thyroxine 0.05 mg
po qd for 3 months following 0.1 mg qd po
for 2 months. After cessation of thyroxine, the
follow-up free T4 and TSH levels were within a
normal range.

Hypogonadism

No menstruation had occurred for months,
so she underwent a series of studies. In the mid-
follicular phase, the follicle-stimulating hor-
mone (FSH) level was 6.88 mIU/ml (normal
range: 3.85~8.78), the luteinizing hormone
(LH) level was 1.00 mIU/ml (normal range:
2.12~10.89), and the estrodiol level was less
than 20 pg/ml (normal range: 27~122). Central
hypogonadism was then diagnosed. She received
7 days of medroxyprogesterone and estradiol
for the missed menstrual periods, but with little
effect. After effective anti-TB treatment for 6
months, normal menstruation returned.

Growth hormone deficiency

The insulin-like growth factor 1 (IGF-1)
level was 96.1 ng/ml (normal range: 116~358),
but growth hormone therapy was not added.
Two months later, after effective TB treatment,

Py e

Fig. 7. CXR after anti-TB treatment revealed much improvement (the
11" month).

the IGF1 level returned to 369 ng/ml.

The clinical picture and CXR (Figure 7)
showed much improvement after the successful
treatment.

Discussion

In Taiwan, the mortality rate of patients
with active pulmonary TB requiring mechani-
cal ventilation is very high [6]. According to
the Science Citation Index (SCI) of published
papers till now, the most commonly involved
endocrine organ in TB is the adrenal gland [7].
This is the first reported case of disseminated
and complicated TB infection with multiple
endocrine system disturbances. Hypothalamic
pituitary axis dysfunction, including hypothy-
roidism, hypogonadism, and growth hormone
deficiency, was suspected to be central ner-
vous system (CNS)-related TB infection. Thus
the treatment was focused on the underlying
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disease [8-9]. It was not surprising that the
hypothalamic-pituitary axis dysfunction of the
patient fully recovered after effective anti-TB
treatment.

Hypomenorrhea and amenorrhea in patients
with pulmonary TB may result from dysfunc-
tion of the CNS, premature ovarian failure, or
organic lesions in the uterine endometrium.
Amenorrhea due to TB is caused mostly by
a functional or organic disorder in the hypo-
thalamic-pituitary-ovarian axis [8-9]. As for
growth hormone deficiency, the indication is
mainly focused on Turner’s syndrome, idio-
pathic short stature, and other factors [10], so
growth hormone was not given to the patient
during hospitalization.

The case number of patients with dissemi-
nated TB with multiple organ involvement is
very low. We may perform an endocrine study
under clinical suspicion, especially when the
CNS is involved. If the patient receives treat-
ment as soon as possible, there may still be a
good prognosis.
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Mycobacterium tuberculosis Complicated with Acute
Respiratory Distress Syndrome — A Case Report

Yu-Mu Chen*, Hsu-Ching Kao*, Po-An Chou*, Wen-Feng Fang*,
Chin-Chou Wang*,**, Chia-Cheng Tseng*

Tuberculosis (TB) that is caused by M. tuberculosis complex accounts for approximately
2.5% of all deaths in the world. The TB infection rate has increased as well with the rapid
growth of the human immunodeficiency virus (HIV)-infected population in HIV endemic areas.
The mortality rate of patients with TB-related acute respiratory distress syndrome (ARDS)
ranges from 33% to 100%, which is higher than the ARDS mortality rate due to other causes.
Early recognition and prescription of anti-TB medication is very difficult, which also explains
the higher mortality rate of TB -related ARDS.

Herein, we reported a 60-year-old man who presented with non-responding community-
acquired pneumonia. The final diagnosis was TB-related ARDS, which was confirmed by
clinical evidence and positive TB polymerase chain reaction (PCR) testing. A literature review
is also included. (Thorac Med 2013; 28: 228-234)

Key words: pulmonary tuberculosis, acute respiratory distress syndrome (ARDS), polymerase chain

reaction

Introduction

Tuberculosis (TB) is caused by Mycobac-
terium tuberculosis (M. tuberculosis) complex
infection. It is an important infectious disease
associated with high mortality and morbidity,
and accounts for 2.5% of all deaths in the world
[1]. In TB endemic areas, M. tuberculosis ac-
counted for about 2% of community-acquired
pneumonia (CAP), but is easily misdiagnosed
[2]. The TB infection rate has increased as well

with the rapid growth of the human immunode-
ficiency virus (HIV)-infected population in HIV
endemic areas [3].

Acute respiratory distress syndrome
(ARDS) is a common disorder in critical care
medicine. It is characterized by non-cardiogenic
pulmonary edema, lung inflammation, hypox-
emia, and decreased lung compliance, and is as-
sociated with high mortality and morbidity. The
common etiologies include sepsis, aspiration
of gastric contents, and multiple blood trans-

*Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Kaohsiung Chang Gung
Memorial Hospital, Chang Gung University College of Medicine, Kaohsiung, Taiwan; **Graduate Institute of
Occupational Safety and Health, Kaohsiung Medical University, Kaohsiung, Taiwan
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fusions (>15 units/24 hr in 1 study) [1]. Most
patients with TB infection have insidious onset
symptoms, but ARDS as an initial presentation
is a rare circumstance in previous case reports

[4].
Case Report

A 60-year-old male farmer with a history
of type II diabetes mellitus suffered from inter-
mittent fever up to 39°C for 10 days. The fever
was associated with cough, scanty sputum and
mild exertional dyspnea. The patient denied
dysuria, a travel history, or a recent animal con-
tact history. When the patient was admitted to
the emergency department on 06 Jan 2011, the
laboratory data showed no leukocytosis (WBC:
7.5 10°/uL), but neutrophils were predominant
in the differential count (segments: 91%). Bio-
chemistry tests revealed normal renal function
and a normal brain natriuretic peptide (BNP)
level. Liver function impairment (AST: 131 U/
L ALT: 60 U/L) and elevated procalcitonin (1.98
ng/mL) were noted. Chest radiographs revealed
bilateral lung field infiltration with right cos-
tophrenic angle blunting (Figure 1), with con-
solidation and an interstitial pattern. Urinalysis
results were within the normal range.

Moxifloxacin was administrated initially
due to a suspicion of CAP. The antibiotic was
shifted to imipenem combined with clarithro-
mycin 48 hours later because of deterioration.
The patient’s sputum samples were sent for
common aerobic culture and acid-fast bacil-
lus stain. Nasal swab was also performed for
possible influenza infection. Urine Legionella
antigen (Ag), serum Cryptococcus Ag, and my-
coplasma antibodies were also evaluated but all
showed negative findings.

However, the patient was intubated on day

L i
Fig. 1. The initial chest X-ray obtained on 06 Jan 2011 revealed

bilateral lung consolidation.

Fig. 2. Follow-up chest X-ray revealed progression of the bilateral

lung consolidation.

6 after admission for acute respiratory failure
and ARDS status (PaO,/FiO,: 54). CXR re-
vealed progression of the consolidation (Fig-
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ure 2). Chest computed tomography disclosed
bilateral diffuse lung consolidation (Figure 3).
Bronchoscopy revealed no endobronchial le-
sion, but some purulent secretion. Bronchial
washing was performed from the right upper
lobe and yielded a negative acid-fast stain result
but a positive TB-polymerase chain reaction
(PCR) finding. First-line anti-TB medication,
with Rifater [rifampin (RMP) 120 mg, isonia-
zid (INH) 80 mg, and pyrazinamide 250 mg],
5 tablets and ethambutol 400 mg 3 tablets once
daily, were then administrated since day 9 after
admission. Hydrocortisone 300 mg per day and
furosemide 120 mg per day in divided doses
were also prescribed for ARDS. Although the
AST level was elevated up to 3 times the upper
limit before starting anti-TB medication, the
patient had no symptoms of nausea, vomiting,
or abdominal pain. He also denied a history of
hepatitis B or C infection.

After appropriate anti-TB therapy, the chest
radiograph (Figure 4) revealed rapid resolution

Fig. 3. Chest computed tomography revealed bilateral diffuse lung

consolidation.

Thorac Med 2013. Vol. 28 No. 4

Fig. 4. CXR revealed much resolution of the lung consolidation

after initiation of anti-TB therapies.

and the patient was extubated on day 12 after
admission. His liver function later improved.
He was discharged on day 21, his respiratory
condition was quite stable, and he was not in
need of any respiratory support device. Positive
culture with M. tuberculosis complex was con-
firmed 3 weeks later.

Discussion

Identification of the primary cause of re-
spiratory distress is vital for the initiation of
appropriate therapy. Active pulmonary TB is a
rare primary cause of ARDS and is associated
with very high mortality [5]. TB occurs initially
as an acute and rapidly progressive pneumonia.
This is unusual because tubercle bacilli multi-
ply only once every 18 to 24 hours as opposed
to most pathogenic bacteria, which can multi-
ply every 20 to 30 minutes. It is suggested that
for this to occur, either a massive number of
tubercle bacilli or, more likely tuberculoprotein
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must be aspirated causing an acute exudative
hypersensitivity reaction into new areas of the
lung [6].

Acute tuberculous pneumonia is charac-
terized by fever, productive cough, and high
temperature with signs of severe toxicity and
consolidation, the presence of large confluent
dense shadows on chest X-ray film involv-
ing at least 1 lobe, and tubercle bacilli in the
sputum [7]. The rapidly progressive course of
acute tuberculous pneumonia can mimic that of
bacterial pneumonia. However, the longer dura-
tion of symptoms before admission is the most
important factor differentiating TB from other
infectious etiologies [8]. In acute tuberculous
pneumonia, symptoms are usually less than 1
month in duration [9].

ARDS is more common in miliary TB than
in tuberculous bronchopneumonia, and also has
a worse prognosis [10]. ARDS caused by mili-
ary TB is associated with a high fatality rate [11].
The mortality rate in patients with pulmonary
TB requiring mechanical ventilation is very
high, with the presence of multiple organ fail-
ure and consolidation on chest radiograph [12].

Treatment has been considered to be an im-
portant factor affecting patient outcome [13-15].
Higher mortality is present in patients who do
not receive optimal treatment with a triple com-
bination that includes INH and RMP. Impaired
liver function is a major reason to withdraw
the INH and RMP, but other causes have also
been described [16]. With anti-TB treatment,
diffusing capacities may improve rapidly, and
oxygenation may function well. Thus, mortality
may be improved by resolving the ARDS sta-
tus.

Early recognition and prescription of anti-
TB medication is very difficult and is the reason
why ARDS caused by TB has a higher mortality

rate than ARDS due to other etiologies [17-20].
This patient was a non-responder to empirical
therapies for CAP [21]. The possible reasons
for the non-response to CAP therapies include
unusual microbial etiologies that were not cov-
ered by the empirical therapeutic regimens.
Based on previous research, Pseudomona ae-
ruginosa causes about 10% of non-responding
CAP cases [22]. Another study revealed that
methicillin-resistant Staphylococcus aureus was
the primary causative agent of non-responding
CAP [23-24].

Other less common microorganisms respon-
sible for non-responding CAP include mycobac-
teria, fungi, Pneumocystis jirovecii, Nocardia,
and anaerobes that are not covered by antibiot-
ics recommended in the CAP or HAP guide-
lines [25].

For non-responders to CAP treatment, it is
important to completely reevaluate the history
and physical examination, and review risk fac-
tors, environmental factors, professional factors
and recent travel or animal contact histories [21].
Tests should be performed, such as chest X-ray,
which can detect cavitation and effusion, anti-
gen tests for detection of Legionella pneumoph-
ila and cytomegalovirus, and acid-fast stain for
Mycobacterium spp. and Nocardia spp.

After the initial empirical antibiotics thera-
pies had failed, our patient followed up with
a chest radiograph that revealed bilateral pul-
monary infiltration. As suggested in the study
above, urine Legionella Ag, Cryptococcus Ag
and sputum acid-fast stain were checked, but all
revealed negative results. Bronchoscopy was
arranged for further evaluation and revealed
positive TB PCR results [26] and negative com-
mon aerobic and anaerobic cultures.

An interesting question is whether TB
caused ARDS to occur in this patient or he was
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just a man who had TB combined with ARDS
due to another cause. Such a debate is reason-
able since only 40-50% of CAP pathogens can
be isolated under extensive diagnostic proce-
dures [27-28]. The negative acid-fast stain re-
sults in both the sputum culture and bronchial
washing of this patient meant he had a low
burden of mycobacteria bacilli. Can such a
low burden of mycobacteria bacilli cause TB-
ARDS? In a previous study, the positive acid-
fast stain rate was 44% in sputum and 48% in
tracheal aspiration among TB-ARDS patients
(4). With such a low burden of mycobacteria
bacilli, the ARDS pattern caused by hypersen-
sitivity reacted to tuberculoprotein rather than
direct invasion by the M. tuberculosis organ-
ism (6). This may also be the reason why the
patient improved so quickly. This patient had
progressive disease even with 4 days of broad
spectrum antibiotics [25,29-30], but achieved
rapid improvement after taking anti-TB medica-
tion. Thus, TB was the most likely cause of this
ARDS event.

Conclusion

Identification of the primary cause of respi-
ratory distress is vital for the initiation of appro-
priate therapy. Active pulmonary TB is a rare
primary cause of ARDS and is associated with
very high mortality. Acute pneumonia prob-
ably represents an exudative hypersensitivity
reaction to tuberculoprotein, rather than actual
inflammation caused by the M. tuberculosis
organism. These infiltrates can appear within a
matter of days and can clinically simulate acute
bacterial pneumonia. TB should be considered
in the differential diagnosis of acute pneumonic
infiltrates with respiratory failure; rapid diagno-
sis and treatment may rescue the patient from

Thorac Med 2013. Vol. 28 No. 4

possible mortality.

References

Ju—

. Agarwal R, Gupta D, Aggarwal AN, et al. Experience with
ARDS caused by tuberculosis in a respiratory intensive
care unit. Intensive Care Med 2005; 31(1): 1284-7.
2.Bloom BR, Murray CJ. Tuberculosis: commentary on a

reemergent killer. Science 1992; 257(6): 1055-64.

3. Escombe AR, Moore DA, Gilman RH, ef al. The infec-
tiousness of tuberculosis patients coinfected with HIV.
PLoS Med 2008; 5(8): e188.

4. Sharma SK, Mohan A, Banga A, et al. Predictors of deve-
lopment and outcome in patients with acute respiratory
distress syndrome due to tuberculosis. Int J Tuberc Lung
Dis 2006; 10(4): 429-35.

5.Keim LW, Schuldt S, Bedell GN. Tuberculosis in the
intensive care unit. Heart Lung 1977; 6(4): 624-34.

6. Bronkhorst W. Pathogenesis of pulmonary tuberculosis.
Geneeskd Bl 1954; 46(3): 51-74.

7.Schwartz WS, Moyer RE. The management of massive
tuberculous pneumonia; a therapeutic review of seventy-
five cases. Am Rev Tuberc 1951; 64(1): 41-9.

8. Septimus EJ, Awe RJ, Greenberg SD, et al. Acute tuber-
culous pneumonia. Chest 1977; 71(6): 774-5.

9. Calix AA, Ziskind MM, Leonard AJ, et al. Acute tuber-
culous pneumonia in the Negro. Am Rev Tuberc 1953;
68(3): 382-92.

10. Shneerson JM. Respiratory failure in tuberculosis: a
modern perspective. Clin Med 2004; 4(1): 72-6.

11. Kim JY, Park YB, Kim YS, ef al. Miliary tuberculosis and
acute respiratory distress syndrome. Int J Tuberc Lung
Dis 2003; 7(4): 359-64.

12.Lee PL, Jerng JS, Chang YL, et al. Patient mortality of
active pulmonary tuberculosis requiring mechanical venti-
lation. Eur Respir J 2003; 22(1): 141-7.

13. Penner C, Roberts D, Kunimoto D, et al. Tuberculosis as
a primary cause of respiratory failure requiring mecha-
nical ventilation. Am J Respir Crit Care Med 1995; 151(3
Pt 1): 867-72.

14. Pablos-Mendez A, Sterling TR, Frieden TR. The relation-

ship between delayed or incomplete treatment and all-

cause mortality in patients with tuberculosis. JAMA

1996; 276(15): 1223-8.



Tuberculosis Complicated with Acute Respiratory Distress Syndrome 233

15. Sacks LV, Pendle S. Factors related to in-hospital deaths
in patients with tuberculosis. Arch Intern Med 1998;
158(17): 1916-22.

16. Schaberg T, Rebhan K, Lode H. Risk factors for side-
effects of isoniazid, rifampin and pyrazinamide in patients
hospitalized for pulmonary tuberculosis. Eur Respir J
1996; 9(10): 2026-30.

17.Jeon K, Koh WIJ. Predictors of developing acute respira-
tory distress syndrome in patients with miliary tubercu-
losis. Int J Tuberc Lung Dis 2011; 15(20): 995.

18. Phua J, Stewart TE, Ferguson ND. Acute respiratory dis-
tress syndrome 40 years later: time to revisit its definition.
Crit Care Med 2008; 36(21): 2912-21.

19. Tsushima K, King LS, Aggarwal NR, et al. Acute lung
injury review. Intern Med 2009; 48(22): 621-30.

20. Young MP, Manning HL, Wilson DL, et al. Ventilation
of patients with acute lung injury and acute respiratory
distress syndrome: has new evidence changed clinical
practice? Crit Care Med 2004; 32(23): 1260-5.

21. Caballero J, Rello J. Combination antibiotic therapy for
community-acquired pneumonia. Ann Intensive Care
2011; 1(28): 48.

22.Yu VL. A clinical solution to antimicrobial resistance in
community-acquired pneumonia: narrowing the spectrum
of antimicrobial therapy: comment on “Current and
potential usefulness of pneumococcal urinary antigen
detection in hospitalized patients with community-ac-
quired pneumonia to guide antimicrobial therapy”. Arch
Intern Med 2011; 171(25): 172-3.

23.Peleg AY, Munckhof WJ. Fatal necrotising pneumonia

due to community-acquired methicillin-resistant Staphy-
lococcus aureus (MRSA). Med J Aust 2004; 181(29):
228-9.

24 Nimmo GR, Playford EG. Community-acquired MRSA
bacteraemia: four additional cases including one asso-
ciated with severe pneumonia. Med J Aust 2003; 178(30):
245.

25.Drusano GL. What are the properties that make an anti-
biotic acceptable for therapy of community-acquired pne-
umonia? J Antimicrob Chemother 2011; 66 Suppl 3(26):
iii61-7.

26. Taegtmeyer M, Beeching NJ, Scott J, et al. The clinical
impact of nucleic acid amplification tests on the diagnosis
and management of tuberculosis in a British hospital.
Thorax 2008; 63(16): 317-21.

27. Ustianowski A. Diagnostics for community-acquired and
atypical pneumonia. Curr Opin Pulm Med 2012; 18(31):
259-63.

28. Pereira-Silva JL. Recommendations and implementation
of guidelines for community-acquired pneumonia: more
problems than solutions. J Bras Pneumol 2012; 38(32):
145-7.

29. Le Bris-Tomczak A, Bedos JP, Billon C, et al. Antibiotic
strategy in severe community-acquired pneumococcal
pneumonia. Med Mal Infect 2012(33).

30. Avdic E, Cushinotto LA, Hughes AH, et al. Impact of an
antimicrobial stewardship intervention on shortening the
duration of therapy for community-acquired pneumonia.
Clin Infect Dis 2012; 54(24): 1581-7.

fimiees St © KB 102 £F 28 & 4



234

Yu-Mu Chen, Hsu-Ching Kao, et al.

ik R fii % S B B A S JE S8 — Wi i B
X PR SERE (R TR (IR v 5

RAAR* mems Emz* FAXE* a2l SRR

LBk

P P AR S L R R L 2 F L G g
SFIEE R SR G R TS A AR R R G NS o 1T R TS AR RN FRPR
ABEEE D @RI ] S T -

APRNNBE L - 2 ET BRI R RO AR A L o A AR E
GRS R 0 LT R AT R 0 R RO PR IR S kL T
PLUGRFURBHAF LA F R G L FF AR SRR F B A RS L R e 2
/,is A BB R ER S E R TRE gt o (4 ”i"p;—}‘f 2013; 28: 228-234)

Mk BPF - AR R pGH - REFAHF &

Thorac Med 2013. Vol. 28 No. 4



235

Video-assisted Thoracoscopic Excision of Double
Para-esophageal Bronchogenic Cysts, One Intramural
and the Other Extramural: A Case Report

Ying-Yuan Chen, Wei-Li Huang, Yau-Lin Tseng

Bronchogenic cysts, which are congenital bronchopulmonary malformations, are
frequently solitary and are located in the superior and middle mediastinum and in the lung
parenchyma. Para-esophageal and especially intramural esophageal bronchogenic cysts
are very rare. We report an unusual case of a middle-aged woman with double para-
esophageal bronchogenic cysts: 1 was intramural and the other was extramural. Video-
assisted thoracoscopic excision of both cysts was performed successfully and the patient was
discharged after a very short duration of hospitalization. (Thorac Med 2013; 28: 235-240)

Key words: bronchogenic cyst, esophageal, video-assisted thoracoscopic, surgery

Introduction

Bronchogenic cysts result from abnormal
budding of the primitive ventral foregut [1].
The most common locations of bronchogenic
cysts are the mediastinum and lung parenchy-
ma. Para-esophageal, and especially intramural
bronchogenic cysts are rare; the majority of
intramural cysts are esophageal or enterogenous
cysts [2]. The tumor location and composition
in imaging studies can assist in the differential
diagnosis, but surgical resection is inevitably
recommended for the definite diagnosis, symp-
tom relief, and prevention of complications
and malignant transformation [2-3]. Herein, we
report the case of a middle-aged woman with

double para-esophageal bronchogenic cysts
who successfully underwent video-assisted tho-
racoscopic excision of both cysts.

Case Report

The patient was a 51-year-old housewife
with a normal health status who denied dyspha-
gia, odynophagia or weight loss. At the time
of the report, she had no history of smoking
or drinking. A retrocardiac paraspinal mass,
about 3 cm in size, was noted incidentally in
routine chest radiography (Figure 1A). Chest
computed tomography (CT) showed 2 ovoid,
homogenously hypodense, mediastinal masses;
1 was about 3.8 x 2.6 cm at the T3-4 level, and
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Fig. 1. Imaging studies of this case; A: Chest X-ray (PA view) showed 2 mediastinal tumors; 1 at the left upper mediastinum (black

arrows) and the other at the left lower mediastinum (hollow arrow); B: CT showed an ovoid hypodense mediastinal mass to the left

of the upper esophagus; C: CT showed an ovoid hypodense mediastinal mass posterior to the lower esophagus; D: Esophagography

showed an external indentation of the esophagus at the T2-4 level (hollow arrow); E: Esophagography showed a paraesophageal

mass superimposed on the lower esophagus at the T9 level (hollow arrows).

the other was 3.2 x 2.3 cm at the T9-T10 level
(Figures 1B, 1C). Both masses were without
contrast-enhancement, and the borders between
the masses and esophagus were unclear. Esoph-
agography showed that there was an extrinsic
indentation at the T2-4 level, and a para-esoph-
ageal mass superimposed at the lower esopha-
gus at the T9 level (Figures 1D, 1E). There was
no communication between the masses and the
esophagus. The differential diagnosis included
enteric or bronchogenic cysts, leiomyoma, and
gastrointestinal stromal tumor. There were no
other notable findings in physical and labora-
tory examinations.

She underwent video-assisted thoracoscopic
excision of the mediastinal masses through the
left hemithorax. The upper mass was totally
encompassed within the superior mediastinum

Thorac Med 2013. Vol. 28 No. 4

above the aortic arch, but it was located outside
the esophageal wall and was excised without
interfering with the esophagus (Figure 2A). In
contrast, the lower mass was an exophytic tu-
mor protruding from the lower esophagus and
originating beneath the muscular layer of the
esophagus. This tumor was enucleated from the
esophageal submucosal layer with partial myec-
tomy (Figure 2B). An esophagoscope was intro-
duced to ensure mucosal integrity while dissect-
ing the tumor from the esophageal submucosa.
The edge of the esophageal muscle was closed
after tumor excision. Both tumors were cyst-
like masses, but the content of the upper mass
was serous fluid and that of the lower mass was
yellow-whitish mucus (Figure 2C).

The patient was allowed to eat a soft diet
after the operation, and her postoperative course
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Fig. 2. A and B: Intraoperative images of the 2 cysts. The upper cyst (*) was within the upper

mediastinum (A). The lower cyst (**) originated beneath the esophageal muscle (m) (B). C: The

gross picture of these 2 bronchogenic cysts. The upper cyst (left) contained serous fluid and was

ruptured during dissection; the lower cyst (right) contained mucus-like material; D and E: The

microscopic view of the upper cyst (D) and the lower cyst (E). Both showed respiratory epithelial

lining with bronchial-type glands, smooth muscle bundles and hyaline cartilage in the cyst wall (H&E,

100x).

was uneventful. She was discharged on postop-
erative day 3. The microscopic findings of these
2 masses showed pictures of bronchogenic
cysts lined with respiratory epithelium. The cyst
wall contained bronchial-type glands, smooth
muscle bundles and hyaline cartilage (Figures
2D, 2E). No evidence of malignancy was seen.

Discussion

Bronchogenic cysts, a type of bronchopul-
monary malformation, result from abnormal
budding of the primitive ventral foregut be-
tween the 3rd and 6th week of gestation [1].
The true incidence of bronchogenic cysts is un-
known and is believed to be underestimated be-
cause many cases are asymptomatic [4]. The lo-
cation of bronchogenic cysts depends on when
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the abnormal budding of the primitive ventral
foregut occurs. Mediastinal bronchogenic cysts
occur in the early stages of gestation, and intra-
pulmonary cysts occur at a later stage of gesta-
tion [1]. Approximately 2/3 of bronchogenic
cysts develop in the mediastinum and 1/3 in the
lung parenchyma; very few bronchogenic cysts
are reported in unusual locations along the route
of foregut development, such as the neck, sub-
diaphragm and retroperitoneum [2-3]. In cases
of mediastinal bronchogenic cysts, the common
locations are hilar, subcarinal and paratracheal;
those in the para-esophageal region are uncom-
mon, and those totally within the esophageal
wall are rare [5]. Most bronchogenic cysts are
solitary. There have been 4 reports of double
bronchogenic cysts, and only 1 case report dis-
cussing double intramural esophageal broncho-
genic cysts [6].

Dysphagia is infrequently presented in
mediastinal and intrapulmonary bronchogenic
cysts, but it is the most common symptom in
esophageal bronchogenic cysts [5]. The other
common symptoms of esophageal broncho-
genic cysts are chest pain and chest discomfort.
Although the upper cystic lesion of this patient
showed external compression of the esophagus
on esophagography, she did not develop symp-
toms. This must have been due to the fact that
the pressure derived from the serous content of
this cyst was low.

There are many diagnostic modalities that
can be used to distinguish a mediastinal cystic
lesion from other space-occupying lesions and
assist in preoperative diagnosis. These tools
include chest radiography, CT, magnetic reso-
nance imaging (MRI), esophagography, endos-
copy, and endoscopic ultrasound (EUS); chest
radiography and CT are the 2 most common
diagnostic methods. However, the accuracy

Thorac Med 2013. Vol. 28 No. 4

of preoperative diagnosis based on radiologic
images is only 10-40%, and none of the above
techniques can indicate the exact nature of a
cyst [7]. Moreover, it is usually difficult to dis-
tinguish whether a para-esophageal cystic le-
sion is located inside or outside the esophageal
wall [8]. The esophagography findings in this
study suggested the upper cyst was possibly in-
side the esophagus and the lower cyst was out-
side the esophagus. This was incompatible with
the operative findings of the locations of these 2
cystic lesions. Although its content was serous
fluid, the upper cyst was located in the thoracic
inlet, which was a relatively narrow space; thus,
an esophageal indentation was seen. On the
other hand, the cyst with jelly-like content orig-
inating beneath the muscle layer of the esopha-
gus showed no compression of the esophagus,
because it protruded into the free pleural cavity.
Endoscopic ultrasound might play a role in pre-
operatively defining the relationship between a
tumor and the esophageal wall, but we did not
perform this examination.

The majority of intramural esophageal
cysts are esophageal or enterogenous cysts;
intramural esophageal bronchogenic cysts are
extremely rare [2]. Bronchogenic cysts are usu-
ally filled with white milky material, are lined
with pseudo-stratified columnar epithelium
and sometimes contain foci of smooth muscle,
hyaline cartilage and seromucous glands. On
the other hand, esophageal cysts contain green
mucoid material and are lined with intestinal or
gastric epithelium [9]. In our case, the materials
within these 2 cysts were different, the reason
for which is unclear.

Surgical resection of bronchogenic cysts
provides a definite diagnosis and also preven-
tion of complications, such as intracystic hem-
orrhage, infection, inflammation, ulceration,
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and rupture, and potentially malignant changes
[2-3]. Excision of mediastinal bronchogenic
cysts by thoracotomy is the conventional stan-
dard. With the development of video-assisted
thoracoscopic surgery, thoracoscopic exci-
sion of these lesions has been reported to be
safe and have the many benefits of minimally
invasive surgery [4,7]. Although excision by
thoracotomy is still favored by most surgeons
when an intramural esophageal cystic lesion is
encountered, these cysts actually can be enucle-
ated from the esophageal mucosa using thora-
coscopic surgery, with acceptable complication
rates [5,10]. In addition, video-assisted thoraco-
scopic surgery can be used as a diagnostic tool
for defining the locations of the cysts before a
definite procedure is performed, if the preopera-
tive diagnosis is vague. We agree that esopha-
goscopic monitoring during thoracoscopic ex-
cision of a mass, as in thoracotomy surgery, is
very useful in terms of controlling the integrity
of the esophageal mucosa [11]. If the adhesion
between the cyst wall and the peripheral struc-
ture is too severe, rendering submucosal dissec-
tion unsafe or resulting in other situations that
lead to abandoning thoracoscopic surgery as an
option, conversion to the thoracotomy approach
should be undertaken, without a doubt, to pre-
vent possibly disastrous complications.

In conclusion, bronchogenic cysts should
be taken into account during the differential di-
agnosis of a paraesophageal cystic lesion, and it
should be noted that esophageal bronchogenic
cysts can be multiple. The degree of esophageal
luminal compression does not imply the layer
from which the cystic lesion is derived. Video-
assisted thoracoscopic surgery could have diag-

nostic and therapeutic benefits for excision of
para-esophageal bronchogenic cysts with both a
safe and improved recovery course.
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Endobronchial Hamartoma Removed by Flexible
Bronchoscopy via Electrocautery — A Case Report

Wen-Ming Lee*, Chih-Yen Tu*,**, Wei-Chih Liao*, Chia-Hung Chen*,
Chuen-Ming Shih*, Wu-Huei Hsu*

Primary tumors of the trachea are usually malignant (90%). Only 10% of them are
benign, and include fibroma, schwannoma, leiomyoma and hamartoma. About 1.4-20%
of hamartomas has an endobronchial location and can be symptomatic due to airway
obstruction. Surgical resection has been considered traditionally as the standard of care
for endobronchial hamartoma. However, endoscopic resection has a therapeutic efficacy
comparable to surgical resection, but spares a major operation. Herein, we report a 56-year-
old female with an endobronchial chondroid hamartoma complicated with obstructive
pneumonia in the right middle lobe and the right lower lobe that was diagnosed and
definitively treated with bronchoscopic techniques. Endobronchial treatment was performed
using a flexible bronchoscope with electrosurgery. This approach resulted in complete
resolution of the patient's symptoms. Follow-up bronchoscopic examinations 1 year after
the bronchoplasty procedure excluded residual or recurrent disease. Minimally invasive
bronchoscopic resection for endobronchial harmatoma is a safe, effective method with a low
complication rate. (Thorac Med 2013; 28: 241-246)

241

Key words: endobronchial harmatoma, interventional bronchoscopy, electrocautery

Introduction

Pulmonary hamartoma is a very rare form
of benign neoplasm of the lung [1]. In 1934,
Goldsworthy applied this term to benign tumors
located in the lung that were composed predom-
inantly of a combination of fat and cartilage
[2]. These tumors occur in parenchymal and
endobronchial locations, the latter representing
10-20% of the total number of pulmonary ham-

artomas [3-5]. Even though endobronchial ham-
artomas are considered benign in nature, they
are generally broad-based lobulated nodules
that grow slowly, resulting in symptoms of air-
way obstruction including cough, hemoptysis,
dyspnea, or obstructive pneumonia, and have
the potential of fatal complications [6]. There-
fore, surgical resection has been considered the
standard of care for endobronchial hamartoma.
In this report, we describe a 56-year-old woman
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Hospital, Taichung, Taiwan; **Department of Life Science, National Chung Hsing University
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who presented with obstructive pneumonia due
to endobronchial tumor. The endobronchial
hamartoma was diagnosed and successfully
resected using flexible fiberoptic bronchoscopy
with electrocautery, sparing a surgical interven-
tion.

Case Report

This 56-year-old female non-smoker with
a history of asthma presented with a primary
complaint of intermittent fever, dyspnea and
productive cough for several weeks. The physi-
cal examination was unremarkable. Her chest x-
ray (CXR) in May 2011 revealed bilobar pneu-
monia in the right middle lobe (RML) and right
lower lobe (RLL) (Figure 1). She was treated
with empirical antibiotics without any improve-

ment in the CXR image. An endobronchial
lesion with airway obstruction was suspected

\
Fig. 1. Chest radiograph revealed bilobar collapse in the RLL and
RML.

Thorac Med 2013. Vol. 28 No. 4

Fig. 2. The tumor (arrow) located in the bronchus intermedius is

seen in the CT section.

because of her unresolved pneumonia. Chest
CT (Figure 2) scans revealed an irregular lesion
of low attenuation, which totally obstructed the
right intermediate bronchus. We then performed
bronchoscopy for the endobronchial tumor,
which had a non-friable, smooth surface (Figure
3A). The tumor was totally resected endoscopi-
cally by electrocautery mechanical debridement
(Figure 3B) at the same time, because it had
caused RML and RLL collapse related to her
dyspnea. After the bronchoplasty procedure, the
follow-up CXR revealed her obstructive pneu-
monia had recovered (Figure 4). The histologi-
cal examination of the endobronchial tumor was
compatible with hamartoma (Figure 5). Follow-
up bronchoscopic examination of the patient 1
year after the interventional bronchoscopic pro-
cedure excluded residual or recurrent disease.

Discussion

Pulmonary hamartomas are benign lesions
that consist of pulmonary and bronchial ele-
ments, which are usually combined with car-
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Fig. 3A. Bronchoscopic view of the endobronchial tumor in the
bronchus intermedius.

Fig. 3B. Bronchoscopic view after the endobronchial tumor was

resected by electrocautery.

tilaginous tissue, fat, and smooth muscle [2].
Although hamartomas are the most common
benign lung tumors, they are still rare, with an
incidence of only 0.025% to 0.96% in different
studies [7-8]. The peak age of incidence is be-

\}

Fig. 4. Follow-up chest radiograph after electrocautery revealed that
the RML and RLL had expanded.

Fig. 5. Microscopic feature: section stained with hematoxylin

and eosin (x 200). Structures that are part of the condroid and

seromucinous glands were found in lipomatose areas.

tween 40 and 60 years, with a male preponder-
ance [9]. Most pulmonary hamartomas appear
as solitary peripheral lesions and are asymp-
tomatic. However, endobronchial hamartomas
are frequently present, with symptoms caused
by endobronchial obstruction. It is very hard to
establish the diagnosis of endobronchial ham-
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artoma based on radiographic images if there is
no distal parenchymal change of the lung such
as atelectasis, obstructive pneumonia, or ab-
scess formation.

Bronchoscopy and biopsy should be perfor-
med for any patients with pulmonary symptoms
such as cough, repeated pulmonary infection,
and hemoptysis [5]. Endoscopic examination
typically reveals a lesion with a smooth, regu-
lar, soft surface that is non-friable to the touch
of the device [7,9]. Although these features sug-
gest a benign lesion, on some occasions, dis-
tinguishing between the tumors and malignant
lesions based on macroscopic findings alone
might be difficult; therefore, biopsy should be
performed routinely in all patients presenting
with such lesions. An adequate tissue sample
for diagnosis is hard to obtain from an endo-
bronchial hamartoma covered with normal epi-
thelium, and the diagnosis is easily missed in
the differential diagnoses due to its rarity. Only
15% of endobronchial hamartomas are diag-
nosed preoperatively. As a result, lobectomy or
pneumonectomy is performed in 47% of endo-
bronchial hamartomas, even though the tumor
is benign [10].

Endobronchial tumor-related lung collapse
requires interventional bronchoscopy for endo-
bronchial tumor excision to relieve the patient’s
symptoms, such as dyspnea or obstructive pneu-
monia. The technique employed for the resec-
tion of endobronchial hamartomas depends on
the tumor location, the presence of lung paren-
chymal disease reaching the distal airways, the
presence of extrabronchial growth, and even-
tual symptoms. The management of such tu-
mors should be individualized according to the
characteristics of each patient and the lesion.
The traditional treatment is thoracotomy with
bronchostomy, lobectomy, or lung resection [7].

Thorac Med 2013. Vol. 28 No. 4

Due to the benign nature of these lesions, en-
doscopic resection has become a popular tech-
nique for their resection, because it provides
satisfactory results without the risks associated
with thoracotomy [11-12]. Rigid bronchoscopic
treatment provides excellent outcomes, control
of symptoms, and avoids the risks of surgical
intervention [13-14]. However, the advantages
of the use of flexible bronchoscopy in the man-
agement of these tumors include less invasive-
ness, lesser need for general anesthesia, quicker
bronchial opening, shorter hospital stays, and
lower costs. The various methods for resecting
endobronchial lesions include the use of laser,
electrocautery, cryotherapy, and argon plasma
coagulation. Complete excision of the tumor
and treatment of the tumor base reduces the
chance for local recurrence and maintains the
patency of the affected bronchus. Therapeutic
bronchoscopy with electrocautery was reported
recently to be a safe and effective choice of
treatment [15-17]. Although endobronchial
electrocautery is usually safe, complications
such as tracheal fires [15], bleeding [18], and
aspiration pneumonia post-procedure [16] may
occur and have been reported.

In conclusion, endobronchial hamartoma
is a rare benign tumor of the tracheo-bronchial
tree, and diagnosis of these lesions can be chal-
lenging. Moreover, endoscopic removal, per-
formed by an experienced bronchoscopist, is a
safe and effective alternative to surgical resec-
tion for these endobronchial hamartomas.
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Non-renal Microscopic Polyangiitis with Acute
Pulmonary Hemorrhage: A Case Report

Chin-Liang Chuang, Wann-Cherng Perng*, Chin-Feng Giian*,
Chuan-Chou Tu, Deng-Ho Yang**, Shou-Cheng Wang

Microscopic polyangiitis (MPA) is a systemic small-vessel necrotizing vasculitis associated
with antineutrophil cytoplasmic antibodies, similar to granulomatosis with polyangiitis (GPA),
but without granuloma. The pathogenesis of MPA may be endothelial damage and vasculitic
lesions. The manifestations often include renal or pulmonary involvement; however, other
systemic lesions might also be observed. Over 90% of MPA patients exhibit renal involvement
with extra-renal vasculitis at varying sites. Cases of non-renal MPA are clinically uncommon.
We report the case of a 46-year-old male with pulmonary fibrosis, which had persisted for
10 years before the diagnosis of non-renal MPA. The patient also had acute pulmonary
hemorrhage due to an infection-induced flare-up of vasculitis, which occurred 2 years after
the diagnosis of non-renal MPA. (Thorac Med 2013; 28: 247-252)

Key words: microscopic polyangiitis, pulmonary fibrosis, pulmonary hemorrhage

Introduction

Microscopic polyangiitis (MPA) is a small-
vessel necrotizing vasculitis associated with
antineutrophil cytoplasmic antibodies (P-
ANCA). It affects men more often than women
and usually begins after the age of 50. The 2
organs usually involved — and often defin-
ing the prognosis — are the kidneys and lungs
[1]. MPA commonly involves the kidney with
a variable course of renal disease; 25-45% of
patients progress to dialysis [2-3]. In contrast,
pulmonary involvement occurs in a smaller pro-

portion of patients (10-30%) [4]. Diffuse alveo-
lar hemorrhage is the most serious form of lung
involvement in MPA and has been reported in
12-29% of patients in several series [2,5]. An
alternative presentation of lung involvement
is pulmonary fibrosis (PF), which is observed
in 36% of patients at the time of diagnosis [6].
PF has a poor prognosis and may precede other
disease manifestations by a variable length of
time. We report the case of a 46-year-old man
with PF for 10 years prior to the diagnosis of
non-renal MPA, and acute alveolar hemorrhage,
which occurred 2 years after the diagnosis of
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of Chest Medicine, Department of Internal Medicine, Tri-Service General Hospital; **Division of Rheumatology/
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non-renal MPA.

Case Report

A 46-year-old man had a persistent dry
cough and had been receiving symptomatic
treatment in a local clinic for 13 years. PF and
posterior mediastinal masses were noted at the
age of 42. At the age of 44, the patient under-
went surgery for the posterior mediastinal mass
and an open lung biopsy. The posterior medias-
tinal mass was found to be a bronchogenic cyst.
The open lung biopsy showed capillaritis with
perivascular infiltration of inflammatory cells
and subclinical alveolar hemorrhage. Palpable
purpura appeared simultaneously on both lower
limbs and the trunk. Laboratory data revealed
positive results for myeloperoxidase (P-ANCA)
and elevated levels of C-reactive protein (CRP),
although renal function was within normal lim-
its. Definite MPA was diagnosed on the basis
of the presence of palpable purpura, open lung
biopsy findings, positive results in the myelo-
peroxidase (P-ANCA) test, and elevated CRP
levels. Since diagnosis, the patient had been
receiving immunotherapy, including predniso-
lone and cyclophosphamide, in the rheumatol-
ogy outpatient department. Two days before the
current admission, a cough with intermittent
bloody discharge was noted. In the emergency
room, we observed massive hemoptysis, fe-
ver, dyspnea, and disturbances in conscious-
ness. The physical examination revealed pale
conjunctiva, and breathing with the sound of
bilateral crackles. Laboratory data were as fol-
lows: white blood cell count, 13900/uLL (normal
4,500 to 11,000); hemoglobin, 9.6 g/dL; C-
reaction protein (CRP), 20.3 mg/dL (normal
0 to 0.5); BUN, 16 mg/dL (normal 6 to 20);
creatinine, 0.8 mg/dL (normal 0.7 to 1.2). Arte-
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rial blood gas was: pH, 7.05 (normal 7.35 to
7.45); PaCO,, 100.3 mmHg (normal 35 to 45);
Pa0,, 140.2 mmHg (normal 75 to 100); HCOy
, 27.6 mEq/l; O, saturation, 97% (normal 92 to
98.5) under an O, mask (15 L/min). Chest x-
rays revealed a bilateral alveolar filling pattern
with extensive consolidation (Figure 1). Chest
computed tomography showed areas of consoli-
dation interspersed with areas of ground glass
attenuation in the bilateral lung fields (Figure 2).
Under the impression of MPA complicated with
acute pulmonary hemorrhage, the patient was
admitted to the intensive care unit. Chest radi-
ography and polymerase chain reaction analysis
of the sputum revealed Prneumocystitis jiroveci
pneumonia; therefore, sulfamethoxazole/trim-
ethoprim was administrated to treat the hypoth-
esized lung infection. Methylprednisolone (1000
mg daily for 3 days) was administered intrave-
nously to control the MPA flare-up, but a poor

Fig. 1. Bilateral alveolar filling pattern with extensive consolidation,

compatible with acute pulmonary hemorrhage in this case
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Fig. 2. Bronchiectastic change and areas of consolidation interspersed with areas of ground glass attenuation compatible

with interstitial lung disease with acute pulmonary hemorrhage

Fig. 3. Chest x-rays after adequate treatment

response was noted. Plasma exchange was per-
formed subsequently, after which the patient’s
general condition and hemoptysis improved.
He was successfully weaned from the ventilator
on the 9" hospital day. The CRP levels, which
were 10.5 mg/dL (normal level, 0-0.5 mg/dL),
and the chest X-ray images suggested disease
resolution (Figure 3).

Discussion

ANCA can activate primed neutrophils to
release reactive oxygen species and lyse endo-
thelial cells. Moreover, neutrophils activate the
alternative complement pathway to generate
factors such as C5a and C3a, which amplify
the intensity of ANCA-induced inflammation.
Systemic or local infection can trigger and am-
plify this effect by stimulating the release of
proinflammatory cytokines and chemokines,
which upregulate the expression of endothelial
adhesion molecules [7-8]. The main fluoro-
scopic staining ANCA patterns are the diffuse,
granular cytoplasmic (C-ANCA) pattern, and
the perinuclear (P-ANCA) pattern. C-ANCA
is also known as PR3-ANCA due to the pres-
ence of autoantibodies targeting serine protease
proteinase-3, while P-ANCA (known as MPO-
ANCA) represents antibodies directed against
many antigens, among which, myeloperoxidase
is the most frequent in patients with ANCA-
associated vasculitis [9-10]. Antigen specificity
(PR3 or MPO) does not effectively differenti-
ate among various types of ANCA-associated
vasculitis. However, C-ANCA/PR3-ANCA are
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mainly found in GPA, while P-ANCA/MPO-
ANCA are more prevalent in MPA. Non-renal
MPA is usually P-ANCA-negative, although
5% of renal MPA cases are also P-ANCA-nega-
tive. MPA involving the lung but not the kidney
has been reported in 4 cases of alveolar capil-
laritis without detectable glomerulitis among 25
autopsy cases of MPA [11]. Non-renal MPA can
be accompanied with PF at the time of diagno-
sis, more commonly in ethnic Chinese and Jap-
anese patients; moreover, PF is less responsive
to treatment than vasculitic manifestations [12].
In this case, PF was noted before the diagnosis
of MPA; progressive pulmonary destruction and
alveolar hemorrhage were observed 2 years af-
ter the diagnosis of MPA. One report described
3 elderly patients who had PF as an unusual
clinical manifestation of MPA [13]. The theory
of PF is currently based on fibroblastic foci. PF
associated with MPA may be caused by subclin-
ical alveolar hemorrhage, vasculitis, or other
conditions [14-16]. The association between PF
and ANCA-associated vasculitis is not acciden-
tal; the anti-myeloperoxidase antibody plays a
direct role in the pathogenesis of PF, which is
the major cause of death [17]. Diagnosis in such
cases is typically delayed by at least 3 months,
and there is a longer delay in the absence of
extra-renal disease [18].

Interstitial lung disease is an underappreci-
ated manifestation of MPA [13,19-21], and the
age at which ANCA-associated vasculitis is di-
agnosed in patients with PF often seems higher
than expected [16]. The diagnosis and classifi-
cation of MPA are more difficult if renal vascu-
litis is absent, as in the present case, or if ANCA
is absent. These factors often lead to a delay
in the diagnosis and treatment of MPA. In our
case, the gap between the initial detection of PF
and the diagnosis of MPA was 10 years, i.e., the
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diagnosis was greatly delayed. Therefore, MPA
should be considered in the differential diagno-
sis for PF of unknown etiology. The presence
of ANCA will increase the risk of developing
vasculitis in the future, and the monitoring of
ANCA levels will allow for specific monitor-
ing of at-risk patients. Infection could trigger
a flare-up of the patient’s vasculitis, which
would in turn lead to alveolar hemorrhage. A
Pneumocystis jiroveci pneumonia infection was
found in our case. During the course of ANCA-
associated vasculitis, bacterial, fungal, or vi-
ral infection can trigger a vasculitis flare-up.
Therefore, infection in these patients should be
avoided, and infected patients should be moni-
tored closely for flare-up of vasculitis.

Patients with MPA complicated with diffuse
alveolar hemorrhage are treated with plasma-
pheresis and immunotherapy, including high
doses of prednisolone and cyclophosphamide
[22]. We observed a poor response with the
initial steroid therapy and a good response with
plasma exchange in our patient. Plasma ex-
change might be useful in dialysis-dependent
patients and in those with alveolar hemorrhage
[23].

Conclusion

PF can be the initial manifestation of non-
renal MPA, which is relatively rare. Detecting
PF and taking MPA into consideration in the
differential diagnosis of PF can facilitate early
diagnosis of MPA in such cases. Avoiding infec-
tions could decrease the incidence of vasculitis
flare-ups and subsequent complications. Plasma
exchange can be used as a rescue therapy in
MPA with alveolar hemorrhage.
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Pulmonary Sequestration Presenting as Chronic
Intermittent Hemoptysis

Po-An Chou*, Yu-Mu Chen*, Chin-Chao Wang*,**, Hsu-Ching Kao*,
Ya-Chun Chang*, Shih-Feng Liu*,***

We reported a 28-year-old female patient with no systemic iliness who presented
with chronic intermittent hemoptysis for 5 years. Chest computed tomography revealed
pulmonary sequestration with 1 feeding artery originating from the celiac trunk. Right lower
lung lobectomy with pulmonary sequestration resection was performed, after which, the
hemoptysis resolved. By presenting this case we hope to emphasize the concept that
pulmonary sequestration cannot be excluded by a normal chest x-ray, and that pulmonary
sequestration alone can be the cause of chronic intermittent hemoptysis in an otherwise
asymptomatic patient. A review of the literature on pulmonary sequestration is also presented.

(Thorac Med 2013; 28: 253-259)

Key words: pulmonary sequestration, chronic hemoptysis, bronchopulmonary sequestration

Introduction

Bronchopulmonary sequestration (BPS), or
pulmonary sequestration, is a congenital anom-
aly consisting of a nonfunctioning mass of lung
tissue that lacks normal communication with
the tracheobronchial tree. Instead of being nor-
mally supplied by pulmonary circulation, the
sequestered lung receives part or all of its blood
supply from systemic circulation [1]. Because
of its various chest x-ray (CXR) presentations,
sequestered lung could easily be overlooked if

there is not enough alertness to the possibility of
this disease. We report the case of 28-year-old
woman with chronic intermittent hemoptysis.
The initial CXR was nearly normal, but chest
computed tomography (CT) revealed intralobar
pulmonary sequestration (ILS). The hemoptysis
resolved completely during the follow-up after
resection of the pulmonary sequestration.

Case Report

A 28-year-old woman without systemic dis-
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ease in the past presented to our chest outpatient
department with a history of recurrent intermit-
tent hemoptysis. Hemoptysis occurred with a
frequency of 4 to 6 times every year, persisting
for 5 years before she sought medical advice at
our hospital.

The hemoptysis usually presented with spit-
ting a mouthful of fresh blood. There was no
predilection for morbidity timing or synchron-
icity with menstruation, but a few episodes of
fever with copious sputum occurred around the
time of the hemoptysis attack in the past. The
patient had never experienced symptoms in-
dicative of a bleeding tendency in the past, like
gastrointestinal bleeding, easy bruising or gum
bleeding.

The initial hemogram and coagulation pro-
file in our hospital showed a normal platelet
level, prothrombin time, and activated partial
thromboplastin time. CXR imaging revealed bi-
lateral clear lung fields, except mild infiltration
in the right lower lung field, close to the right-
side border of the heart (Figure 1). Some hemo-
statics were prescribed, with a partial response.
Bronchoscopy was carried out for identification
of the bleeder 3 days later. No blood streak or
blood clot was noted during the procedure. The
accessible bronchial mucosa was all smooth
and intact.

High-resolution chest CT (Figures 2, 3) was
arranged soon after the normal bronchoscopy
result. A focal consolidation patch with emphy-
sematous bordering was found in the medial
inferior aspect of the right lower lung, and was
supplied possibly by 2 aberrant arteries from
the right side of the celiac trunk. Pulmonary se-
questration of the posteromedial basal lung was
suspected, due to the imaging findings.

Thoracoscopic wedge resection of the right
lower lung pulmonary sequestration was car-

Thorac Med 2013. Vol. 28 No. 4

Fig. 1. The initial CXR obtained on 14 May 2012.

Fig. 2. Chest contrast-enhanced CT, parasagittal view, obtained on
25 June 2012. A mass lesion (3.3 x 2.6 cm in size) located at the
right posteromedial basal lung. The supplying artery (marked by a

white arrow) is clearly delineated with its origin at the celiac trunk.

ried out following the chest CT. During the
operation, right basal lung consolidation with
an obstructed bronchial lumen and frank pus
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Fig. 3. Chest contrast-enhanced CT, parasagittal view, obtained on

25 June 2012. The venous drainage of the sequestered lung (marked
by a white arrow) collected in the right atrium.

accumulation was noted. A feeding artery that
originated from the paraesophageal side of the
celiac artery was ligated. Pathology reported a
whitish fibrotic pulmonary tissue, measuring 9.8
x 5.5 x 3.2 cm, and the microscopic evaluation
was compatible with pulmonary sequestration.
No malignant cells or evidence of congenital
pulmonary airway malformation (CPAM) could
be seen in the specimen. The operative findings
and pathology report were compatible with ILS.

There was no recurrence of hemoptysis
during the 2-month postoperative follow-up,
and the patient did not experience copious spu-
tum production as before. Medical control with
hemostatics and antibiotics was no longer re-
quired.

Discussion
Pulmonary sequestration is traditionally

classified as ILS or extralobar pulmonary se-
questration (ELS), based on its pleural invest-

ment. By definition, ILS is located within a
normal lobe and lacks its own visceral pleura,
and ELS is found outside the normal lung and
has its own pleura. Some experts have proposed
bronchopulmonary-foregut malformation as an-
other variant when the sequestered lung is con-
nected to the gastrointestinal tract [2].

Of the various congenital anomalies of the
lung, BPS accounts for 0.15-6.4% of all mal-
formations [3]. ILS is more common by far and
comprises 75-90% of all BPS [3-4]. ILS affects
males and females equally, but there is a signifi-
cant male predominance in ELS [1-2].

The pathogenesis of pulmonary sequestra-
tion is still debated. Despite the obvious cor-
relation of ELS with other congenital diseases,
some cases of ILS seemed to be acquired after
birth. This is based on the finding that there was
a paucity of cases in a neonatal autopsy series
[5], and the observation that pulmonary inflam-
mation can stimulate collateral circulation to
the lung [6]. In contrast, most of the cases with
ELS were diagnosed within the first year of life,
with or without the development of respiratory
compromise [7]. ELS also has higher incidence
of associated congenital anomalies than ILS. In
a series of 28 cases among children and adults,
associated malformations occurred in 43% of
ELS and 17% of ILS cases [3].

The clinical features of pulmonary seques-
trations vary, depending on the type of mal-
formations, age at presentation and the size of
the sequestered lung. On prenatal ultrasound,
pulmonary sequestration commonly presents as
an incidental finding of an echogenic thoracic
mass that can be small or occupy most of the
hemithorax [8-10]. Mediastinal shift is often
seen in cases of large pulmonary sequestration.
Hydrops may develop in a minority of patients,
possibly due to vascular compression [8-9,11-

fimiees St © KB 102 £F 28 & 4



256 Po-An Chou, Yu-Mu Chen, ef al.

13]. There is no validated predictive factor cur-
rently to estimate the progression of pulmonary
sequestration and the risk of developing hy-
drops.

ELS typically presents in symptomatic new-
borns with respiratory compromise. Recurrent
pneumonia is less commonly reported, and most
patients remain asymptomatic throughout the
course. Most cases of postnatal ELS were iden-
tified during evaluation of an associated anoma-
ly.

ILS is usually detected in adolescents with
recurrent pneumonia or signs of airway infec-
tion, like fever and productive cough. It is rarely
diagnosed in the perinatal period. When patients
with ILS become older, hemoptysis and chest
pain may occur. If the aberrant artery supply-
ing a sequestered lung is large, heart failure can
develop in rare cases as a result of high cardiac
output [4,14].

Hemoptysis is generally considered the
result of elevated perfusion pressure from sys-
temic circulation. In a case series reported by
Berna et al. [15], hemoptysis was present in
30% of patients, and is considered the most
common symptom of adult-type ILS. Clinicians
would usually use thoracic angiography or CT
for the definite diagnosis in a patient with mas-
sive hemoptysis. However, there would be a
long path to the diagnosis in a patient with mild
symptoms, like our patient.

Congenital anomalies may be associated
with pulmonary sequestration. Reported anom-
alies include congenital diaphragmatic hernia,
vertebral anomalies, congenital heart disease,
pulmonary hypoplasia, and colonic duplication
[2,16]. The sequestered lung may occasionally
be a mixed lesion with CPAM, which is a risk
factor for pulmonary malignancy in the future.
However, the incidence of malignant change is
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very low and is usually limited to cases of ILS
in adults, probably due to an undetected mixed
ILS and CPAM lesion.

There are many diagnostic tools that can be
used for pulmonary sequestration. Prenatal di-
agnosis usually relies on sonography and occa-
sionally on magnetic resonance imaging (MRI)
for difficult cases [8,17]. However, we will fo-
cus more on the diagnosis of postnatal pulmo-
nary sequestration in the following discussion.

CXR is necessary for initial evaluation
when pulmonary sequestration is considered.
Sequestrations typically appear as a uniformly
dense mass in the lower lobes, especially the
left lower lobe [2,16,18], but they can be found
virtually anywhere in the lung parenchyma. In
addition, cystic formation in the sequestered
lung may occur with recurrent infection, and
air-fluid levels can be found with the existence
of bronchial communication. Some ELS were
found as extrathoracic lesions in the subdia-
phragmatic or retroperitoneal region. All of the
above findings, however, are nonspecific to pul-
monary sequestrations.

On sonography, pulmonary sequestrations
are usually found as a homogenously echogenic
mass [19], but cystic structure or complex for-
mation can be seen in some cases. Doppler ul-
trasound can help identify the aberrant systemic
blood supply and the venous drainage. The sup-
plying arteries usually come from the aorta or
its branches, with venous drainage returning to
the left atrium. Venous return to the right atri-
um, as in this patient, is a less common finding.

CT is considered the tool of best resolution
for lung parenchymal abnormalities associated
with pulmonary sequestration. As with the find-
ings on CXR, the appearance of sequestered
lung can vary, including a solid mass, cystic
formation, cavitary mass with air-fluid level
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or a collection of multiple cysts [4,10,19-20].
Emphysematous changes at the margin of the
lesion are common findings. With the wide ap-
plication of contrast-enhanced or helical CT,
visualization of small supplying arteries and ve-
nous drainage has become easier, making it the
diagnostic procedure of choice. MRI usually
is not involved in the diagnosis of pulmonary
sequestration, but MR angiography can assist in
identifying the vascular supply and its orienta-
tion in difficult cases [18,21-22].

The differential diagnosis includes CPAM,
congenital diaphragmatic hernia, bronchogenic
cyst, and congenital lobar emphysema. CPAM,
in particular, should always be excluded be-
cause of the high incidence (around 50%) of
hybrid lesion in ELS. Some cases of pathologi-
cally proved CPAM had a systemic supplying
artery, which increased the uncertainty of radio-
logical diagnosis in pulmonary sequestration.

Treatment of BPS consists of surgical ex-
cision, mainly lobectomy and resection of the
sequestered lung. In symptomatic patients, sur-
gical excision is curative and is associated with
minimal morbidity [23-24]. As for asymptom-
atic cases, fetal intervention is usually not re-
quired because of the high ratio of spontaneous
regression. Operation is often suggested for all
postnatally diagnosed patients in order to pre-
vent future risk of recurrent infection and other
complications, like hemoptysis or malignant
transformation of hybrid lesions with CPAM
[3,25-26]. There are still some experts that ad-
vocate the performance of serial monitoring in
asymptomatic ELS.

In summary, we reported the case of a young
female with chronic recurrent hemoptysis and
a nearly normal initial CXR. Being alert for
recurrent pulmonary infection and hemoptysis,
chest CT was arranged and revealed the se-

questered lung. We can learn from this case that
CXR is not conclusive in pulmonary sequestra-
tion and that a high degree of suspicion regard-
ing abnormal presentations is key to the diag-
nosis. Also, in cases with recurrent hemoptysis
with negative bronchoscopic findings, further
thoracic imaging may help identify rare causes
of airway bleeding, like pulmonary sequestra-
tion.
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