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Effects of Combined Long-Acting Beta 2-Agonists and
Inhaled Corticosteroids Therapy on Lung Mechanics
and Airway Secretion in Prolonged Mechanical
Ventilation Patients with Chronic Obstructive
Pulmonary Disease

Jlun'Long Wang*’***, Wen_Cheng Chao**,****, Sheu-Fen Lee**’
Chieh-Liang Wu**,*****

Background: To investigate the effect of combined long-acting 32 agonists (LABA)/
inhaled corticosteroids (ICS) on the lung mechanics and airway secretion in prolonged
mechanical ventilation (PMV) patients with chronic obstructive pulmonary disease (COPD).

Methods: Data from PMV patients receiving LABA/ICS in the respiratory care ward of
Taichung Veterans General Hospital-Chiayi Branch from October 1 to December 31, 2011
were reviewed. The demographic data, nutrient parameters, and airway dynamic parameters
were recorded. The weekly checked data during the 6-week period of use of LABA/LCS (4
puffs twice a day) were analyzed, including secretion quantitative grading scores, airway
resistance, incidence of pneumonia, and weaning status.

Results: Nineteen male patients with a mean age of 81.1+7.6 years and duration of
ventilator use of 198.7+254.9 days were enrolled. They were in a chronic wasting status
with low albumin (2.8+0.5 g/dL) and body mass index (19.8+3.8) despite adequate caloric
intake (1821.0£199.0 kcal). Airway secretion clearance and dynamic parameters showed
impaired airway secretion clearance and increased airway resistance. After the use of LABA/
ICS, airway resistance decreased by 16.3£15.2% temporally. Airway secretion quantitative
scores decreased gradually and the frequency of ventilator-associated pneumonia (VAP)
also significantly decreased from 0.82+0.75 to 0.56+0.55 times/month. Three patients were
weaned from ventilator support for a cumulative weaning rate of 18.5%.

Conclusions: A reduction of airway resistance, airway secretion, and incidence of VAP
and ventilator-dependent conditions with combined use of LABA/ICS in PMV patients with
COPD was observed. However, more prospective studies are needed to validate further
utilization of LABA/ICS for those patients weaning from ventilation. (Thorac Med 2014; 29:
323-334)

Key words: chronic obstructive pulmonary disease (COPD), prolonged mechanical ventilation (PMV),
inhaled corticosteroids (ICS), weaning
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Background

Prolonged mechanical ventilation (PMV),
defined as mechanical ventilation use longer
than 21 days, is a new global health system
challenge because of the soaring incidence
and high healthcare costs involved [1-2]. In
Taiwan, the National Health Insurance (NHI)
system provides comprehensive coverage for
both acute and chronic respiratory healthcare
services. The respiratory care ward (RCW) is a
specialized and unique unit for the care of PMV
patients. There are currently more than 3000
PMYV patients in Taiwan, costing around 2.7 bil-
lion NT dollars each year [3-4]. The low wean-
ing rate is a critical problem with PMV patients,
in addition to the rising incidence. Weaning
is difficult with PMV patients because most
patients have multiple underlying disorders, in-
cluding chronic obstructive pulmonary disease
(COPD), cardiac disease, neurologic disease,
uremia, and diabetes mellitus [5-6].

As the 5™ leading cause of death in the
world, affecting 65 million people and creat-
ing a tremendous economic burden, COPD is
also a proven critical risk factor for PMV [7-8].
Airflow limitation and airway inflammation are
key features of COPD. Current recommended
medication includes long-acting B2 agonists
(LABAs) as bronchodilators, coupled with in-
haled corticosteroids (ICS) as anti-inflammato-
ry agents [9]. Although combined LABA/ICS
therapy has been proven to be an effective treat-
ment for COPD, the effects of this combination
therapy on PMV patients with COPD remains
unknown.

This study aimed to characterize PMV
patients with COPD and investigate the effect
of LABA/ICS combination therapy on lung
mechanics and airway section in these patients.

Thorac Med 2014. Vol. 29 No. 6

We found that PMV patients with COPD were
apparently in a cachexia state, and LABA/ICS
combination may have an effect on reducing
airway resistance and secretion. Thus, we ob-
served that LABA/ICS may have some impact
on facilitating weaning from the mechanical
ventilator for PMV patients with COPD.

Methods

Subjects

This retrospective observational study was
conducted at Taichung Veterans General Hospi-
tal-Chiayi Branch, a 600-bed hospital in south-
ern Taiwan with a 60-bed respiratory care ward
(RCW). The use of the LABA/ICS combination
(Seretide 25/250 Evohaler; GlaxoSmithKline,
Uxbridge, Middlesex, UK) containing salme-
terol 25 mcg and fluticasone propionate 250
mcg was introduced to the RCW in September
2011. The recommended dosage was 4 puffs bid
via an AeroVent collapsible holding chamber
(Trudell Medical International, Canada). The
LABA/ICS was an optional therapy to be used
at the discretion the in-charge physicians.

All medical records of PMV patients with
a history of COPD and who received inhaled
LABA/ICS for at least 6 weeks were reviewed.
Patients were excluded if they had any of the
following conditions: (1) active infection that
developed 7 days before the prescription of in-
haled LABA/ICS; (2) destroyed lungs or resec-
tion of more than 2 lobes on chest X-ray (CXR);
(3) motor neuron disease; (4) documented con-
gestive heart failure (EF <30% by echocardio-
gram); and (5) major surgery within 30 days
before the prescription of inhaled LABA/ICS.

The institutional review board of Taichung
Veterans General Hospital approved the study
(TCVGH IRB CE 12122).
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Demographic and laboratory data before
LABA/ICS

Demographic data, including age, sex, body
weight, body mass index (BMI), ventilator
days, and major co-morbidities were recorded.
If available, the following data were also col-
lected: white blood cell count (10°/ul), hemo-
globin (g/dL), C-reactive protein (mg/dL),
albumin (g/dL), globulin (g/dL), and triacylg-
lycerol (mg/dL) and total cholesterol (mg/dL).
To characterize the PMV patients with COPD,
their nutrition status was assessed using a well-
established malnutrition scoring system [10-
11]. Briefly, 6 parameters were selected as
components of the malnutrition score: percent
ideal body weight <90%, BMI <18.5 kg/m’, se-
rum albumin <3.5 g/dL, total lymphocyte count
<1800 cells/mm’, total cholesterol <90 mg/dL,
and hemoglobin <12 g/dL (female) and <14 g/
dL (male). Each factor was assigned a value of
1 if present or 0 if absent, and a malnutrition
score (range, 0-6) was obtained by the sum of
the numbers of abnormal parameters for each
patient.

Primary outcome assessment: Airway secre-
tion and dynamic airway mechanics

Based on the standard of care provided, air-
way secretion status, expectoration ability, and
airway dynamic parameters were measured by
the same qualified respiratory therapists weekly.
The dynamic airway mechanics (resistance and
compliance) were also recorded continuously
by ventilator machine (Evita 4, Drager Medical
AG & Co, Lubeck, Germany). Weaning param-
eters, including rapid shallow breathing index
(breaths/min/L), Pi maximum (cmH,0), and Pe
maximum (cmH,0) were measured using a Ha-
loscale Respirometer every 2 weeks.

The secretion quantitative grading scores

were defined as follows: Grade 0 for no sputum,
Grade 1 for little sputum, Grade 2 for mucoid
sputum, Grade 3 for little muco-purulent spu-
tum, and Grade 4 for productive muco-purulent
sputum [12]. The grading criteria of expectora-
tion ability were as follows: Grade 0 for weak
cough without airway secretion in the tube,
Grade 1 for audible cough with airway secretion
in the tube, and Grade 2 for strong cough with
airway secretion expectorated out of the tube
[13]. All the data were measured and checked
by the same trained staff. Weekly secretion
quantitative grading scores were recorded and
data was compared with week 0 (before study
enrollment).

All of the patients were ventilated with Evita
4 (Drager Medical AG & Co, Lubeck, Ger-
many). Airway resistance and lung compliance
were read directly from the display of the ven-
tilator, according to the manufacturer’s instruc-
tions and protocol. Airway resistance was also
recorded and repeated weekly before and 1 hour
after the use of LABA/ICS, respectively, dur-
ing the study period (total of 6 weeks). Weekly
data were collected and compared with week 0
(before study enrollment) within the timeframe.
We used the paired t test and linear mixed ef-
fects model for repeated measurement data of
dynamic airway resistance and secretion quanti-
tative grading scores.

Secondary outcomes assessment: VAP and
weaning

The secondary outcomes assessed included
ventilator-associated pneumonia (VAP) and
successful weaning rate. VAP was judged by the
chest physician in charge. Once fever presented,
we performed the fever routine: complete blood
count, blood culture, sputum culture and CXR.
Antibiotics were prescribed first and adjusted

frafesges « B 103 4 29 % 6 H



326 Jiun-Long Wang, Wen-Cheng Chao, et al.

based on further reports. VAP was suspected by
the presence of new infiltration on CXR, use
of 1 full course of antibiotics and positive cul-
ture from tracheal aspirates. The incidence of
VAP in the studied patients before treatment (6
weeks prior to enrollment) and after combined
use of LABA/ICS (6 weeks after enrollment)
were recorded and compared. Successful wean-
ing was defined as 5 consecutive ventilator-free
days.

Statistical analysis

Data are presented as frequencies (n) or
percentages (%) for categorical factors and as
mean+standard deviation for continuous fac-
tors. Differences between patient sub-groups
were tested by the Mann-Whitney U test for
comparison between 2 groups, and Kruskal-
Wallis analysis for more than 2 groups. The
linear mixed effects model was introduced for
repeated measurement data of dynamic airway

resistance and secretion quantitative grading
scores. The paired-¢ test was used to examine
the incidence of VAP prior to and during the use
of LABA/ICS combination therapy (total of 6
weeks). Weaning status after the use of LABA/
ICS combination therapy was analyzed using
the Kaplan-Meier method. Statistical signifi-
cance was set at a 2-sided p<0.05. All data were
analyzed using SPSS version 16.0 (SPSS Inc.,
Chicago, IL, USA).

Results

Patient characteristics

Nineteen male patients were enrolled, in-
cluding 3 who were successfully weaned from
the ventilator (Figure 1). Their mean age was
81.1+7.6 years and duration of ventilator use
was 198.7£254.9 days. Aside from COPD,
their major co-morbidities were diabetes mel-
litus (47.3%) and old cerebrovascular accident

75 PMV patients screened

30 PMV patients
had a history of COPD

5 patients never used LABA/ICS

3 patients used LABA/ICS less than 4 weeks

2 patients had congestive heart failure

19 patients enrolled

1 patient had destroyed lung

16 failed weaning 3 successful weaning

Fig. 1. Flow chart of the enrollment process

Thorac Med 2014. Vol. 29 No. 6



Table 1. Characteristics of Enrolled Patients (before Treatment,

n=19)
Age (years) 81.1£7.6
Male % 100% (19/19)
Ventilator days 198.7+£254.9
Body weight (kg) 52.3+12.0
BMI 19.8+3.8
DM/non-DM 47.3% (9/19)
HbA1C (%) 6.0+0.9
Old CVA 42.1% (8/19)
Pressure sores 0.7+1.2
Expectoration ability*
Grade 0 0% (0/19)
Grade 1 79% (15/19)
Grade 2 21% (4/19)
White blood cell count (10°/pl) 1230044203
Hemoglobin (g/dL) 9.6£1.8
Albumin (g/dL) 2.9+0.5
Globulin (g/dL) 3.4+0.7
Triacylglycerol (mg/dL) 91.0+63.3
Total cholesterol (mg/dL) 125.2+£31.5
C-reactive protein (mg/dL) 6.8+6.0

Feeding calories (kcal)
Malnutrition score**
1

(I A

6

1821.0£199.0

0% (0/19)

5.3% (1/19)
31.6% (6/19)
26.3% (5/19)
31.6% (6/19)
5.3% (1/19)

Abbreviations: BMI, body mass index; DM, diabetes mellitus;
CVA, cerebral vascular accident; HbAlc, hemoglobin Alc; NA, not
applicable

Note: Data represented mean+SD

*QGrade 0: weak cough, no airway secretion in the tube; Grade 1:
audible cough, airway secretion in the tube; Grade 2: strong cough,
airway secretion expectorated out from the tube

**Six parameters were selected as the components of the malnu-
trition score: percent ideal body weight <90%, body mass index
<18.5 kg/m’, serum albumin <3.5 g/dL, total lymphocyte count
<1800 cells/mm’, total cholesterol <90 mg/dL, and hemoglobin <12
g/dL (female) and <14 g/dL (male)

LABA/ICS in Prolonged Mechanical Ventilation Patients 327

(42.1%) (Table 1). All of the enrolled patients
were male, which was not surprising because
only 5% of females in Taiwan have a smoking
history, the most important factor for COPD,
and the study hospital was a veterans’ general
hospital. The demographic data in this study
were consistent with those from the national
representative PMV dataset in Taiwan [3].

Malnutrition was a major problem among
COPD patients and was correlated with mortali-
ties and morbidities [14-15]. The study patients
were in a cachexia state, with low albumin
(2.8+0.5 g/dL) and low BMI (19.843.8). Using
the malnutrition scoring system to further quan-
tify their status, 63% (12/19) of the patients
were severely malnourished, with malnutrition
scores >4.

Airway secretion and dynamic mechanics pa-
rameters

Airway secretion clearance parameters
among the study patients showed that both ex-
pectoration ability and secretion quantitative
grading score were poor. Around 80% (15/19)
had Grade 1 expectoration ability, which meant
that they could expectorate secretion to the
tracheostomy tube only, but not out of the tube
(Table 1). Using baseline secretion quantita-
tive grading scoring, 74% (14/19) had Grade 2
or 3 secretions, representing mucoid or muco-
purulent sputum, and 26% (5/19) had Grade 4
secretions with abundant muco-purulent sputum
(Table 2).

The airway dynamic data further con-
firmed that the enrolled COPD patients had
high airway resistance and low Pe maximum.
The measured airway resistance was 18.3+10.6
cmH,O/L/sec (reference range, 1-6 cmH,O/L/
sec), while Pe maximum was 20.8+6.9 cmH,O
(reference range, 30-40 cmH,0). However, the
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Table 2. Characteristics before and after the Use of LABA/ICS

Before*** After**#* p value
Laboratory data
White blood cell count (10°/pl) 12300+4203 1140044580 0.208
Hemoglobin (g/dL) 9.63+1.78 9.55+1.68 0.779
Albumin (g/dL) 2.85+0.52 2.86+0.54 0.876
Secretion characteristics™* 0.005%*
Grade 0 0% (0/19) 0% (0/17)
Grade 1 0% (0/19) 24% (4/17)
Grade 2 32% (6/19) 53% (9/17)
Grade 3 42% (8/19) 18% (3/17)
Grade 4 26% (5/19) 6% (1/17)
Airway dynamics
Airway resistance (cmH,O/L/sec) 17.9£11.6 17.6£7.1 0.859
Lung compliance (mL/cmH,0) 33.1+£12.9 34.4+£13.0 0.508
Rapid shallow index 116.0+46.2 112.54+34.0 0.759
Pi maximum (cmH,0O) 16.3£8.3 15.8+6.6 0.785
Pe maximum (cmH,0) 21.747.8 20.6+6.8 0.532

*Grade 0: No sputum; Grade 1: little sputum; Grade 2: mucoid sputum; Grade 3: muco-purulent sputum; Grade 4: productive muco-purulent

sputum
**Wilcoxon signed-ranks test
***Before: data collected at initial enrollment (before treatment)

*#%k*After: data collected after 6 weeks of LABA/ICS combination treatment

dynamic lung compliance and Pi maximum
were relatively within normal limits (Table 2).
The airway dynamic data suggested that the
major problem among these patients was air-
flow limitation rather than lung parenchyma or
respiratory drive problems. These data collec-
tively demonstrated that airflow limitation and
impaired airway secretion clearance were both
essential problems among the enrolled patients.

The bronchodilator effect of LABA/ICS com-
bination therapy

A previous study reported the bronchodi-
latation effect of inhaled LABA (salmeterol)
in ventilated COPD patients and that the effect

Thorac Med 2014. Vol. 29 No. 6

peaked within 30 minutes and lasted for 12
hours [16]. Thus, airway dynamic resistance
before and 1 hour after the use of LABA/ICS
combination therapy was determined. After
each use of LABA/ICS, airway resistance de-
creased by 16.3+£15.2% temporally (Figure 2).
Although there was no significant statistical
power because of the high variation, the trend
of declining resistance after each use of LABA/
ICS was consistent from week 1 to week 6.
Evaluation of the long-term effect of LABA/
ICS combination therapy on secretion clearance
among the enrolled patients showed that airway
secretion quantitative grading scores decreased
gradually and reached statistical significance
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Fig. 2. Dynamic airway resistance change checked weekly, before and 1 hour after use of the LABA/ICS combination, respectively,
during the 6-week period.
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Fig. 3. Secretion quantitative grading scores during the period of combined LABA/ICS use (*p<0.05)
week 0, week 2, week 4, week 6.
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Fig. 5. Cumulative ventilator dependence probability during the
period of LABA/ICS combination treatment.

compared to the secretion grades between week
0 and week 6 (Figure 3), suggesting that the use
of the LABA/ICS combination may improve
airflow limitation and secretion clearance in
COPD patients in PMV.

Thorac Med 2014. Vol. 29 No. 6

The salvage effect of LABA/ICS on VAP inci-
dence and weaning

There were controversial results regarding
the use of ICS in inducing pneumonia in COPD
patients [17]. Comparison of the VAP incidence
6 weeks before and after the use of LABA/ICS
revealed that the incidence of VAP decreased
from 0.82+0.75 times/month to 0.56+0.55 times/
month (Figure 4). After LABA/ICS, 3 patients
were successfully weaned, for a cumulative
weaning rate 18.5%. This was higher than the
5% average weaning rate among RCWs in Tai-
wan (Figure 5).

Discussion

To date, this is the first study to explore the
use of LABA/ICS in PMV patients with COPD.
The patients were older, predominantly male,
and poorly nourished. Even with mechanical
ventilator support, they still suffered high air-
way resistance and much airway secretion. The
use of LABA/ICS reduces airway resistance,
airway secretion, and the incidence of VAP. It
also saved some patients from further mechani-
cal ventilator support.

PMV is less widely studied in the world
because of the expensive healthcare cost [1].
In Taiwan, the NHI, established in 1995 with
99% coverage of the residents of Taiwan, of-
fers comprehensive payment for both acute and
chronic respiratory healthcare services. How-
ever, PMV cases have increased at a strikingly
high rate, from 9,296 in 1998 to 21,818 in 2004
and 30,000 in 2008 [3-4]. It is estimated that
in Taiwan, an adult person who lives to the age
of 85 years has a 10-15% chance of being put
on PMV, which is approximately 4-to-5 times
higher than in the United States. Given the
resource-intensiveness of PMYV, the increased
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financial burden is a crucial threat to the sus-
tainability of the NHI system in Taiwan. Al-
though not as severe or extensively studied as
in Taiwan, the increase in PMV cases in many
countries also has become a new health threat
[2,17-18]. Therefore, there is a critical need to
decrease the number of PMV cases both in Tai-
wan and in the world.

Not only do patients with COPD account
for 23.2% of PMV cases in Taiwan, but perhaps
due to their old age, they also suffer from other
major diseases like urinary tract infection (29%)
and other respiratory diseases such as pneumo-
nia (26%), that contribute to their low weaning
rate. This low weaning rate is an important fac-
tor in the increasing number of PMV cases in
Taiwan. The overall weaning rate is only 5-10%
among PMV patients using mechanical ventila-
tion for more than 42 days [3,19].

COPD has traditionally been considered
a lung disease with airflow limitation and ob-
struction, which subsequently leads to secretion
accumulation and infection. The use of inhaled
LABA in COPD patients with mechanical
ventilation has been clearly demonstrated to
contribute to 15-20% of improvement in airway
resistance lasting for around 8 hours [16]. The
LABA/ICS combination is a well-known ef-
fective treatment for COPD, but the effects on
PMYV patients with COPD have not been well
studied. The findings here show obvious bron-
chodilatation after LABA/ICS administration,
but the effect was temporary because airway
resistance was similar before administration
of LABA/ICS each week (Figure 2). As such,
LABA/ICS exerts a significant but short-term
bronchodilator effect on PMV patients with
COPD.

The cumulative effect of LABA/ICS de-
creased the amount of airway secretion within

a timeframe, from week 1 to week 6 (Figure 3).
The significant decrease in the amount of air-
way secretions suggests that LABA/ICS exerts
anti-inflammatory effects on the airways, and
then decreases the amount of secretions. It also
implies that combined LABA/ICS has a cumu-
lative effect on down-regulating airway inflam-
mation in PMV patients with COPD.

VAP is common in PMV patients. The inci-
dence of VAP during LABA/ICS therapy is less
than that before LABA/ICS. A previous study
reported that LABA/ICS increases the risk of
pneumonia in stable COPD patients [20-22].
However, our results were completely differ-
ent from those in the above study. Moreover,
LABA/ICS has been shown to significantly
reduce airway secretions, which may be help-
ful in maintaining airway hygiene. Thus, it may
decrease the incidence of pneumonia.

Increasing the dosage of inhaled agents for
patients on mechanical ventilation has been
suggested before, due to drug deposition in the
circuits of the ventilator. The present study used
the Seretide 250 Evohaler 4 puffs twice a day,
and each puff contained salmeterol 25 mcg and
fluticasone 250 mcg. A previous study reported
the efficacy of salmeterol 25 mcg 4 puffs twice
a day in COPD patients on mechanical ventila-
tion [16,23]. Higher doses have been proposed
to achieve an adequate anti-inflammatory effect,
but some studies showed that high-dose ICS
might be associated with pneumonia and tuber-
culosis [24-26]. In the present study, salmeterol
25 mcg/fluticasone 250 mcg 4 puffs twice a
day decreased the rate of VAP. With this dos-
age, LABA/ICS exerted both bronchodilatation
and anti-inflammation effects. This dosage can
therefore be applied safely and effectively with
COPD patients in PMV, although the optimal
dose has yet to be determined.
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This study has some limitations. First, it
is a retrospective study and lacks comparable
patients who did not use the LABA/ICS combi-
nation. However, the challenge of a prospective
study is the involvement of the ethical issue and
the medical fees in the RCW units under Tai-
wan’s NHI system. Second, the sample size was
relatively small, which precluded multivariable
analyses. Third, the measurement of respira-
tory mechanical parameters should be done in a
fully sedated status with the same constant flow.
Airway secretion should be assessed with more
objective methods and a double-blind control
design. Finally, the concept of the clinical pul-
monary infection score (CPIS) for VAP man-
agement and evaluation should be introduced in
the clinical setting.

Conclusions

PMYV patients with COPD have a tremen-
dous public and economic impact on Taiwan.
This is also a unique phenomenon in clinical
practice. In this study, we elucidated the pul-
monary cachexia of these patients and observed
that the combined use of LABA/ICS may de-
crease airway resistance and secretion amounts,
and have some impact on the incidence of VAP.
However, more prospective studies are needed
to validate the further effects of LABA/ICS on
PMYV patients with COPD weaning from the
ventilator.
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Epidermal Growth Factor Receptor Tyrosine Kinase
Inhibitor (EGFR-TKI)-Related Severe Interstitial Lung
Disease in Taiwanese Patients with Non-Small Cell
Lung Cancer

Chi-Lu Chiang*, Chao-Hua Chiu*,**,***, Yu-Chin Lee*,**, Chun-Ming Tsai*,**,
Chieh-Hung Wu*,**

Background: It has been shown in recent years that epidermal growth factor receptor
tyrosine kinase inhibitor (EGFR-TKI), whether gefitinib or erlotinib, can provide significant
benefit to patients with advanced non-small cell lung cancer (NSCLC). A major concern with
EGFR-TKI treatment is the development of interstitial lung disease (ILD). The incidence and
clinical characteristics of ILD associated with EGFR-TKIs in Taiwanese patients are less well
defined.

Methods: Patients with advanced NSCLC in Taipei Veterans’ General Hospital were
screened and those who had received an EGFR-TKI were enrolled in this study. Their clinical
information, including medical records and chest images, was reviewed. The diagnosis of
EGFR-TKI-related ILD was confirmed by 2 pulmonologists in accordance with previously
published criteria. Association between ILD development and clinical factors was evaluated.

Results: From February 2008 to July 2012, 1212 patients who received an EGFR-TKI as
single therapy for NSCLC were screened. Patients who developed severe ILD and needed
hospitalization (NCI CTC grade 3-5) were included. Nine of the 1212 patients (0.7%) were
diagnosed as having severe EGFR-TKI-related ILD. The median time interval from EGFR-TKI
use to onset of ILD was 31 days (range: 10-75 days). The most common symptom of EGFR-
TKl-related ILD was dyspnea (88.9%). The most common radiological manifestation was
bilateral ground glass opacity, which was noted in 5 patients (55.6%). Six of the 9 patients (67%)
died due to ILD.

Conclusion: EGFR-TKIs, both gefitinib and erlotinib, may cause fatal ILD in Taiwanese
NSCLC patients. Physicians should be aware of this rare side effect of EGFR-TKIs and monitor
this pulmonary toxicity closely. (Thorac Med 2014; 29: 335-343)

Key words: non-small cell lung cancer, epidermal growth factor receptor, tyrosine kinase inhibitor,
interstitial lung disease
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Introduction

Non-small cell lung cancer (NSCLC) is a
major cause of cancer death. In patients with
advanced NSCLC, systemic chemotherapies
have been the main therapeutic option [1].
However, in recent years, it has been shown that
epidermal growth factor receptor tyrosine ki-
nase inhibitors (EGFR-TKIs), either gefitinib or
erlotinib, can provide significant benefit to these
patients [2-3]. Patients with sensitive EGFR
mutations who received EGFR-TKI treatment
had longer progression-free survival and better
quality of life than with standard chemotherapy
[2,4].

A major concern with EGFR-TKI treatment
is the development of interstitial lung disease
(ILD), which was first reported by Inoue et al.
in 2003 [5]. Although rare, this is a potentially
fatal complication during treatment. The inci-
dence of ILD in patients receiving gefitinib has
varied among studies, and was reported as 1%
outside Japan and 3-4% among Japanese pa-
tients [6-8]. The exact mechanism is not clear
yet. Old age, male gender, smoking history, pre-
existing ILD and poor performance status are
risk factors for the development of gefitinib-
induced ILD [6-7,9]. Although studies have
been relatively scarce, the frequency of ILD in
patients receiving either erlotinib or gefitinib
has been similar [10-11].

The incidence and clinical characteristics
of ILD associated with EGFR-TKIs in Taiwan-
ese patients are less well defined. A case series
study reported that 4 of 69 NSCLC patients
(5.8%) developed ILD during gefitinib treat-
ment, and there was no mortality [12]. A multi-
institute retrospective study showed the inci-
dence of ILD in patients receiving gefitinib was
2.3% and the mortality rate was 40% [13]. The

Thorac Med 2014. Vol. 29 No. 6

frequency of ILD among Taiwanese patients
who received erlotinib is not known. In this
study, we examined the incidence and clinical
characteristics of ILD in Taiwanese patients
with NSCLC who were treated with gefitinib or
erlotinib monotherapy in a single institute.

Methods

Study population and definition of ILD

Between February 2008 and July 2012,
patients aged more than 18 years with cyto-
logically or pathologically proven NSCLC at
Taipei Veterans General Hospital were screened
for eligibility for inclusion in this study. The
NSCLC patients who had received an EGFR-
TKI were enrolled into this study. The clinical
information, including medical records and
chest images, were reviewed. The diagnosis of
EGFR-TKI-related ILD was confirmed by 2
pulmonologists using previously published cri-
teria [6-7]: a clinical syndrome composite of the
acute onset of respiratory symptoms associated
with interstitial pulmonary infiltrates on a chest
roentgenogram or computed tomography scan;
exclusion of pulmonary infection, lymphangitis
carcinomatosis and radiation pneumonitis. ILD
was graded according to the National Cancer
Institute Common Terminology Criteria for Ad-
verse Events v3.0. This study was approved by
the Institutional Review Board in Taipei Veter-
ans’ General Hospital (2013-02-023BC).

Clinical data

The following demographic and clinical
data of the patients were reviewed from medi-
cal records: age, sex, smoking history, Eastern
Cooperative Oncology Group (ECOG) per-
formance status, histology type, clinical stag-
ing and duration of EGFR-TKI treatment. The
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symptoms and duration from EGFR-TKI ad-
ministration to ILD were recorded. The patients
were followed until death or October 31, 2012.

Statistical analysis

Association between ILD development and
clinical factors was analyzed by chi-square test
and Fisher’s exact test. Statistical analysis was
performed using SPSS statistics 17.0 (SPSS
Inc., Chicago, IL).

Results

Patient Characteristics

From February 2008 to July 2012, a total
of 1212 patients who received an EGFR-TKI
as single therapy for NSCLC were screened.
Patients who developed severe ILD and needed
hospitalization (NCI CTC grade 3-5) were in-
cluded. Nine of the 1212 patients (0.7%) were

Table 1. Demographic and Clinical Characteristics of the Total Patients

diagnosed as having severe EGFR-TKI-related
ILD (Table 1). The median age of the patients
with ILD was 61.0 years and 6 were male
(66.7%). The histologic type was adenocarci-
noma in 7 (77.8%) and the most common stage
of lung cancer at diagnosis was stage IV (Table
2). As for the timing of EGFR-TKI therapy, 3
patients were in first-line therapy; 3 had had 1
previous chemotherapy, and 3 used TKI after
second-line chemotherapy.

Clinical manifestations and prognosis of ILD
The median time interval from EGFR-TKI
use to onset of ILD was 31 days (range: 10-75
days). The most common symptom of EGFR-
TKI-related ILD was dyspnea (88.9%). The
most common radiological manifestation was
bilateral ground glass opacity, which was noted
in 5 patients (55.6%). All patients discontinued
their EGFR-TKI immediately, once ILD was

Total ILD (%) p value

(n) 1212 9(0.7)

EGFR-TKI
Iressa 561 4(0.7) 0.517
Tarceva 651 5(0.8)

Gender
Male 643 6(0.9) 0.514
Female 569 3(0.5)

Smoking
Ever 455 5(L.1) 0.309
Never 757 4(0.5)

Histology
Adenocarcinoma 1091 7 (6.4%) ---
Squamous cell carcinoma 63 0
NSCLC 47 2 (4.3%)
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Il Initial presentation

Gefitinib, Day 17 [l

, 2 months

Fig. 1. A patient with advanced lung adenocarcinoma developed ILD after 17 days of gefitinib treatment (a,b). We then discontinued

gefitinib and prescribed steroid. Half-dose gefitinib was rechallenged after pneumonitis resolved. CT scan 2 months later showed stable

disease and no recurrence of ILD. (c¢)

suspected, and 8 patients (88.9%) received sys-
temic steroids. Six of the 9 patients (67%) died
due to ILD. Two of the survivors re-challenged
the same EGFR-TKI (1 with gefitinib, 1 with
erlotinib) for disease control after ILD sub-
sided, which resulted in disease control without
recurrence of ILD.

Discussion

Nine patients in this study (0.7%) devel-
oped severe ILD during EGFR-TKI treatment.
The incidence rate was relatively low compared

to previous Taiwanese studies, and was similar
to the global incidence [8,12-13]. However,
the 67% mortality in our study was higher than
in previous studies (0% in Shih ef al and 40%
in Chang et al) [12-13]. This may be related
to patient selection, in that only those patients
with grade 3 or above interstitial pneumonitis
were included in our study. Also, our study pe-
riod was relatively later than that of previous
Taiwanese studies (2002-2003 in Shih et al and
2004-2009 in Chang et al). We found that the
incidence rate of ILD in Japan also seemed to
decline, from 5.4% in 2003-2004 to 1% in 2008

st © KB 103 4K 29 % 6
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_a

Fig. 2. A patient with left upper lobe lung adenocarcinoma before (a) and after (b) 49 days of erlotinib treatment. Note the

regression of the tumor and development of ILD.

[9-10]. Physician’s awareness of this rare side
effect of EGFR-TKIs may have contributed to
this finding.

The results of univariate analysis in our
study showed no clinical factor was significant
in the development of severe ILD. A study by
Hotta et al. showed that despite the statisti-
cal insignificance, patients receiving erlotinib
developed less ILD than those taking gefitinib
[10]. Another study compared adverse events of
erlotinib and gefitinib that occurred in Japanese
patients, and found the incidence of pneumo-
nitis did not differ between the 2 groups [11].
Our study showed a similar incidence of ILD in
Taiwanese NSCLC patients treated with either

Thorac Med 2014. Vol. 29 No. 6

erlotinib or gefitinib. Clinical physicians in Tai-
wan should monitor this rare side effect no mat-
ter which EGFR-TKI is used.

Discontinuance of EGFR-TKI is mandated
when ILD is suspected clinically. When the
clinical condition improves, physicians may
hesitate to reuse the drug for fear of ILD re-
currence, but this may hamper patients from
benefiting from the efficacy of EGFR-TKIs,
especially those patients with EGFR-sensitizing
mutations. In our study, 2 patients were given
the same EGFR-TKI after their ILD subsided
and disease control was obtained (Figure 1).
Successful gefitinib retreatment after gefitinib-
related ILD has been reported in the past [14-
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15]. Patients in our study received retreatment
with EGFR-TKI at a reduced dosage initially
and were monitored closely for the recurrence
of ILD. This may be a reasonable approach
when trying to find a balance between toxicity
and treatment efficacy.

There are several limitations in our study.
First, this was a retrospective study and only
those patients with severe pneumonitis requir-
ing admission were included. Therefore, the
incidence of EGFR-TKIs-related ILD may
be underestimated. Second, the diagnosis of
ILD in our study was based on clinical history
and chest images, and no case was proved by
pathology. In fact, pathological diagnosis of
EGFR-TKIs-related ILD is difficult because the
respiratory distress may progress rapidly, be-
fore invasive diagnostic procedures can be per-
formed. Third, the dosage of steroid and EGFR-
TKI retreatment were based on the judgment of
the clinical physician, without a protocol. Large
prospective studies may be needed to verify
the incidence and management of EGFR-TKI-
related ILD in Taiwanese NSCLC patients.

Conclusion

The incidence of severe interstitial pneu-
monitis following EGFR-TKI use in our study
was low (<1%), but it carried a high mortal-
ity rate (67%). No significant risk factor was
found for the development of severe ILD. Both
gefitinib and erlotinib, individually, may cause
fatal ILD in Taiwanese NSCLC patients. Physi-
cians should be aware of this rare side effect of
EGFR-TKIs and monitor this pulmonary toxic-
ity closely.
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Primary Pulmonary Synovial Sarcoma:
A Case Report and Literature Review

Pao-Min Lai*, Jen-Jyh Lee*,**, En-Tin Chang*,**, Yung-Hsiang Hsu™**,***,
Chih-Bin Lin*,**

Primary synovial sarcoma in the lung is a very rare disease. Herein, we presented a
59-year-old female with the symptoms of chest tightness, exertional dyspnea and hemoptysis.
CXR and chest CT showed a primary tumor located at the right lower lobe with invasion into
the right middle lobe. Curative operation with bilobectomy was performed and monophasic
synovial sarcoma was suspected by histology and immunohistochemical stains. The tumor
was then confirmed by reverse transcription-PCR analysis to be a SYT-SSX2 fusion type.
After 7 months of follow-up, local recurrence was noted. The patient was lost to follow-up
thereafter and died 2 months later due to sepsis. (Thorac Med 2014; 29: 344-350)

Key words: lung tumor, synovial sarcoma, SYT-SSX fusion type

Introduction

Synovial sarcoma is the 4th most com-
mon soft tissue sarcoma and accounts for about
10% of all soft tissue sarcoma. Its origin is still
unclear. Most patients are 20-40 years old and
present with a deep soft tissue mass in their
lower extremities. There is no predilection for
sex. The soft tissue mass has also been identi-
fied in the head and neck, thorax (including the
lung, mediastium and pericardium), abdominal
wall, and peritoneal cavity. Primary pulmonary
synovial sarcoma is a rare primary lung tumor.
Herein, we present the case of a patient with the
initial presentation of chest tightness, dyspnea
on exertion and hemoptysis.

Case Presentation

This 59-year-old female was a non-smoker
and had hypertension with regular medical
control. She had intermittent right-side chest
pain with radiation to her right shoulder for 6
months, but she ignored these symptoms. She
came to our hospital due to progressive exer-
tional dyspnea and hemoptysis for 3 months.
Physical examination was unremarkable ex-
cept decreased breathing sounds in the right
lower lung. Chest roentgenogram revealed a
radiopaque lesion in the right lower lung field
with a blurred border on the right side of the
heart and blurred diaphragm border; a right-
side blunt costophrenic angle was also noted

*Department of Internal Medicine, Buddhist Tzu-Chi General Hospital, Hualien, Taiwan; **Tzu-Chi University,
Hualien, Taiwan; ***Department of Pathology, Buddhist Tzu-Chi General Hospital, Hualien, Taiwan
Address reprint requests to: Dr. Chih-Bin Lin, Department of Internal Medicine, Buddhist Tzu-Chi General Hospital,

No. 707, Sec. 3, Chung-Yang Road, Hualien, Taiwan
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Fig. 1. Radiopaque lesion in the right lower lung field, with a
positive silhouette sign at the border of the right side of the heart and
the right side of the diaphragm. A right-side blunt costophrenic angle
was also noted.

(Figure 1). Chest ultrasound revealed right-
side massive pleural effusion. Thoracentesis
revealed serosanguinous pleural fluid, analysis
of which showed lymphocyte-predominant exu-
date. Chest computed tomography (CT) showed
a heterogeneous enhanced mass lesion in the
right lower lung and massive pleural effusion
(Figure 2). Lung cancer was suspected at first.
CT-guided biopsy was subsequently performed,
with the preliminary pathological report of
inflammatory myofibroblastic tumor. Explor-
atory thoracotomy was performed and located a
huge tumor with a maximal diameter of 12 cm
almost completely occupying the right lower
lung; straw-colored pleural effusion was also
noted. The tumor had invaded the right inferior
pulmonary veins, right lower lobe bronchus and
middle lobe bronchus; a bilobectomy was then
performed. Macroscopic pathology reported a
huge whitish soft mass measuring 13 x 12 x 10
cm in size occupying the lung parenchyma; no

B

Fig. 2. A heterogeneous enhanced mass at the right lower lung field

with massive pleural effusion. (A) Axial view; (B) Sagittal view.

obvious capsule formation nor calcified lesion
was noted (Figure 3). The histology revealed
dense proliferative spindle cells with vascular
channels formation (Figure 4). Immunohisto-
chemical stains revealed a typical pattern of sy-
novial sarcoma with focal positive of cytokera-
tin (Figure 5A) and negative of vimentin, BCL-
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cells. (B) In the high power field (40 x 10), there was vascular channels formation that mimicked a hemangiopericytoma pattern, and

accompanying focal necrosis and frequent mitosis.

2, and CD34 (Figure 5B,C,D). Reverse tran-
scription-polymerase chain reaction (RT-PCR)
confirmed this patient had a SYT-SSX2 fusion-
type tumor. Primary pulmonary monophasic
synovial sarcoma was diagnosed based on the
histology and immunohistochemical stains. Af-
ter the operation, no subsequent chemotherapy
was arranged. After 7 months of follow-up,
chest CT revealed local recurrence. The patient
was not seen again until 2 months later when

Thorac Med 2014. Vol. 29 No. 6

she was brought to hospital due to urosepsis.
She died of profound shock with multiple organ
failure.

Discussion

Synovial sarcoma is divided into 3 histolog-
ical subtypes: biphasic, monophasic, and poorly
differentiated. Biphasic synovial sarcoma is the
classic histology pattern and has 2 components:
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Fig. 5. Immunohistochemical stains of the patient: (A) Focally positive cytokeratin; (B) Diffusely positive vimentin; (C) Diffusely

positive BCL-2; (D) The stromal cells were negative for CD34 uptake.

background spindle cells and epithelial com-
ponents with glandular features. Background
spindle cells without epithelial components are
typical for monophasic synovial sarcoma. The
diagnosis depends on the clinical history, his-
tology and immunohistochemical stains. How-
ever, the differential diagnosis of monophasic
synovial sarcoma is problematic, because many
sarcomas or sarcomatoid carcinomas, includ-
ing fibrosarcoma, leiomyosarcoma, malignant
peripheral nerve sheath tumor, hemangioper-
ictoma, and spindle cell carcinoma, mimic the
feature of background spindle cells without epi-
thelial components.

Synovial sarcoma is characterized by the
cytogenetic feature of t(X;18)(p11;qll). This
translocation results from the fusion of the SYT
gene on chromosome 18 to either the SSXI1
or SSX2 gene on chromosome X, and is very
specific for synovial sarcoma, with sensitivity
greater than 95% [1]. This cytogenetic feature
can be detected by either fluorescence in situ
hybridization (FISH) or RT-PCR analysis. Al-
though very useful in diagnosis, routine use
of this cytogenetic feature for diagnosis is not
suggested [2]. The impact of the SYT-SSX fu-
sion type on the prognosis of synovial sarcoma
has not been consistent in previous studies [3-
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7]. In a retrospective analysis of 271 synovial
sarcoma patients, Gronchi et al. found that only
2 factors influence disease-specific survival and
metastasis-free survival: tumor size >5 cm and
high-grade histological characteristics [6].

Primary sarcomas of the lung are rare, and
most are the metastases of a primary tumor
from elsewhere. Primary pulmonary sarcoma
accounts for less than 0.5% of pulmonary tu-
mors [8]. Etienne-Mastroianni et al. collected
12 cases of primary pulmonary sarcomas [9],
and found the most common type was leiomyo-
sarcoma (58%). Synovial sarcoma accounts for
only 16.6% of primary pulmonary sarcomas
[9]. The natural course of synovial sarcoma is
poor, with a 5-year mortality rate of 25% [10].
Hartel et al. retrospectively collected 60 cases
of primary pulmonary and mediastinal synovial
sarcoma (58% from the lung, 42% from the
mediastinum/pleura) and found that 46% of pa-
tients died of disease within 5 years after diag-
nosis [11]; this showed the primary pulmonary
and mediastinal types were more aggressive
than soft tissue synovial sarcoma. In the Hartel
study, 67% of patients with SYT-SSX1 fusion
type died of disease within 5 years, compared
to 33% of patients with the SYT-SSX2 fusion
type [11].

The cornerstone of treatment for synovial
sarcoma is complete surgical resection with a
clear margin of 1-3 cm [12]. Adjuvant radio-
therapy is recommended for patients with a
tumor size >5 cm [13]. Synovial sarcoma has
been regarded as a particularly chemosensitive
soft tissue sarcoma. Although significant im-
provement in survival with ifosphamide-based
chemotherapy has been observed in previous
studies [14-16], there has been no randomized
control or case-control study of chemotherapy
in primary pulmonary synovial sarcoma.

Thorac Med 2014. Vol. 29 No. 6

In conclusion, we presented a rare case of
primary pulmonary synovial sarcoma of the
lung, monophasic and SYT-SSX2 fusion type,
involving the right middle lobe and lower lobe
that was surgically resected. The diagnosis of
synovial sarcoma usually can be made based
on the clinical information and histology with
immunohistochemical stains, but cytogenetic
analysis of SYT-SSX translocation is very help-
ful in equivocal cases or when tumors are found
in unusual sites (such as the lung). The major
prognostic parameters of synovial sarcoma are
tumor size (>5 cm) and high-grade histology.
Treatment for pulmonary synovial sarcoma
depends on complete surgical resection with
subsequent radiotherapy and ifosfamide-based
adjuvant chemotherapy, especially in high-risk
patients.
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Pulmonary Cryptococcosis Mimicking Malignancy
in Cancer Patients Diagnosed by Endobronchial
Ultrasound-Guided Transbronchial Needle Aspiration:
Two Case Reports

Yi-Cheng Shen*, Chih-Yen Tu*,**, Wei-Chih Liao*, Chia-Hung Chen*,
Chuen-Ming Shih*, Wu-Huei Hsu*

In cancer patients, pulmonary nodules are often considered a metastatic disease or
primary lung tumor. We report the cases of a 43-year-old woman with breast cancer and
a 56-year-old man with early-stage lung adenocarcinoma, both of whom presented with
asymptomatic pulmonary nodules. A presumptive diagnosis of pulmonary metastasis or tumor
relapse was made, and they underwent endobronchial ultrasound-guided transbronchial
needle aspiration (EBUS-TBNA) to establish the diagnosis of cryptococcal infection.
Antifungal therapy was prescribed subsequently, and full recovery followed. We demonstrate
the importance of differentiating between pulmonary cryptococcal infection and metastasis
in cancer patients, and the safety and efficacy of TBNA in the diagnosis of pulmonary

cryptococcosis. (Thorac Med 2014; 29: 351-357)

Key words: pulmonary cryptococcosis, endobronchial ultrasound-guided transbronchial needle

aspiration

Introduction

Pulmonary cryptococcosis is an uncommon
fungal infection in patients with malignancy [1-
2]. It is caused by inhalation of spores from C.
neoformans, with effects ranging from primary
infectious lesions in the peripheral lung to dif-
fuse pulmonary infiltration that may lead to
systemic dissemination with cerebral and men-
ingeal involvement. Primary infectious lesions
often manifest as pulmonary nodule(s) that

may be difficult to distinguish from primary
or metastatic lung cancer. We describe 2 rare
cases of asymptomatic pulmonary cryptococ-
cosis diagnosed by endobronchial ultrasound-
guided transbronchial needle aspiration (EBUS-
TBNA), 1 in a patient with breast cancer and
the other in a patient with early-stage lung ad-
enocarcinoma. Correct diagnosis and treatment
resulted in a favorable outcome.

*Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, China Medical University
Hospital, Taichung, Taiwan; **Department of Life Science, National Chung Hsing University
Address reprint requests to: Dr. Chih-Yen Tu, Department of Internal Medicine, China Medical University Hospital,
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Case Report

Case 1

A 43-year-old woman with right breast
cancer and right axillary lymph node metastasis
had undergone a modified radical mastectomy
8 years prior to this presentation. Pathologi-
cal examination revealed invasive ductal car-
cinoma, and the oncology work-up revealed
T2N1MO, grade II, stage IIb disease. The tumor
expressed estrogen and progesterone receptors
without HER-2/neu overexpression. The patient
received adjuvant chemotherapy and hormone
therapy for 3 years post-surgery. However, there
was local recurrence at the right chest wall, so
wide excision was performed. The pathological
examination revealed breast cancer recurrence.
The patient then received 6 cycles of salvage
chemotherapy with paclitaxel and gemcitabine
plus radiotherapy, and had a good response.
The patient received gosereline (a luteinizing
hormone-releasing hormone analogue) monthly
for 3 years after the chemoradiotherapy. There
was no tumor recurrence until February 2013,
when follow-up chest computed tomography
(CT) (Figure 1) revealed several nodules in the
right lower lung. The patient did not have fever,
cough, or chest pain. Laboratory exams and tu-
mor markers (carcinoembryonic antigen (CEA),
cancer antigen 15-3) were all within normal
limits. Ultrasonography of the breast and whole
body bone scan revealed no evidence of recur-
rence. She subsequently underwent EBUS-
TBNA (real-time convex probe EBUS-TBNA)
for the parabronchial pulmonary nodule (Figure
2). The pathology (Figure 3A) revealed a back-
ground of chronic granulomatous inflammation
with numerous yeast-like micro-organisms.
Special staining with Grocott’s methenamine
silver (Figure 3B) confirmed cryptococcal in-

Thorac Med 2014. Vol. 29 No. 6

Fig. 1. Computed tomography revealed several nodules (white
arrow) in the RLL.

Fig. 2. Real-time convex probe EBUS-TBNA revealed the hyper-

choic needle (white arrow) within the parabronchial pulmonary

nodule.

fection. The fungal culture of dull, creamy, and
butyrous colonies confirmed C. neoformans.
Later, the serology test for cryptococcal antigen
was found to be positive, with a titer of 1:32.
The patient was treated with fluconazole for 6
months, and the follow-up chest CT revealed
diminished right lower lobe nodular opacity
(Figure 4).
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Fig. 3. Cryptococcus (white arrow) with histopathological staining using: (A) H.E stain (x400). (B) Grocott’s methenamine silver
(x400).

NS
Fig. 4. Chest CT after fluconazole treatment revealed diminished
right lower lobe nodular opacity.

Case 2
A 57-year-old man with right lower lung
adenocarcinoma (pT1aNOMO, stage Ia) had

undergone right lower lobectomy in July 2007.
No tumor recurrence was found until July 2011,
when his CT exam revealed a pulmonary nod-
ule (2.6 x 2.3 cm in size) in the right para-bron-
chial region (Figure 5). The patient was asymp-
tomatic, and the CEA level was within normal
limits. The possibility of lung cancer recurrence
was considered. Therefore, we performed an
EBUS-TBNA (radial probe EBUS-TBNA) of
the right parabronchial nodule (Figure 6), and
the cytology of the TBNA specimen revealed
many yeast-form fungi encapsulated within epi-
thelioid cells (Figure 7). The serology test for
Cryptococcus antigen was positive, with a titer
of 1:8. The patient received antifungal therapy
with fluconazole (400 mg per day orally) for 3
months. The serum Cryptococcus antigen titer
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Fig. 5. Chest CT revealed a lung nodule (white arrow) in the right
parabronchial region.

Fig. 6. Radial EBUS image of the parabronchial pulmonary nodule.

decreased to zero after 3 months’ treatment and
the follow-up chest CT of the pulmonary nod-
ule in October 2010 showed it had shrunk to a
fibrotic band (Figure 8).

Discussion

Differentiating between a benign lesion and
primary tumor or metastasis in patients with
pulmonary nodules is crucial for clinicians, but
is difficult in some patients such as those with

Thorac Med 2014. Vol. 29 No. 6

Fig. 7. Cytology of the EBUS-TBNA specimen showing encapsu-

lated forms of Cryptococcus (arrow) using Liu stain (x400).

j
A i

Fig. 8. Chest CT after fluconazole treatment revealed lung nodule

shrinkage to a fibrotic band (white arrow).

cancer. Surgical resection is the only recom-
mended treatment for early-stage non-small
cell lung cancer. Cancer patients with multiple
pulmonary nodules may be regarded as having
metastatic disease and may be treated immedi-
ately with chemotherapy. However, according
to the literature, nearly half of the pulmonary
nodules identified in patients with extrapulmo-
nary cancers were malignant [3]. Thus, it is im-
portant that a biopsy be performed for definite
diagnosis and correct management.
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Cryptococcosis is often found in the lungs
of immunocompromised hosts, but is occasion-
ally found in immunocompetent hosts [4]. HIV
infection is a well-documented major risk fac-
tor for Cryptococcus infection. Approximately
one-third of immunocompetent patients with
Cryptococcus infection are asymptomatic, and
for the others, the most common symptoms are
cough, dyspnea, and fever [5]. In asymptomatic
patients, the pulmonary infection is usually dis-
covered incidentally following chest radiogra-
phy. Radiography patterns of pulmonary cryp-
tococcosis include interstitial infiltrates and al-
veolar infiltrates in immunocompromised hosts,
and solitary or multiple nodular shadows in
immunocompetent hosts [6]. In immunocompe-
tent patients with pulmonary Cryptococcus in-
fection, subsequent dissemination to the central
nervous system is infrequent after appropriate
treatment [7]. Lumbar puncture is not always
necessary for an immunocompetent patient with
pulmonary cryptococcosis; the exception is pa-
tients whose clinical condition worsens, those
who present with neurologic signs of disease
progression, or those with a high serum Cryp-
tococcus antigen titer (>1:250) in the initial
work-up. None of these findings was observed
in our patients; hence, lumbar puncture was not
performed.

EBUS-TBNA has emerged as an important
diagnostic imaging modality, and TBNA has
proved to be a valuable tool in the diagnosis
and non-surgical staging of bronchogenic car-
cinoma. Both radial and convex probe EBUS-
TBNA can allow determination of a more
precise location [8]. Convex probe real-time
EBUS-TBNA has been shown to have a higher
diagnostic yield in mediastinal staging than ra-
dial probe EBUS-TBNA [9]. Although EBUS
images show target lesions beyond the airway,

needle penetration of the target lesion cannot
be proved by radial probe EBUS-TBNA. To
confirm whether the target lesion was aspirated,
rapid on-site evaluation (ROSE) is needed
immediately after aspiration [10]. The use of
ROSE in radial probe EBUS-TBNA contributes
to the improvement of the diagnostic yield. The
number of aspirations with a cytology needle
should be at least 3 for each target lesion in
radial probe EBUS-TBNA to increase the diag-
nostic rate, if ROSE is unavailable [11]. Endo-
scopic ultrasound can identify lymph nodes as
small as 3 mm, particularly in the celiac, sub-
carinal, and aorto-pulmonary areas [12]. Real-
time convex probe EBUS-TBNA is a valuable
diagnostic tool for differential diagnosis of
lymph nodes from lung cancer [13], sarcoidosis
[14] and tuberculosis [15]. Pulmonary crypto-
coccosis in a lung lesion can be diagnosed by
radial probe EBUS with transbronchial biopsy.
However, radial probe EBUS with TBNA can
improve the sensitivity of the diagnosis [16].
Concurrent diagnoses of patients with pulmo-
nary cryptococcal isolates are common, espe-
cially patients with HIV infection [17]. It has
been shown that EBUS-TBNA has a 97% ac-
curacy rate for tissue confirmation, and should
be the test of choice, especially for evaluating
patients with posterior mediastinal lymphade-
nopathy [18-19]. We suggest that such patients
undergo EBUS-TBNA for tissue diagnosis
since this procedure is safe and less invasive.

Conclusion

We presented the cases of 2 cancer patients
with pulmonary nodules who underwent mini-
invasive EBUS-TBNA to confirm the diagnosis
of Cryptococcus infection. Differentiating be-
tween pulmonary Cryptococcus infection and
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metastasis in cancer patients is important for
determining the correct management. TBNA
is a useful and safe means of diagnosing the
etiology of these pulmonary nodules and can
provide a rapid diagnosis of pulmonary Crypto-
coccus infection.
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Diffuse Idiopathic Pulmonary Neuroendocrine Cell
Hyperplasia (DIPNECH) — A Case Report

Shu-Yung Lin*, Jin-Shing Chen**, Min-Shu Hsieh***, Chao-Chi Ho*

Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia (DIPNECH) is a rare
pulmonary condition presenting with cough, wheezing, and obstructive ventilatory defect. The
pathogenesis of the disease is diffuse hyperplasia or dysplasia of pulmonary neuroendocrine
cells, multiple carcinoid tumorlets, and peribronchiolar fibrosis causing small airway
obliteration. Herein, we present the case of a 70-year-old patient with this rare condition who
had been treated for asthma for years, and who had a left lower lung tumor noted during
follow-up chest radiography. Chest computed tomography showed a mosaic pattern of the
lung parenchyma and multiple lung nodules. The pathological diagnosis of DIPNECH was
made after a surgical resection of the lung nodules. The patient’'s symptoms remained stable
with inhaled corticosteroid and bronchodilator use. (Thorac Med 2014; 29: 358-364)

Key words: diffuse idiopathic pulmonary neuroendocrine cell hyperplasia, neuroendocrine cells,

tumorlets, carcinoid, lung neoplasm

Introduction

Diffuse idiopathic pulmonary neuroen-
docrine cell hyperplasia (DIPNECH) is a rare
condition that has been defined by the World
Health Organization as a precursor to pulmo-
nary carcinoid tumor [1]. Typical symptoms and
signs include cough, wheezing, and obstructive
ventilatory defect. Herein, we present the case
of a typical patient with this rare condition who
had been treated for asthma for years and later
received the diagnosis of DIPNECH after a sur-

gical resection for lung tumors.

Case Report

A 70-year-old woman presented to our
institution with incidental findings of lung tu-
mors. She had had asthma since childhood and
during the past decade, she received treatment
with inhaled corticosteroid and long-acting beta
agonist at another institution, and her symptoms
were under control. An annual chest radiograph
checkup revealed a well-defined round nodule

*Department of Internal Medicine, National Taiwan University Hospital and National Taiwan University College
of Medicine, Taipei, Taiwan; **Department of Surgery, National Taiwan University Hospital and National Taiwan
University College of Medicine, Taipei, Taiwan; ***Department of Pathology, National Taiwan University Hospital
and National Taiwan University College of Medicine, Taipei, Taiwan
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(A)

®)

Fig. 1. (A) Plain radiograph of the chest showed a well-defined
round nodule in the left lower lung field (arrowhead); (B) Computed
tomography demonstrated a mosaic pattern of the lung parenchyma
and a lung tumor at the left lower lobe (arrowhead).

in the left lower lung field (Figure 1A). The
lesion was seen to increase in size during a
9-month follow-up, so she was then referred to
our institution.

Her past history included cervical cancer
in situ which was treated with total hysterec-
tomy, hypertension, and breast mammoplasty
for cosmetic purposes. Her family history was
unremarkable. She was non-alcoholic and never
smoked. Lab tests including complete blood
count and biochemistry panels showed mild
polycythemia with a hemoglobin level of 15.2
g/dL and otherwise normal results. Physical ex-
amination revealed clear breathing sounds.

Further examination with spirometry
showed normal FVC (2.4L, 117% predicted)
and FEV1 (1.72L, 109.1% predicted), and the
FEV1/FVC percentage was 71.7%. A thoracic
computed tomography (CT) scan (Figure 1B)
showed multiple small, well-defined nodules in
both lung fields, with the largest nodule located
at the left lower lobe and measuring 1.7 cm.
Mosaic and ground glass attenuation were also
seen in the bilateral lung parenchyma.

A video-assisted thoracoscopic surgical
lung biopsy was performed. Two firm tumors
at the left lower lobe were resected with wedge
resection (Figure 2A). The lung parenchyma
also showed many dilated bronchioles filled
with mucus plugs (Figure 2B). Frozen pathol-
ogy reported a nodular neoplasm composed of
round cells in solid nests, suggesting carcinoid
tumor. Formal pathology examination revealed
round to spindle cells arranged in nests or a
trabecular pattern, with no necrosis and a low
mitotic count (<2/10 high power field). The Ki-
67 proliferative index was less than 1%. The
immunohistochemistry stains of chromogranin
A and synaptophysin were positive (Figure 3A);
immunohistochemistry staining was also posi-
tive for CD56, and weakly positive for TTF-1.
More sections from the lung parenchyma re-
vealed more than 20 tumorlets and multiple
foci of neuroendocrine cell hyperplasia (Figure
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(B)

Fig. 2. (A) Gross picture in this section shows a carcinoid tumor
(arrow) and 2 tumorlets (arrowheads). (B) Gross picture of the lung
parenchyma showing dilated small bronchioles, with some filled

with mucus plugs (arrows).

3B-D). These findings were consistent with
DIPNECH. The patient was discharged after an
uneventful postoperative course. The hormone
profile of the patient was checked for possible
hormone hypersecretion. Growth hormone was
0.075 nanograms per milliliter (reference range,
0 to 8), and insulin-like growth factor was 139
nanograms per milliliter (reference range, 46 to
195 for age 70). The adrenal corticotropic hor-
mone and cortisol levels were 20.7 picograms
per milliliter and 11.6 micrograms per deciliter,
respectively. The intact parathyroid hormone
was 37.3 picograms per milliliter (reference

Thorac Med 2014. Vol. 29 No. 6

range, 15 to 68.3). No hormone hypersecretion
was identified.

Discussion

DIPNECH is a rare condition that was first
described as a distinct entity in 1992 by Aguayo,
et al [2]. That series reported 6 patients with
diffuse hyperplasia or dysplasia of pulmonary
neuroendocrine cells (PNCs), multiple carci-
noid tumorlets, and peribronchiolar fibrosis
causing small airway obliteration. In addition,
obstructive and restrictive ventilatory defects
were found in these patients, caused by mu-
cus occlusion of the bronchus. Unlike cases
of neuroendocrine-cell hyperplasia, which has
been commonly reported in smokers and those
living at high altitude, all patients in the case
series were non-smokers. DIPNECH has been
accepted as a precursor to pulmonary carcinoid
tumors, and the prevalence of DIPNECH was
5.4% (3/55) among pulmonary neuroendocrine
tumors [3]. The concomitant presence of adeno-
carcinoma inside DIPNECH foci has been re-
ported recently [4] in 4 cases, possibly suggest-
ing another distinct oncogenetic pathway. Se-
cretion of neuropeptide hormones in DIPNECH
has also been reported [5]. The paracrine secre-
tion of neuroendocrine cells was postulated to
be related to the development of fibrosis around
tumorlets [6]. Fessler, et al [7] reported a case
of DIPNECH with acromegaly, revealing a pos-
sible relationship with syndromes of hormone
hypersecretion.

The epidemiology of DIPNECH was stud-
ied in a systematic review of available case
reports, and a significant female predominance
of 92% was found [8]. The mean age of the
patients at diagnosis was 58 years [8]. Most
patients (92%) were symptomatic and eventu-
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Fig. 3. (A) The large carcinoid tumor was composed of solid nests of neuroendocrine cells immunoreactive to synaptophysin (inlet).

(hematoxylin and eosin stain, original magnification x20) (B) Small tumorlet (arrow) could frequently be identified adjacent to the small

bronchioles. (hematoxylin and eosin stain, original magnification x40) (C) Neuroendocrine cell hyperplasia (arrowheads) confined within

the respiratory mucosa with an intact basement membrane, which formed polyp-like cell nests protruding into the bronchiolar lumen.

(hematoxylin and eosin stain, original magnification x200) (D) Neuroendocrine cell hyperplasia (arrowheads) could be easily demonstrated

by synaptophysin immunohistochemical stain. (original magnification x200)

ally received the diagnosis of DIPNECH [8].
Although obstructive ventilatory defect was the
most common abnormality in the pulmonary
function tests of these patients, 17% had nor-
mal spirometry, similar to our patient. Whether
this was related to the therapeutic effect of the
inhaled corticosteroid and bronchodilator or a
difference in bronchiolar involvement remained
to be clarified. The clinical symptoms of small
airway obstruction may be related to the extent
of constrictive bronchiolitis and lumen narrow-

ing.

While the plain thoracic radiograph is often
normal, high-resolution CT frequently reveals
multifocal bilateral pulmonary micro-nodules
and areas of air trapping (mosaic pattern) re-
lated to constrictive bronchiolitis [9]. Hence,
surgical biopsy with enough lung tissue re-
mains the preferred diagnostic approach [8].
Histological examination is characterized by
widespread proliferation of PNCs confined to
the bronchiolar epithelium or bulging into the
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lumen at a later stage [1]. As the proliferating
PNCs break through the basement membrane,
small aggregates (2-5 mm) of these cells and fi-
brous stroma form and are known as ‘tumorlets’
[1]. A carcinoid is defined as PNCs reaching a
size of 5 mm or greater [1].

Due to the rare incidence of DIPNECH,
there are very few published reports regard-
ing long-term outcomes and treatment for the
condition. The dominant neuroendocrine tumor
should be resected during the diagnostic surgi-
cal procedure [10]. Nassar, et al [8] reported a
case of DIPNECH in a patient who had been
weaned from the mechanical ventilator after
systemic steroid use. The case supported the
hypothesis that the bronchiolar inflammatory
response caused by the PNCs may be reduced
by steroid. Reyes, et al [11] reported 2 cases
that were managed with long-term beta agonists
and inhaled corticosteroid, as in our case. Expe-
rience with other therapeutic agents like soma-
tostatin analogue or interferon gamma has been
reported [10]. Most of the cases with DIPNECH
had a relatively stable clinical course, but a few
have been reported to progress to respiratory
failure [8,10]. More clinical data may be re-
quired for a better understanding of the condi-
tion and to provide evidence-based treatment
for patients with DIPNECH.

In conclusion, breathlessness or an obstruc-
tive ventilatory defect associated with pulmo-
nary micro-nodules in middle-aged women
should lead to a suspicion of DIPNECH. Surgi-
cal biopsy is required for a definite diagnosis
and resection of the dominant neuroendocrine
tumor. Inhaled corticosteroid and bronchodila-
tor can be considered for symptomatic control
of this relatively stable disease.

Thorac Med 2014. Vol. 29 No. 6
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Chylothorax after Video-Assisted Thoracoscopic
Anterior Release for Severe Adolescent
Idiopathic Scoliosis

Yen-Chiang Tseng*, Chih-Cheng Hsieh*,**, Jen-Wei Chen***, Chi-Kuang Feng***

Chylothorax has been reported rarely in patients with anterior release of severe
adolescent idiopathic scoliosis (AIS) using video-assisted thoracoscopic surgery (VATS).
A young girl was diagnosed with chylothorax after anterior release of the spinal deformity.
After medical treatment, massive chyle leakage was still noted, and 2 surgical interventions
were performed to treat the complicated condition. Anatomic variation of the thoracic duct
as a network was highly suspected, and tissue glue was applied for adhesion. We present
this case with a discussion of treatment for complicated chylothorax after VATS correction of

severe AIS. (Thorac Med 2014; 29: 365-370)

Key words: chylothorax, scoliosis, video-assisted thoracoscopic surgery

Introduction

Cases of chylothorax after video-assisted
thoracoscopic surgery (VATS) for release of
rigid scoliosis are rare. Chylothorax can be seri-
ous and occasionally lethal due to depletion of
electrolytes, dehydration, hypoproteinemia and
immune derangement. It should be treated im-
mediately. Mass ligation of the thoracic duct is
the treatment of choice, but it is not always in-
fallible. A combination of medical and surgical
treatment is recommended for complicated and
severe chylothorax.

Case Report

A 13-year-old girl presented with severe
adolescent idiopathic scoliosis (AIS). After di-
agnosis, she was followed up in our orthopedic
department. The triple film showed severe sco-
liosis with a Cobb’s angle of 80 degrees (Figure
1). VATS anterior release for severe AIS of
the T6-10 spine was planned, and posterior in-
strumentation with fusion was scheduled for 1
week after the first operation (see Figure 2 for
the timetable of her clinical course). Chylotho-
rax was suspected on postoperative day (POD) 2,
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University School of Medicine, Taipei, Taiwan; **Institute of Clinical Medicine, National Yang Ming University,
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Fig. 1. A pre-operative plain film of the chest. Severe deformity of

the spine was noted. Calculated Cobb’s angle: 80 degrees.

due to the milky appearance of the pleural effu-
sion from the chest tube. However, biochemical
analysis revealed a triglyceride level of 68 mg/
dL, and the chest x-ray (CXR) showed no fluid
accumulation. The second-stage surgical inter-
vention was performed as scheduled. The daily
quantity of milky pleural effusion increased
to 600-800 mL after the second surgery and
biochemical analysis of the pleural effusion re-
vealed a triglyceride concentration of 116 mg/
dL, but the CXR continued to show a clear cos-
tophrenic sulcus (Figure 3). Chylothorax was
diagnosed, and nothing by mouth (NPO) with
total parenteral nutrition (TPN) was initiated.
Octreotide was administered later, but to no ef-
fect [1]. VATS for exploration was performed

Thorac Med 2014. Vol. 29 No. 6

on POD 25. During the operation, we drained
all the effluent and tried to pinpoint the site of
the thoracic duct, which was assumed to be
located between the descending aorta, azygos
vein and vertebral body. Surgical ligation of
the thoracic duct at the T10-12 level was car-
ried out by endo-clip application. A dry gauze
was draped over the area to ensure it was dry.
However, the daily volume of pleural effusion
increased to 1500-2000 mL following the op-
eration. Chest CT (Figure 4) was performed,
and then an exploratory thoracotomy on POD
30. Lymph was observed to flow out from all
the dissected planes of the paraspinal supra-
diaphragmatic region. Surgical ligation was
performed again. Tissue glue (Tissucol) 4 ml
was eventually applied to better seal the para-
aortic area and suspicious thoracic duct site,
and Surgicel was used for coverage. Tissue glue
was no longer used after Surgicel coverage. A
mechanical ventilator was employed for 3 days
postoperatively to promote lung expansion. A
fat-free diet was prescribed on POD 37. The
chylothorax condition subsided, and the chest
tube was removed on POD 43. The patient was
discharged on POD 44. Two weeks later, CXR
revealed no further pleural effusion accumu-
lation, and the 1-year follow-up examination
showed similar results.

Discussion

Chylous leaks are uncommon conditions
resulting from leakage of intestinal lymph
(chyle) outside the lymphatic system. Dorr et
al. [2], in a case series, reported the reasons
for this, including surgery or trauma in 101 pa-
tients (49.8%), various medical conditions in
89 (43.8%), and unknown in 13 (6.4%). It has
been reported to occur at a rate of 0.42% for all
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Fig. 2. Timetable of the clinical course of this patient.

Fig. 4. Postoperative CT of the chest presented a massive accumu-

lated volume of complex septated pleural effusion, even after chest
tube drainage.

general thoracic surgical procedures. Esopha-

: : gectomy (29 patients, 3.9%) and surgery for
Fig. 3. After corrective surgery of the spine, a milky-appearing congenital heart disease (28 patients) were the

pleural effusion was drained from the chest tube. No fluid accu-
most common causes of chylothorax. It seems

mulation was noted in the postoperative AP X-ray.
that surgery-related chylothorax is not unusual.
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Non-traumatic chylous leaks are rare, and can
be caused by any disease process that results in
lymphatic occlusion, such as malignancy (lym-
phoma), lymph vessel disease (Gorham disease,
lymphangiomatosis), systemic disease (sarcoid-
osis, Behcet disease), and congenital malforma-
tion [3].

The thoracic duct carries 1-2 liters of lym-
phatic fluid a day; 80% of this fluid comes
from intestinal and hepatic lymphatic ducts.
The amount of flow in the thoracic duct fluctu-
ates significantly with a patient’s diet, and the
flow increases significantly immediately after a
meal, due to absorption of fluids and nutrients
by intestinal lymphatic ducts. The thoracic duct
drains lymph and chyle from the entire body,
except the right hemithorax, right head and
neck, and right arm.

The anatomy of the thoracic duct has been
well described in anatomy texts [4]. Anatomic
variation of the thoracic duct has been found in
nearly half of the cases studied. A postmortem
study by Kausel et al. [5] divided the thoracic
duct into 5 types based on morphology (single,
double, and multiple trunks) and the location
of its outflow; the fifth type in the Kausel clas-
sification schema, a plexiform variation, is of
importance to the operator performing surgical
ligation because of the difficulty in identifying
the main trunk of the thoracic duct. By employ-
ing a semiquantitative transport index, a 92%
sensitivity and nearly 100% specificity can be
achieved in diagnosing lymphedema [6]. Since
lymphoscintigraphy is a functional study, we
performed lymphangiography before explor-
atory thoracotomy. However, we still could not
identify a significant source of chyle leakage
or the location of the thoracic duct, based on
the examination. To the best of our knowledge,
there is no evidence that lymphangiography

Thorac Med 2014. Vol. 29 No. 6

before mass ligation can be helpful. However, it
may be an examination of choice for these pa-
tients. In the event of variations, further preop-
erative examination, such as lymphangiography
or intervention requiring pleurodesis or pleurec-
tomy, would be necessary during the operation.

In patients with a spinal deformity, the tho-
racic duct can be difficult to identify. Nakai and
Zielke [7] reported postoperative chylothorax in
6 of 2000 (0.3%) spinal deformity operations.
With the development of minimally invasive
intervention, VATS has become the treatment of
choice for rigid scoliosis. However, complica-
tions after the application of VATS for spinal
deformity, including intercostal neuralgia, lung
atelectasis, pleural epidural bleeding, diaphragm
penetration, transient paraparesis, and massive
myocardial infarction, have been reported in the
literature [8]. Huang ef al. [9] suggested extend-
ing the portal incisions by 2-3 cm for variable
instrument angulation, and the use of flexible
trocars was suggested to avoid or decrease the
rate of complications after spinal corrective sur-
gery.

Chylothorax after spinal surgery is difficult
to avoid completely, and it is also difficult to
treat. Conservative treatment was applied ini-
tially in our patients, including dietary modi-
fication, TPN and repeated thoracocentasis.
Browse and coworkers suggested exploring the
chest and ligating the thoracic duct if there was
no reduction in drainage [10]. Mass ligation of
the thoracic duct is a popular method for surgi-
cal repair, and pleurodesis or pleurectomy is
also recommended. Maldonado et al. [11] re-
viewed 74 adult patients at a single institution.
The initial treatment approach was nonsurgi-
cal for most patients, but a surgical procedure
(pleurodesis, thoracic duct ligation, and/or sur-
gical repair) was eventually performed for more
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than half of the patients (59%). In our case, we
assumed a plexiform variation existed, or the
thoracic duct was like a network before adoles-
cence due to lymph leakage from multiple sites.
Tissue glue was applied for pleural adhesion,
and it was effective. However, the anatomy of
the thoracic duct of adolescents with severe
spinal deformity must be further studied. Chy-
lothorax is a rare and difficult complication
after surgery to correct a spinal deformity, and
composite management of chylothorax may be
necessary.
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Pulmonary Benign Metastasizing Leiomyoma:
A Case Report and Review of the Literature

I-Hung Chen, Yau-Lin Wang, Shih-Tien Hsu*, Jeng-Yuan Hsu, Jeng-Sen Tseng

Benign metastasizing leiomyoma (BML) is a rare disease characterized by growth
of uterine leiomyoma tissue at distant sites. Most reported cases are those of women of
reproductive age with a surgical history of hysterectomy or myomectomy. The lung is the
most commonly involved site and patients are usually asymptomatic. Herein, we reported
the case of a 51-year-old woman with pulmonary nodules incidentally found after uterine
myomectomy. The tumor consisted of estrogen and progesterone receptor-positive smooth
muscle cells, similar to those in the patient’s resected uterine leiomyoma. She received
gonadotropin-releasing hormone receptor agonist therapy for 6 months, and the size and
number of the pulmonary lesions stabilized at 16 months after diagnosis. In conclusion, BML
usually presents as an incidentaloma of the lung in asymptomatic women who have a uterine
leiomyoma history. Its growth can be suppressed by hormonal therapy. (Thorac Med 2014;

29: 371-376)

Key words: uterine leiomyoma, lung metastasis, gonadotropin-releasing hormone receptor agonist

Introduction

Benign metastasizing leiomyoma (BML)
is a rare disease, with approximately 100 cases
reported in the literature [1]. It is character-
ized by growth of uterine leiomyoma tissue at
distant sites [2]. In most cases, there is a previ-
ous history of hysterectomy or myomectomy
[3]. The lung is the most commonly involved
site and patients are usually asymptomatic [4].
Treatment options include careful observation,
hormonal therapy, and surgical intervention [3].
Herein, we present a case of pulmonary BML

and discuss its management.

Case Report

A 51-year-old woman, gravida 2, para 2,
presented to our gynecological outpatient clinic
with lower abdominal tenderness; she had no
dyspnea, cough, or other respiratory symptoms.
Gynecological ultrasound revealed a uterine
mass that measured 12x10x8 cm. No lymph-
adenopathy at the neck or inguinal area was
detected. Further physical examination was
unremarkable. She had a history of uterine leio-
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Fig. 1. Chest radiograph (A) and computed tomography (B) scan
revealed multiple well-circumscribed nodules of variable size in both
lungs (arrows).

myoma previously treated with myomectomy
when she was 44 years old, but no other medi-
cal problems.

She was admitted to our institution for
elective myomectomy. The pre-operative chest
roentgenogram showed multiple pulmonary
nodules in both lungs (Figure 1A). After myo-

Thorac Med 2014. Vol. 29 No. 6

mectomy, she was referred to the chest medi-
cine division for further evaluation. Chest com-
puted tomography (CT) showed multiple well-
defined nodular lesions of variable size in both
lungs (Figure 1B).

Metastatic lung disease was suspected, so
we checked her serum tumor markers. The lev-
els of alpha-fetoprotein (AFP), carcinoembry-
onic antigen (CEA), carbohydrate antigen 19-9
(CA19-9), cancer antigen 15-3 (CA15-3), and
cancer antigen 125 (CA-125) were all within
normal limits. We also arranged a cervical cy-
tological Papanicolaou smear, mammography,
fecal occult blood test, abdominal sonography,
whole body bone scan and brain CT as part of
a comprehensive tumor survey. No other focus
of malignancy was identified. We then arranged
CT-guided pulmonary nodule biopsy.

In gross appearance, the specimen was tan
and soft. The microscopic exam revealed pul-
monary tissue consisting of bland-looking spin-
dle cells with eosinophilic cytoplasm arranged
in intersecting fascicles (Figure 2A). No signifi-
cant tumor necrosis, cellular atypia or increased
mitotic activity was noted (1 in 20 high power
fields). Immunohistochemical stains were posi-
tive for smooth muscle actin (Figure 2B), des-
min, estrogen receptors (ER) and progesterone
receptors (PR). These findings were consistent
with resected uterine leiomyoma. The diagnosis
was pulmonary BML.

The patient was followed up at our gyne-
cological outpatient clinic and received hor-
mone therapy with the gonadotropin-releasing
hormone receptor agonist leuprorelin 3.75 mg
monthly for 6 months. She entered menopause
after 6 doses of leuprorelin and received no
other medical or surgical intervention there-
after. Chest CT performed at about 16 months
after diagnosis revealed the size and number of
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Fig. 2. Pathology of computed tomography-guided biopsy of a lung nodule: H&E stain (A), Immunohistochemical stain for smooth muscle

actin (B). (Magnification 200x)
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Fig. 3. Follow-up computed tomography scan 16 months after
diagnosis revealed stable numbers and sizes of BML lesions (arrow).

nodular lesions were stabilized (Figure 3). The
patient was doing well as of this writing.

Discussion

Steiner first described BML in 1939, re-
porting a 36-year-old woman who died of cor
pulmonale arising secondarily to multiple pul-
monary metastases from benign uterine leio-
myomas [2].

Most reported cases are of women of repro-

ductive age with a surgical history of hysterec-
tomy or myomectomy. Abramson et al. reported
that the average age of patients with BML is
48 years, with the period from hysterectomy
to nodule detection varying from 3 months to
26 years [4]. Although most of these patients
were asymptomatic, presenting symptoms such
as dyspnea, dry cough, or chest pain have been
reported [5]. In rare cases, BMLs may cause
debilitating symptoms and even life-threatening
complications [2]. The lung is the most com-
mon site of involvement [6], with extrapulmo-
nary lesions reported in the lymph nodes, deep
soft tissues, omentum and mesentery, bone,
spine, skull base, and heart.

Typical radiological findings include well-
circumscribed solitary or multiple pulmonary
nodules, ranging in size from a few millimeters
to several centimeters in diameter [7]. Horst-
mann et al. found multiple nodules in 87% of
their cases (70% bilateral nodules and 17%
unilateral nodules), and 13% had a solitary nod-
ule [8]. There are some case reports of BML
manifesting as cavity pulmonary nodules [9] or
presenting a miliary pattern [10]. Lesions are
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not enhanced in post-contrast images and show
no significant metabolic activity on 18-fluoro-
deoxyglucose positron emission tomography
(FDG-PET) [11]. The differential diagnosis of
this condition includes metastatic malignancy,
collagen-vascular disease, and infectious or
non-infectious inflammatory granulomas.

The nature and etiology of BML are still
controversial. BML consists of well-differen-
tiated, benign-appearing smooth muscle cells
that lack mitotic figures, anaplasia, necrosis, or
vascular invasion [1]. Although BML has be-
nign histological features, its metastatic behav-
ior suggests its malignant potential. It has been
suggested that BML represents a low-grade,
slow-growing leiomyosarcoma, owing to the
monoclonal origin of both uterine and pulmo-
nary tumors [12-13]. However, recent advances
in cytogenetic analysis and microRNAs (miR-
NAs) regulation studies suggest BML is a ge-
netically distinct entity, which likely originates
from a biologically distinct subset of uterine
leiomyomas and has a different miRNA expres-
sion profile than malignant leiomyosarcoma
[14-15].

Optimal therapy for BML has not been esta-
blished. Reported treatment modalities include
careful observation, surgical resection, hyster-
ectomy and bilateral oophorectomy, progestins,
aromatase inhibitors and medical castration
using gonadotropin hormone-releasing analogs
[5]. Several reports have described the effect
of anti-hormonal therapy [16-17]. Surgical in-
tervention may play a role in symptom relief or
provide a precise histological diagnosis. The ra-
tionale for hormonal manipulation is that BML
mainly affects sexually mature women when
the hormonal effects are at a maximal level and
these tumors have positive immunoreactivity
for ER and PR. The clinical course of BML is

Thorac Med 2014. Vol. 29 No. 6

usually indolent. Spontaneous tumor regression
has been reported with alteration in the hor-
monal milieu, as occurs in pregnancy, the post-
partum period, and with menopause [8]. Thus,
the aforementioned treatments may not always
be indicated and careful observation should be
considered in most cases.

In conclusion, BML is a rare condition that
should be considered in asymptomatic women
of reproductive age with a history of uterine
leiomyoma who present with multiple pulmo-
nary nodules of the lung.
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Small Cell Lung Cancer with Paraneoplastic
Dermatomyositis: A Case Report

Sheng-Hua Su, Pen-Fang Yeh, Agatha Te*, Wei-Kang Kwang**

The association of dermatomyositis (DM) with malignancies is well known, and has
a frequency of about 6-45% [1-9]. Patients with DM have a 31-fold increased risk of lung
cancer compared to the general population [7], with small cell lung cancer (SCLC) being
the most common type [9-10]. We report a 66-year-old man diagnosed as having SCLC
with DM. He had typical cutaneous manifestations of DM accompanied with symmetric
proximal muscle weakness, an elevated creatine kinase level, and myositis features present
on electromyography. Skin biopsies were consistent with DM, and bronchoscopic biopsy
confirmed the diagnosis of SCLC. The signs and symptoms of DM showed improvement
after chemotherapy with cisplatin and etoposide. This case report emphasizes the need for
intensive screening for cancer in patients with DM. (Thorac Med 2014; 29: 377-383)

Key words: dermatomyositis, small cell lung cancer

Introduction

Dermatomyositis (DM) is an idopathic
inflammatory myopathy, with characteristic
cutaneous manifestations and proximal muscle
myopathy. The association of malignancies with
DM has been extensively reported in the litera-
tures. Cancer diagnosis can precede, coincide
with, or follow the DM diagnosis. DM may
present as a paraneoplastic process, and the dis-
appearance of skin rash and muscle weakness
has been noted after treatment for cancer.

Case Report

A 66- year-old male, a chronic smoker and
retired coal-miner, was admitted to our hospi-
tal because of severe productive cough for 2
weeks, followed by progressive shortness of
breath for about 1 week. He was an outpatient
at our chest clinic due to pneumoconiosis and
chronic obstructive pulmonary disease, receiv-
ing an annual chest X-ray. Three weeks before
admission, erythematous maculopapular skin
rashes erupted on his neck, elbows, knees, eye-
lids, and hands. The skin lesions gradually be-
came more prominent and spread extensively,
and were later accompanied with bilateral upper
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Fig. 1. Cutaneous manifestations of our patient that were consistent with DM; (A) Heliotrope rash on the upper eyelids, (B) Shawl

sign on the neck, (C) (D) Gottron papules on the knuckles and knees

and lower limbs soreness and weakness.
Physical examination on admission re-
vealed maculopapular skin rashes on the malar
and frontal region of the patient’s face, and
on his neck, shoulders and chest . There were
scaly erythematous papules on the knuckles,
elbows, and knees, and purple disoloration of
the upper eyelids (Figure 1). He also had sym-
metric proximal muscles weakness. The blood
test showed an elevated creatine phosphokinase
level of 965 TU/L (normal: 49-397 IU/L) and
a carcinoembryonic antigen level of 10.1 ng/
ml (normal <5.5 ng/ml in smoker). Chest X-
ray revealed soft tissue density in the left hilar
area and a patchy consolidation in the left lower
lung field (Figure 2), which were not present in
the previous chest X-ray. Based on the above
symptoms and signs, lung cancer with DM was

Thorac Med 2014. Vol. 29 No. 6

Fig. 2. Chest X-ray revealed soft tissue density in the left hilar area

and patchy consolidation at the left lower lung field
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Fig. 3. Chest CT showed an irregular soft tissue mass at the left
hilar area with encasement of the left main bronchus and invasion to
the mediastinum and mediastinal lymphadenopathy.

considered.

Chest computed tomography (CT) showed
an irregular soft tissue mass in the left hilar area
with encasement of the left main bronchus and
invasion to the mediastinum with mediastinal
lymphadenopathy (Figure 3). Electromyogra-
phy showed increased fibrillation waves in the

proximal limbs muscles. Skin biopsy of the
right arm and posterior neck region on the 5th
hospital day revealed interface dermatitis with
increased dermal mucin deposition, which was
compatible with DM (Figure 4). Fiberoptic
bronchoscopy revealed tumor infiltration with
total occlusion of the left segmental bronchus
B9+10, extending to the left main bronchus
and left upper lobe. Bronchial biopsy of the left
lower lobe confirmed small cell carcinoma.

The diagnosis of small cell lung cancer
(SCLC) (T4N3MO), stage I1IB with a perfor-
mance status (PS) of 1, along with DM was
confirmed. The patient completed 6 courses of
chemotherapy with a regimen of cisplatin + eto-
poside, after which the skin lesions and proxi-
mal muscle weakness showed improvement,
indicating a para-neoplastic process. He also re-
ceived radiotherapy to the mediastinum and left
lower lung, but was complicated with radiation
pneumonitis. Thereafter, his general condition

Fig. 4. Skin biopsy of the right arm and posterior neck region revealed basal vacuolation and mild perivascular lymphocyte

infiltrates in the dermis with increased dermal mucin deposition, compatible with dermatomyositis.
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Table 1. Diagnostic Criteria of Dermatomyositis (by Peter & Bohan)

1. Symmetrical proximal muscle weakness

2. Elevation of serum skeletal muscle enzymes
3. Characteristic electromyographic pattern

4. Muscle biopsy: evidence of myositis

5. Typical skin rash of dermatomyositis

possible (5 plus any 1 of criteria 1-4).

Dermatomyositis is defined as definite (5 plus any 3 of criteria 1-4), probable (5 plus any 2 of criteria 1-4), or

deteriorated to a PS of 3, and he finally opted
for supportive hospice management.

Discussion

DM is an idiopathic inflammatory myopa-
thy, characterized by typical cutaneous mani-
festations and proximal muscle myopathy. It is
a microangiopathy affecting skin and muscle;
activation and deposition of complements cause
lysis of endomysial capillaries and muscle isch-
emia.

DM is identified by characteristic rashes
accompanying or, more commonly, preced-
ing muscle weakness. Interstitial pulmonary
disease, dysphagia, and polyarthritis are also
common. Typical cutaneous skin manifestations
include a heliotrope rash (blue-purple discol-
oration) on the upper eyelids, an erythematous
rash on the face, neck, and anterior chest (V
sign) or back and shoulders (shawl sign), and
erythematous to violaceous papules at the
extensor aspects of the metacarpophalangeal
and interphalangeal joints (Gottron’s papules)
and the elbows, knees and ankles (Gottron’s
sign). Muscle weakness may vary from mild
to severe, leading to quadriparesis. Our patient
manifested the above typical cutaneous mani-
festations consistent with DM.

Most DM patients have elevated serum cre-

Thorac Med 2014. Vol. 29 No. 6

atine kinase, lactate dehydrogenase, adolases
and aminotransferases. About half of the pa-
tients may have positive antinuclear antibodies.
Mpyositis specific antibodies are autoantibod-
ies to aminoacyl-transfer (t)RNA synthetases
(antisynthetase antibodies), including anti-Jo-1
which occurs in less than 25% of patients. Anti-
Mi2 autoantibodies may also be present. How-
ever, data on these autoantibodies were unavail-
able in our case.

Electromyography proved the myositis of
our patient, but was not diagnostic for DM, as
similar changes are found in other diseases.
Skin biopsy usually demonstrates basal vacu-
olation, and perivascular lymphocytic infiltrates
in the dermis, known as interface dermatitis.
Muscle biopsy is characterized by perimysial
and perivascular inflammation with B cells and
CD4 T cells, and complements deposition in
vessels.

The widely accepted diagnostic criteria
for DM, were proposed by Peter and Bohan in
1975 and still remains the “gold standard” for
clinical studies (Table 1). Our case fulfilled the
criteria for a definite diagnosis of DM.

The association between DM and malig-
nancy has been reported extensively in the lit-
eratures. The first case report was published in
1916 and subsequent studies have consistently
confirmed the increased risk of malignancy in
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the setting of DM, a risk that is substantially
greater than with other inflammatory myopa-
thies. The reported frequency of malignancy in
DM is about 6-45% [1-9].

Diagnosis of DM is associated with a 3-fold
higher risk of any neoplasm (ovary, lung, pan-
creas, stomach, colorectal cancer or non-Hodg-
kin lymphoma) [1,4] and most cancer cases
were detected within 1 year after the diagnosis
of DM [9-10]. Patients with malignancy-asso-
ciated DM were more frequently male and over
the age of 45, and less likely to have interstitial
lung disease [5,9].

Asian patients with DM tended to have
cancers of the nasopharynx and lung, followed
by breast and hematologic malignancies [6-
8]. A population-based study [7] conducted in
Taiwan, found that patients with DM had a 10-
fold increased risk of cancer, with a 31-fold
increased risk of lung cancer compared to the
general population. Not only did patients with
DM have an increased risk of lung cancer (stan-
dardized incidence rate 5.9) [4], but they were
associated with all histological types of lung
cancer. The most frequent type was SCLC, fol-
lowed by squamous cell carcinoma; adenocarci-
noma was relatively rare [9-10].

The underlying mechanism of the associa-
tion between DM and malignancies remains
undetermined. The widely accepted hypotheti-
cal “cross-over” model explains cross-over
immunity for the development of cancer associ-
ated myositis [15-16]. Myositis-specific auto-
antigens were expressed in both tumor cells and
undifferentiated myoblasts, leading to anti-tu-
mor immunity. Subsequent muscle damage and
regeneration reactivate the anti-tumor response,
resulting in crossover immunity between tumor
cells and myofibroblasts. Another possibility is
that myositis consists of a paraneoplastic syn-

drome mediated by circulating immune com-
plexes induced by the underlying malignancy.

DM appears as a paraneoplastic syndrome
in some cases; ovary, lung and colorectal can-
cers are the ones most frequently involved. DM
improves with cancer treatment, and there is a
recurrence of muscle weakness when the tumor
relapses, thus suggesting a parancoplastic na-
ture [1,4]. Our patient with DM also presented
with a paraneoplastic phenomenon that im-
proved with lung cancer treatment.

Conclusion

DM is associated with malignancy and may
present as a paraneoplastic process. Therefore,
cancer screening is recommended for patients
who manifest signs and symptoms of DM.

References

Ju—

. Dalakas MC, Hohlfeld R. Polymyositis and dermatom-
yositis. Lancet 2003; 362: 971-82.

2.Sigurgeirsson B, Lindelof B, Edhag O, et al. Risk of
cancer in patients with dermatomyositis or polymyositis.
N Engl ] Med 1992; 326: 363-7.

3. Wang J, Guo G, Chen G, et al. Meta-analysis of the asso-
ciation of dermatomyositis and polymyositis with cancer.
Br J Dermatol 2013; 169: 838-47.

4.Hill CL, Zhang YQ, Sigurgeirsson B, et al. Frequency
of specific cancer types in dermatomyositis and polym-
yositis: a population-based study. Lancet 2001; 357: 96-
100.

5. Ungprasert P, Bethina NK, Jones CH, et al. Malignancy
and idiopathic inflammatory myopathies. N Am J Med
Sci 2013; 5: 569-72.

6. Ungprasert P, Leeaphorn N, Hosiriluck N, et al. Clinical
features of inflammatory myopathies and their association
with malignancy: a systematic review in asian population.
ISRN Rheumatol 2013; 2013: 509354.

7.Huang YL, Chen YJ, Lin MW, et al. Maligancies associa-

ted with dermatomyositis and polymyositis in Taiwan: a

frafesges « B 103 4 29 % 6 H



382 Sheng-Hua Su, Pen-Fang Yeh, et al.

nationwide population-based study. Br J Dermatol 2009;
161: 854-60.

8. Chen YJ, Wu CY, Huang YL, ef al. Cancer risks of derma-
tomyositis and polymyositis: a nationwide cohort study in
Taiwan. Arthritis Res Ther 2010; 12: R70.

9. Brendan BB. Anticochos, Brown LA, Li ZZ, et al. Mali-
gnancy is associated with dermatomyositis but not polym-
yositis in northern New England, USA. J Rheumatol
2009; 36: 2704-10.

10. Fujita J, Tokuda M, Bandoh S, ef al. Primary lung cancer
associated with polymyositis/ dermatomyositis, with a
review of the literature. Rheumatol Int 2001; 20: 81-4.

11. Castro A, Barroso A, Parente B, ef al. Dermatomyositis as
the first manifestation of a lung tumor. Rev Port Pneumol
2013; 19: 179-83.

12. Acciavatti A, Avolio T, Rappuoli S, ef al. Parancoplastic

necrotizing myopathy associated with adenocarcinoma of

Thorac Med 2014. Vol. 29 No. 6

the lung - a rare entity with atypical onset: a case report. J
Med Case Rep 2013; 7: 112.

13. Przybylski G, Jarzemska A, Czerniak J, et al. A case
report of a patient with dermatomyositis as a prodromal
sign of lung cancer. Pol Arch Med Wewn 2008; 118: 143-
7.

14. Nikolaos T, Maria T, Ionnis KD, et al. Dermatomyositis as
an early manifestation and a significant clinical precursor
of lung cancer: report of a rare case and review of the
current literature. Int J Clin Exp Med 2013; 6: 105-9.

15. Casciola-Rosen L, Nagaraju K, Plotz P, et al. Enhanced
autoantigen expression in regenerating muscle cells in
idiopathic inflammatory myopathy. J Exp Med 2005; 201:
591-601.

16. Danko K, Ponyi A, Molnar AP, et al. Paraneoplastic myo-
pathy. Curr Opin Rheumatol 2009; 21: 594-8.



SCLC with Paraneoplastic Dermatomyositis 383

sl 5 BEITLEE R i ol o

REBE EAF B RER

F B A sk (Dermatomyositis) & E a8 B endp B I Foire doahy BT g 4 F G0k
6-45% ° A VLB F ¢ R EOR SR AR E - & ﬁ%ﬂ3h—’uj w*¢ 3 i (Small cell lung cancer)
By Lenid] o g - L6605k T R ) e s E G A o BRG A AL ALK AR
Lﬁﬁﬂﬁmﬁ%“#§4ﬁﬁ%’“ﬁ%ﬁﬁ%J$’*“*ﬁﬁﬁ%ﬂ“\m%ﬂ AR5 %4
g Al A - Reh e KA F BARE P RWEF RS ] mie g o Ak felicd i Y IR
%&(dwmm)+ﬁM(mwmk)ﬁﬂﬁﬁﬁ%°ﬁ&im«m&ﬁﬁ%ﬁmw&ﬁﬁﬁ (HEFE
2014; 29: 377-383)

Rl aEze @ Lyl s ] dmbe R

FEFHABE A REF R PPN R P X EREEFFMER ARSI e o
**#Eﬂ*ggfé‘?#lﬁllz LEREFR fRPpE
REgE AR EASFE O REFHMME LREFR PP PP oD 2 AR HREEAS B

figieBees « RE 103 4 29 4 6 1



384

Castleman’s Disease Presenting as a Mediastinal
Hypervascular Tumor: A Case Report and
Literature Review

Chih-Wei Wu, Pao-Shu Wu*, Yuh-Min Chen

Castleman’s disease is a rare lymphoproliferative disease, and comprises a unicentric
type and multicentric type. Unicentric Castleman’s disease (UCD) usually presents as a
solitary hypervascular tumor. In patients with multicentric Castleman’s disease (MCD),
the radiologic findings include mediastinal lymphadenopathy and pulmonary parenchymal
infiltrates. In this report, we present the case of a 47-year-old man with blood-tinged sputum
for 1 month. A series of image studies showed a solitary hypervascular tumor located at the
posterior mediastinum. The initial differential diagnoses included lung cancer, neurogenic
tumor, and pseudoaneurysm of the intercostal artery. After discussion with the surgeon,
the patient underwent an operation for complete tumor resection. The pathologic report
was hyaline vascular-type Castleman’s disease. The patient did not receive steroid or
chemotherapy postoperatively, and there was no sign of recurrence at the 2-year follow-up.
Physicians should take Castleman’s disease into consideration in their clinical practice when
a solitary hypervascular tumor is present. (Thorac Med 2014; 29: 384-390)
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Introduction

Castleman’s disease, also known as angio-
follicular lymph node hyperplasia, was first
described in 1954 by Dr. Castleman [1]. It is
a rare non-neoplastic lymphoproliferative dis-
order. Castleman’s disease can be categorized
histopathologically into a hyaline vascular type,
plasma cell type and mixed type [2]. In clini-
cal terms, Castleman’s disease can be divided
into 2 groups, unicentric (UCD) and multicen-

tric (MCD). The 2 clinical types have different
prognoses. UCD has an excellent outcome and
can be cured with surgery. MCD is associated
with systemic involvements, sepsis and malig-
nant transformation [3]. UCD most commonly
presents as a solitary hypervascular tumor and
should be differentiated from sarcoma, thy-
moma, and lung cancer. MCD has typical radio-
logic findings of mediastinal and hilar lymph-
adenopathy, and mimics lymphoma, metastatic
lymphadenopathy, and disseminated infection.
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The “gold standard” of diagnoses is biopsy. We
present herein the case of a patient with Castle-
man’s disease mimicking a mediastinal hyper-
vascular tumor.

Clinical Course

A 47-year-old man suffered from cough
with blood-tinged sputum for 1 month. He was
a never-smoker. There was no significant drug
history or past medical history. At first, he vis-
ited a local medical department, where chest
X-ray revealed abnormal findings. He called at
our outpatient clinic, where a left lung peri-hilar
mass lesion was seen on chest X-ray images;
lung cancer or mediastinal malignancy could
not be excluded (Figure 1). On admission, the
laboratory test findings, including normal blood
cell counts and carcinoembryonic antigen (CEA)
level, were unremarkable. The electrocardio-

Fig. 1. Chest X-ray shows a soft tissue dense opacity, measuring

about 3 cm in length at the left peri-hilar region.

Fig. 2. CT scan shows a 3.2 x 3.0 cm contrast-enhanced soft
tissue mass in the left lower lung, abutting the posterior medias-
tinum without bony destruction.

Fig. 3. Thoracic T1-weighted MRI after gadolinium infusion shows

a high-signal tumor about 3.3 x 2.8 x 2.8 cm near the left para-aortic
region between the level of TS and T6. Communication with the left
6th intercostal artery could not be ruled out.

gram and echocardiogram were normal. Physi-
cal examination revealed a well-nourished man
without lymphadenopathy or organomegaly.
Chest CT examination was arranged for
further investigation and revealed a 3.2 x 3
cm hyper-enhanced soft tissue mass in the left
lower lung field near the posterior mediastinum,
without bony invasion (Figure 2); thus, vascular
lesion or malignancy with hypervascularity was
highly suspected. Thoracic MRI and angiog-
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Fig. 4. Thoracic angiography shows a 3 cm hypervascular lesion
at the left para-aortic region with an arterial feeder from the left T6
intercostal artery.

Fig. 5. Numerous follicles with regressed germinal centers in the

lymph node. Proliferation of venules with hyalinized walls is seen in
the inter-follicular space.

raphy were suggested by the radiologist. The
patient underwent both examinations and the
reports suggested the presence of a hypervas-
cular tumor with feeding artery from the left 6"
intercostal artery or an intercostal artery pseu-
doaneurysm (Figure 3,4).
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Fig. 6. In a high power field, the regressed germinal center is

surrounded by concentrically arranged mantle zone lymphocytes,
creating an “onion skin” appearance. Also note the hyalinized,
sclerotic vessel radially traversing into the germinal center, creating
a “lollipop” appearance.

As a result of the above findings, appropri-
ate surgical excision was arranged in consulta-
tion with a cardiovascular surgeon and a chest
surgeon. During operation, a solid chest wall
tumor was found. It was connected to the chest
wall by a stalk containing a feeding artery. The
tumor was excised and the feeding artery was li-
gated. The pathology report confirmed a lymph
node origin of the tumor without evidence of
malignancy. The microscopic finding was nu-
merous small follicular centers with prominent
hyalinized central vessels, surrounded by con-
centric layers of small lymphocytes (Figure 5,6).
The picture was compatible with the hyaline
vascular type of Castleman’s disease.

The postoperative course was smooth.
Cough with blood-tinged sputum subsided
gradually. Post-operation, the patient did not
receive steroid, radiotherapy or chemotherapy.
Two years after the operation, there were no
signs of recurrence. The patient received regu-
lar outpatient follow-up.
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Discussion

Castleman’s disease is a rare lymphoprolif-
erative disorder with unknown etiology. Many
possible origins have been proposed, such as
immunocompromised states, chronic inflamma-
tion, and autoimmune processes [4]. The dis-
ease occurs throughout the lymphatic chains of
the body, including nodal or non-nodal organs
such as the lung or pancreas. Approximately
70% of all cases of Castleman’s disease occur
in the chest, 15% in the neck, and 15% in the
abdomen and pelvis [5].

Castleman’s disease is divided into a hya-
line vascular type, plasma cell type and mixed
type. The hyaline vascular type is the most
common, and is characterized by prominent
follicles, marked vascular proliferation with
thick and hyalinized walls and hyalinization
of germinal centers. The concentric layering
of peripheral lymphocytes creates the “onion-
skin” appearance. A hyalinized capillary may
frequently penetrate a follicle and make the fol-
licle look like a lollipop under the microscope.
The plasma cell type shows follicular hyper-
plasia with large germinal centers and marked
plasmacytosis in interfollicular areas, without
hyaline vascular changes. The mixed type com-
bines features of the hyaline vascular and plasma
cell types. Histological examination of the af-
fected lymph node is the “gold standard” of di-
agnosis [2]. The hyaline vascular type accounts
for about 90% of UCD. The remaining 10% is
plasma cell type. UCD is not associated with
human herpes virus-8 infection [3].

Most patients with UCD are young and as-
ymptomatic. They are often diagnosed inciden-
tally and in their 3" or 4" decade of life. The
incidence is equal in both sexes. About 50% of
the plasma cell type has systemic manifesta-

tions, such as an elevated erythrocyte sedimen-
tation rate, anemia, and hypergammaglobu-
linemia [3].

UCD most commonly presents as a soli-
tary hypervascular thoracic tumor. Both chest
CT and MRI typically show a contrast hyper-
enhancing tumor [6-7]. There are many case
reports of UCD with diverse images mimicking
thymoma, lymphoma, schwannoma, pancreatic
tumor, renal artery pseudoaneurysm, and oth-
ers. Due to the hypervascular images of our
case, pseudo-aneurysm was 1 of the differential
diagnoses. Thus, a cardiovascular surgeon was
consulted preoperatively for possible vascular
surgery. There are only 3 case reports of UCD
mimicking pseudoaneurysm in the literature.
The primary lesion sites are the renal artery, ax-
illary artery and coronary artery [8-10].

Surgical excision is curative in UCD and
the associated symptoms will also resolve. If
complete resection is not feasible, partially re-
sected UCD provides a favorable outcome, and
the remaining lesions are stable and asymptom-
atic for years [5]. If resection is not possible,
radiotherapy results in a 40% rate of complete
remission [11]. Chemotherapy is usually unnec-
essary for UCD.

MCD was first introduced in a case report
in 1978 [12]. It is typically the plasma cell type
of Castleman’s disease [13], and is usually as-
sociated with human herpes virus-8 infection,
especially in human immunodeficiency virus-
infected patients [14-15].

In terms of clinical features, patients with
MCD usually present in their 5" and 6" decades
of life. The symptoms, including fever, body
weight loss, fatigue, and night sweats, are com-
mon but non-specific, and are suggestive of an
inflammatory illness. More than 90% of patients
are symptomatic. Patients with MCD almost
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always have peripheral lymphadenopathy. The
laboratory findings include anemia, elevated
erythrocyte sedimentation rate, hepatospleno-
megaly, hypoalbuminemia and hypergamma-
globulinemia [3]. MCD was reported to have
the potential of malignant transformation, for
example, to Kaposi sarcoma [5] and lymphoma
[14,16].

The radiologic characteristics of MCD in-
clude bilateral hilar and mediastinal lymphade-
nopathy, diffuse abdominal lymphadenopathy,
and hepatosplenomegaly. Pulmonary parenchy-
mal involvements are diverse, and include sub-
pleural nodules, ground glass opacities, patchy
areas of consolidation and peribronchovascular
thickening. Pleural effusion or ascites may also
be present [6].

There is no effective treatment for MCD
at this time. Most regimens are palliative with
variable responses. The traditional therapies
include steroid and chemotherapy. Neutralizing
antibodies against interleukin-6 and rituximab
(the monoclonal anti-CD20 antibody) recently
have shown promising clinical efficacy [17-18].
There is no role for surgical resection [5]. The
prognosis of MCD is poor. The median sur-
vival is 26 to 30 months in HIV-negative MCD
[15,19]. In HIV-positive MCD, the median sur-
vival is shorter.

Castleman’s disease is a great mimicker.
UCD usually presents as a solitary hypervascu-
lar tumor. It can simulate a mediastinal tumor,
intra-abdominal neoplasm, or pseudoaneurysm.
Our reported patient had UCD presenting with a
pulmonary neoplasm-like lesion that mimicked
a hypervascular lesion on detailed imaging ex-
aminations. Physicians should consider UCD as
a differential diagnosis when caring for patients
with a thoracic hypervascular nodular or mass
lesion.
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