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Table 1. Single agent chemotherapy in elderly (>70 years) NSCLC patients

Agent Patient No / Evaluable No (schedule) Median (month)/ 1 Journal / recommend

year survival
Vinorelbine 46/41 (25mg/m* q week) 7.9 Cancer 2000, yes
Gemcitabine 21 (1250mg/m®> D1,8 q 3 week) 7.5 Anticancer Res 2000, yes
Docetaxel* 39/38 (36 mg/m? /week x 6 q 8 week) 5/27% Cancer 2000, yes
Paclitaxel 28 (210 mg/m? 3hr D1 q 3 week) 9.8/37.1% Cancer Chemother Pharmacol 2000, yes
*> 65 years.

Table 2. Combination chemotherapy in elderly (270 years) NSCLC patients

Median/ 1 year

Agent Patient No (schedule) R.R. (%) . Journal / suggest
survival
GEM +NVB 60 (GEM 1200 mg/m* + NVB » 6.8/ 30% JCO 2000/ GEM + NVB
vs 30 mg/m® D1,8 q 3 week) ' ° better than NVB alone
| 60 (NVB 30 mg/m* D1,8 q 3
NVB alone 15 42/13%
week)
43 (GEM 1000 mg/m®> + NVB ’
GEM + NVB (>65 Yr or *) 3 349 8.4/31.1% Br J Cancer 2000, yes
25 mg/m” D1,8 q 3 week)
49 (NVB 25 mg/m* + GEM »
GEM + NVB (>70 Yr or *) ) 26 7/33% Cancer 1999, yes
1000 mg/m" D1,8,15 q 4 week)
R.R.: response rate; GEM: gemcitabine; NVB: vinorelbine.
*Poor PS or unfit for CDDP.
Ko REFEEEEBHE A carboplatin FESEE - [26]
A 1R EURIT R R PR A 9E E R B U (KRS cisplatin N R R
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FERf56 P 9 IO T BT O B0 T /DN B i 8 2 W 2 T B R A AR
EEE (F—) -[26,29-33] ;5UFEFZE (vinorelbine,
gemcitabine, paclitaxel, docetaxel )f 1> ;75 vinorelbine
IR E R BN LR B e T R B 3 Rk IR
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ZEfiE LB A vinorelbine RYRUREEAF (R ) »
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cisplatin ( 60-70mg/m®> q 3-4 weeks; 1 & & & LU
carboplatin Y f{) > WESH _EHIIEE (10

gemcitabine + vinorelbine) AYIEHE - [26,33]
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Table 3. Paclitaxel plus carboplatin or gemcitabine in chemo-naive NSCLC patients

<70 Yr =70 Yr P value*
Patient No (%) 46 (51.1) 44 (48.9)

Performance status 1 26 27 0.401
2 20 17

Staging b 16 19 0.274
v 30 25

Cycle received =3 19 13 v 0.710
=4 27 31

Gr 3 leukopenia ‘ 7 0316

Gr 3,4 anemia 9 0.14

Gr 3 thrombocytopenia 0.607

*x? test.
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B o [44-45]110 2= K B & /& fiE #1 #% (National Cancer
Institute of Canada)F —{E&H & BRI/ N EN S
B2 AR B U WS IRER R B (BR.3, BR.G) - &
“ERE R B E R —E 2% CAO 8 EP &
A EZ CAO S FH EP AR URAEER -
ETRRRIEREE 1S HERE TR EE B—H
B CAO B EP RR{HR » ARERKIR R EBHLAE
FRG FIREAE (5 458 ) BB TIRET A% (8
1658) » E-TERREHER - [44) _(HAFEIEET
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BHREHA 46 HEH  MATEEMRTEBR
( maintenance therapy ) - [40-41]
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Lung Cancer in the Elderly

Yuh-Min Chen

Lung cancer has been the leading cause of cancer death in Taiwan in the past two
decades. It is found in older individuals, as well, with a peak incidence at around 80 years of
age. There is more squamous cell carcinoma, at a relatively early staging, among this group,
and a higher proportion of elderly patients refuse treatment or receive incomplete treatment,
when compared with younger patients. In general, the treatment policy for lung cancer is
essentially the same, regardless of age. Surgical intervention, such as lobectomy with
mediastinal LN dissection, is the treatment of choice for early~-stage non-small cell lung cancer
(NSCLC), while pneumonectomy should be avoided if possible. Radiotherapy and/or
chemotherapy can also be given to locally advanced and/or metastatic NSCLC patients. The
treatment policy for SCLC is also the same, regardiess of age. There were 6,048 NSCLC
patients diagnosed in Taipei VGH between 1987 and 1996. Among them, 127 patients were
younger than 40 years old and 184 patients were older than 80 years old. We found significantly
more female patients and adenocarcinoma in the younger group, when compared with the older
patients. Younger patients received surgical intervention more frequently than the aged, but
older patients received supportive care only more frequently than the younger patients. The
chemotherapy clinical trials among NSCLC patients in our hospital have also showed that elderly
patients tolerate treatment well. In summary, lung cancer is a common disease among the
elderly, and the treatment policy and prognosis are essentially the same as for younger patients.
(Thorac Med 2001; 17: 187-193)
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Clinical Manifestations of 35 Cases of Narcolepsy
Shihn-Rur Chen, Guang-Ming Shiao, Shen-Yi Liu, Reury-Perng Perng

Background: Narcolepsy is a sleep disorder characterized by excessive daytime
sleepiness (EDS), cataplexy, sleep paralysis, and hypnagogic hallucinations. This study was
designed to evaluate the clinical presentation of narcolepsy patients during the past 10
years at Taipei Veterans General Hospital (Taipei VGH).

Methods: We retrospectively reviewed the medical charts and polysomnographic
results of 35 narcoleptics seen between 1992 and 2001 at Taipei VGH. Patient
characteristics, clinical symptoms, response to treatment, and a telephone questionnaire
regarding quality of life, academic achievement, job performance, and history of automobile
accidents, were analyzed.

Results: There were 19 male and 16 female patients in total. The mean age at onset
of symptoms was 21 years. The average delay between symptom onset and the diagnosis
of narcolepsy was 12 years. While EDS (100%) was the principal symptom, 22 (63%) had
cataplexy, 19 (54%) had sleep paralysis, and 16 (46%) had hypnagogic hallucinations. Only
11 (31%) experienced the full tetrad. Among the 22 patients whose symptoms developed
before 20 years of age, 14 (64%) experienced a marked deterioration in academic
performance and 10 (45%) had bad grades. For patients older than 20 years of age (n =
26), 10 (38%).reported a poor job performance. Among the 23 who drove a vehicle, 18
(78%) reported falling asleep during driving, and 12 (52%) had had sleep-related driving
accidents. Patients with bad grades and bad job performance had significantly shorter mean
sleep latency and more sleep onset rapid eye movement periods (SOREMP) on the Multiple
Sleep Latency Test (MSLT) than patients with good grades and good job performance.
Patients with sleep-related driving accidents had significantly higher Epworth Sleepiness
Scale (ESS) scores than patients without driving accidents. All patients were treated with
methylphenidate and/or antidepressants. However, 24 patients did not receive regular
treatment and follow-up. Of these, 13 reported ineffective treatment and 10 disliked lifelong
therapy with medication.

Conclusions: Narcolepsy has a great impact on quality of life. lts diagnosis is often
not made until a decade after symptoms develop. During the initial investigation, the MSLT
and ESS provide important information about the prognosis. Current drug therapies are
symptomatic and only modestly effective. A greater awareness of the pathophysiology and
symptoms of narcolepsy may lead to an early diagnosis and an avoidance of serious
consequences, such as traffic accidents. (Thorac Med 2002; 17: 198-209)

Key words: narcolepsy, cataplexy, muttiple sleep latency test
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Introduction

Narcolepsy is a sleep disorder characterized
by excessive daytime sleepiness (EDS), cataplexy,
sleep paralysis, and hypnagogic hallucinations.
The clinical features of narcolepsy usually
develop in the second or third decade of life,
although they may start as early as 2 years of age
[1]. After a relatively brief period of progression,
narcolepsy tends to stabilize. However, it rarely
completely disappears. Although narcolepsy can
have serious consequences, it is frequently
under-recognized and under-diagnosed. Not only
is the narcoleptic patient’s quality of life severely
compromised, but psychosocial function, academic
performance, and employment are also markedly
impaired [2].

Narcolepsy is a relatively common disease
with an estimated prevalence of 20 to 60 per
100,000 [3-4]. The disorder has not been
extensively studied and has seldom been reported
in Taiwan. We herein present a study designed to
evaluate the clinical presentation of patients
diagnosed with narcolepsy during the past 10
years at Taipei VGH.

Methods

We retrospectively reviewed the medical
charts and polysomnographic results of 35
patients with narcolepsy, seen between 1992 and
2001 at Taipei VGH. All patients had received a
comprehensive clinical evaluation, and had
undergone diagnostic polysomnography and a
subsequent Multiple Sleep Latency Test (MSLT).

Table 1. Diagnostic criteria for narcolepsy used in our study

During polysomnography, the following were
recorded, using standard techniques: -electro-
encephalogram, electrooculogram, chin and leg
electromyograms, electrocardiogram, and respir-
ation monitoring (Alice 4, Respronics, USA).
Respiration was measured with oro-nasal
thermistors to determine airflow, thoracic and
abdominal efforts, and pulse oximetry. All studies
were scored manually, by experienced poly-
somnographic technicians, for sleep stages, leg
movements, and respiration. MSLTs were
performed using published guidelines [5], and
consisted of five nap tests at 2-hour intervals. The
mean sleep latency on the MSLT was defined as
the mean time from lights-out to the first
30-second epoch scored as sleep. A sleep onset
REM period (SOREMP) was defined as one or
more epochs of REM sleep_occurring within 15
minutes of the first epoch scored as sleep. Our
diagnostic criteria for narcolepsy were mainly
based on the International Classification of Sleep
Disorders Criteria [6], except that a cut-off value
for a mean sleep latency < 8 minutes during the
MSLT was used, as advocated by Moscovitch [7]
(Table 1). Patient characteristics, clinical symptoms,
and therapies were analyzed. In order to study the
impact on quality of life, we conducted telephone

.interviews with the patients, and investigated the

Epworth Sleepiness Scale (ESS) [8] scores and
their influence on academic grades, job perfor-
mance, and automobile accidents. The ESS, a
validated questionnaire, is used to measure the
patient’s general level of daytime sleepiness.
Patients rate the likelihood of falling asleep in
each of eight common situations in daily life,

A. Complaint of excessive sleepiness or a history compatible with excessive sleepiness

Cataplexy

B
C. Associated symptoms: sleep paralysis, hypnagogic or hypnopompic hallucinations, disrupted night sleep
D .

Mean sleep latency < 8 minutes and two or more sleep onset REM periods on an initial MSLT or on a
follow-up MSLT when the initial MSLT was not diagnostic.
E. No medical disorder, psychiatric disorder, or other sleep disorder sufficiently severe to account for sleepiness,

associated symptoms and sleep onset REM periods

Minimal criteria: A+BorA+C+D+E

e« IREH 91 4F 17 4 3 0
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using a 4-point scale. A score of more than 16
indicates a high level of sleepiness. Academic
grades and job performance were classified at
three levels (good, average, and bad). Among
those patients who drive, incidences of falling
asleep during driving and sleep-related driving
accidents were investigated. We defined sleep-
related driving accidents as driving accidents due
to excessive sleepiness or falling asleep while
driving. They were classified into major and
minor accidents, based on the occurrence of
injury. For those patients without regular
follow-up, we also analyzed the reasons for being
lost to follow-up.

The polysomnographic results of the
narcoleptics were compared with those of 31
controls, using a Student’s ¢ test. The control
group was mainly hospital employees who
worked during the day, and who gave a history of
normal sleep habits. Among patients with
differing academic performance, we tested the
difference in ESS scores, sleep latency on
polysomnography (SL-LAT), mean sleep latency
on the Multiple Sleep Latency Test (MSLT-LAT),
and SOREMPs, respectively, using one-way
ANOVA, and then post hoc Scheffe tests. The
same tests were performed to evaluate the
differences in the four dependent variables in
patients with differing job performances, and in
patients with various incidences of sleep-related
driving accidents. All data analyses were made
using SPSS software, version 10.0. A p value less
than 0.05 was considered significant.

Results

Clinical Presentation

The clinical features of our narcolepsy
patients are summarized in Table 2. There were
19 male (54%) and 16 female (46%) patients. The
mean age at onset of symptoms was 21 years,
with a range of 8 to 45 years. The average delay

between symptom onset and the diagnosis of

narcolepsy was 12 years. While all patients
(100%) had EDS as the principal symptom of

Thorac Med 2002. Vol.17 No. 3

Table 2. Clinical Features of 35 Narcoleptics

Clinical Features Measurement
Height (cm) 1629+ 8.9
Weight (kg) 64.5+ 141
BMI (kg/m®) 243+4.9
Sex (M/F) 19/16
Age of diagnosis (yr) 32.8416.2
Age at onset (yr) 21.1+£ 114
Delay diagnosis (yr) 12.0£ 132
Symptoms— no. (%) '
EDS 35 (100)
Cataplexy 22 (63)
Sleep paralysis 19 (54)
Hypnagogic hallucinations 16 (46)
All four symptoms 11 (31)

Definition of abbreviations. BMI=body mass
index; EDS=excessive daytime sleepiness

narcolepsy, 22 (63%) had cataplexy, 19 (54%)
had sleep paralysis, and 16 (46%) had
hypnagogic hallucinations. Only 11 patients (31%)
experienced the full tetrad. All patients initially
presented with EDS alone or in combination with
sleep paralysis and/or hypnagogic hallucinations.
Other less frequent symptoms included disturbed
nocturnal sleep (6 patients) and depression (5
patients). In 6 patients, mild obstructive sleep
apnea was also diagnosed, but improved after
nasal CPAP treatment. However, their sleepiness
and the results of repeated MSLTs did not
improve after this treatment.

Polysomnography and the MSLT

The polysomnographic results of the narco-
leptics and the controls are shown in Table 3.
Compared with the control group, the patients with
narcolepsy had significantly more stage 1 and
REM sleep, and less slow wave sleep (stage 3 and
stage 4 sleep). Sleep efficiencies, sleep stage
changes, and the amount of stage 2 sleep did not
differ statistically (Figure 1). There was a tendency
toward shorter sleep latency and shorter REM
latency in patients with narcolepsy, but there was
no significant difference (Figure 2). On the MSLT,
the average mean sleep latency was 4.6 = 2.9 (SD)
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Table 3. Polysornnographic Results: Narcolepsy vs. Normal Control

Narcolepsy (n=35)

Control (n=31)

Measurement Mean SD Mean SD p Value
Age (yr) 32.8 16.2 36.4 10.4 0.288 -
BMI (kg/m?) 24.3 4.9 24.1 4.2 0.870
Stage 1 (% of SPT) 16.7 7.8 10.8 7.8 0.003*
Stage 2 (% of SPT) 40.7 11.6 43.8 11.2 0.282
Stage 3 (% of SPT) 6.9 5.5 10.4 4.4 0.006*
Stage 4 (% of SPT) 6.0 8.1 11.0 8.8 0.019*
SWS (% of SPT) 13.0 9.6 214 10.7 0.001*
REM sleep (% of SPT) 14.8 8.7 9.8 4.4 0.003*
Sleep latency (min) 7.8 6.9 11.2 12.0 0.154
REM latency (min) 80.4 81.5 105.0 51.8 0.154
Sleep efficiency (%) 83.7 11.4 84.8 7.1 0.643
Stage change 164.3 54.0 155.5 374 0.455
RDI (RD/HR) 4 1.8 2.8 1.3 1.9 0.412
* p<0.05

Definition of abbreviations. SD=standard deviation; SPT=sleep period time; SWS=slow wave sleep; REM=rapid eye movement;

RDI= respiratory disturbance index; RD=respiratory disturbance

100 4 W narcolepsy

*
normal p<0.005

% of Sleep Period Time

§1 $2 SWs

REM Efficiency

Sleep Structure

Fig. 1. A comparison of sleep structure between the narcolepsy
and the control groups. S1=stage 1; S2=stage 2; SWS=slow wave
sleep; REM=rapid eye movement

and the mean SOREMP was 3.7 + 1.1 (SD).

Impact on Daily Life

Of the total 35 patients, we were able to
complete telephone interviews with 31. Of the
narcolepsy tetrad, EDS was the most debilitating
symptom in the majority of patients. The mean

07 mm Narcoleps - PRt
160 . arcolepsy

Control
140 -

120
100 A
80 -

20 1

Duration (min)

SL-LAT REM-LAT

Latency

Fig. 2. A comparison of sleep latency and REM latency on
polysomnography between the narcolepsy -and the control

' groups. SL-LAT= sleep latency; REM-LAT= REM latency.

ESS score was 19.0 £ 2.2 (SD), with a range of
14 to 22. Twenty-eight patients (90%) had ESS
scores of 16 or more. According to the original
ESS study by Johns MW [§8], the mean ESS score
for normal controls was 5.9 £ 2.2 (SD) and the
mean ESS scores for patients with severe
obstructive sleep apnea, or narcolepsy were 16.0

IR < 12 91 4F 17483 J0)
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Fig. 3. ESS scores and SOREMPs in patients with differing
academic performance. ESS= Epworth Sleepiness Scale;
SOREMPs=sleep onset rapid eye movement periods. '
SOREMPs: good vs. bad p=0.021

+ 4.4 (SD), and 17.5 £ 3.5 (SD), respectively.
Therefore, most of our patients with narcolepsy
had a high level of daytime sleepiness. Among
the 22 patients whose symptoms developed
before 20 years of age, most experienced a severe
influence on their academic grades. Ten patients
(45%) had bad grades, 9 patients (41%) had
average grades, and only 3 patients (14%)
reported their grades as good. Moreover, 14
patients (64%) experienced a marked academic
decline. In other words, patients achieved at their
usual baseline level before symptoms developed
or during the early years of symptoms
developement. Then, once symptoms had
progressed, the deterioration in academic
performance was usually obvious and severe.
During the time of our investigation, 26 patients
were older than 20 years of age. With respect to
job performance, 10 patients (38%) reported poor,
13 patients (50%) average, and only 3 patients
(12%) revealed a good job performance. In
addition, 3 patients were unemployed. Among the
23 drivers, 18 (78%) reported falling asleep
during driving and 12 (52%) had had

sleep-related driving accidents. Of these 12 .
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Fig. 4. Sleep latency on polysomnography and mean sleep latency
on the MSLT in patients with differing academic performance.
MSLT-LAT= mean sleep latency on the Multiple Sleep Latency
Test.

# Sleep latency: average vs. bad p=0.018.

MSLT-LAT: average vs. bad p=0.002; good vs. bad p=0.002

patients, 2 experienced life-threatening major
accidents and the others minor accidents.

One-way ANOVA demonstrated significant
differences in the MSLT-LATs (F = 13.04, df =
2,21; p < 0.001) and SOREMPs (F = 5.02, df =
2,21;, p = 0.017) of patients with differing
academic performance. Post hoc tests between
paired groups showed that the MSLT-LATs for
the bad grades group was significantly shorter
than those for the average (p = 0.002) and good
groups (p = 0.002). The SOREMPs for the bad
grades group were significantly greater in number
than those for the good grades group (p = 0.021)
(Figures 3 and 4). :

Between patients with different job
performance, one-way ANOVA demonstrated
significant differences in the MSLT-LATs (F =
3.66; df = 2,23; p = 0.042) and SOREMPs (F =
4.14; df = 2,23; p = 0.028). Post hoc tests
between paired groups showed that the
SOREMPs for the bad job performance group
were significantly greater in number than those
for the good group (p = 0.033). But the
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Fig. 5. ESS scores and SOREMPs in patients with differing job
performance. ESS=Epworth Sleepiness Scale; SOREMPs=sleep
onset rapid eye movement periods.
SOREMPs: good vs. bad p=0.033

MSLT-LATSs for the bad job performance group
did not differ significantly from those for the
good job performance group during the post hoc
tests (p = 0.070) (Figures 5 and 6).

For patients with different incidences of
sleep-related automobile accidents, one-way
ANOVA showed significant differences in ESS
scores between patients with and without
sleep-related driving accidents (F = 6.34; df =
3,19; p = 0.004), but the ESS scores showed no
linear relationship with the numbers of accidents.
Post hoc tests between paired groups showed no
significant difference in ESS scores between
patients with one, two or three driving accidents.
(Figures 7 and 8).

Treatment and Follow-Up

All patients received methylphenidate
therapy, initially. The average dosage was 30 mg
daily (range, 20-60 mg per day). Patients who
frequently suffered from cataplectic attacks, sleep
paralysis, or hypnagogic hallucinations also
recetved antidepressant therapies. Although most
patients reported a substantial improvement in

20 1
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44
24
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Fig. 6. Sleep latency on polysomnography and mean sleep latency
on the MSLT in patients with differing job performance.
MSLT-LAT= mean sleep latency on the Multiple Sleep Latency
Test.

# Sleep latency: average vs. bad p=0.023.

MSLT-LAT: good vs. bad p=0.07

EDS initially, the effects of long-term treatment
with methylphenidate were variable. Only 11 of
the 35 patients received long-term treatment, and
24 had neither regular treatment nor follow-up.
We analyzed the reasons these 24 patients were
lost to follow-up. Thirteen patients reported

. ineffective treatment, 10 disliked lifelong therapy

with medication, and 4 reported side effects when
using methylphenidate (irritability, palpitation,
and tremor).

Discussion

Narcolepsy is an incurable, debilitating
sleep disorder, and is characterized by excessive
sleepiness that typically is associated with
cataplexy and other rapid eye movement (REM)
sleep phenomena such as sleep paralysis and
hypnagogic hallucinations. It was first described
more than 120 years ago [9], but its etiology is
unknown. There have been extensive studies in
Western countries. Next to sleep deprivation and
obstructive sleep apnea syndrome, narcolepsy is a

Mol - [ 91 42 17 45 3 1]



204 Shihn-Rur Chen, Guang-Ming Shiao, ef al.

—&— ESS scores

221 4 SOREMPs !
p=0.019
20 - .
4 4
. e
3 4
0 1

Numbers of Automobile Accidents

Measurement

p>0.05

————

2 3

Fig. 7. ESS scores and SOREMPs in patients with differing
incidences of sleep-related automobile accidents. ESS=Epworth
Sleepiness Scale; SOREMPs=sleep onset rapid eye movement
periods.

ESS scores: without accidents vs. 2 accidents p=0.019

major cause of excessive daytime sleepiness [10].
According to several studies, narcolepsy has an
estimated prevalence of 20 to 60 per 100,000
[3-4]. The highest prevalence is reported in Japan
(160/100,000) [11], and the lowest in Israel
(0.23/100,000) [12]. According to these data,
there may be 4,000 to 12,000 cases of narcolepsy
in Taiwan. However, the study of narcolepsy in
Taiwan is lacking. This study presents data on the
clinical manifestations and our experience with
narcolepsy patients at Taipei-VGH during the
past 10 years. To our knowledge, our study is the
first large report regarding patients with
narcolepsy in Taiwan.

Among the 35 cases presented in our study,
about half were diagnosed in the past 2 years,
indicating the widespread application of sleep
studies and the increasing recognition of
narcolepsy by clinicians in recent years. As more
attention is directed toward understanding
narcolepsy, the numbers of cases diagnosed in the
future will increase. In our study, the mean age at
onset of symptoms was 21 years, and 63% of
patients had an onset of symptoms before 20
years of age. The data indicate that more than half
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Fig. 8. Sleep latency on polysomnography and mean sleep latency
on the MSLT in patients with differing incidences of sleep-related
automobile accidents. MSLT-LAT= mean sleep latency on the
Multiple Sleep Latency Test.

of our patients experienced symptoms during
childhood or early adolescence. However, the
average delay between symptom onset and
diagnosis was 12 years. Patients are often
diagnosed long after the onset of symptoms,
because not only patients and their family
members but also teachers and clinicians lack
knowledge of the symptoms of narcolepsy.
Clinicians often assume that a patient’s EDS is
due to inadequate nocturnal sleep rather than a
medical disorder. The delay in obtaining a
diagnosis leads to years of untreated symptoms
during the important childhood years.

EDS is the principal symptom of narcolepsy.
Most patients are initially identified because of
inappropriate, severe daytime sleepiness that
interferes with their functioning. EDS 1is often
expressed in two different ways, the first being a .
continuous feeling of sleepiness, and the second
being irresistible sleep attacks. Most patients
experience both aspects of sleepiness. Our findings
suggest a high level of daytime sleepiness in most
patients with narcolepsy (the mean ESS score is
19). Other clinical symptoms (cataplexy, sleep
paralysis, and hypnagogic hallucinations) can be
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explained by the inappropriate intrusion of "REM
sleep” in the awake state. Cataplexy, the most
specific symptoin of narcolepsy, is a sudden and
reversible decrease i or loss of muscle tone, most
frequently elicited by an emotional event such as
anger or laughter. Cataplectic attacks may range
from mild to severe. Mild attacks can cause facial
weakness, slurred speech, drooping eyelids,
weakened grip, head nodding, or buckling of the
knees. Severe attacks can result in physical
collapse. In sleep paralysis, a patient becomes
transiently unable to speak or move before sleep
onset or just after awakening. Hypnagogic
hallucinations are vivid, frightening, dream-like
experiences that occur during the transition between
wakefulness and sleep. Similar experiences that
occur upon awakening are termed hypnopompic
hallucinations. Although cataplexy is unique to
narcolepsy, our study indicates cataplexy occurs in
about two thirds of our patients, and the other two
symptoms in about one half of them. Only about
one third of our patients develop the full tetrad.
Therefore, additional ancillary investigations, such
as polysomnography and the MSLT, are necessary
for the diagnosis of narcolepsy.

Narcolepsy has a great impact on many
aspects of life. Controlled questionnaire studies
demonstrate that most patients have educational
and occupational problems, even when treated
properly [2,13]. Moreover, the impact of
narcolepsy is often more severe than that of other
chronic diseases, such as epilepsy [14]. Our study
indicates a severe influence on academic and job
performance in our patients. Because the majority
(63%) of our patients had an onset of symptoms
before 20 years of age, the influence of
narcolepsy on children and adolescents is worthy
of emphasis. Many of these young patients
experience marked academic deterioration once
symptoms develop. At the same time, the parents
and teachers usually perceive these children and
adolescents with narcolepsy as lazy, unmotivated,

“or intellectually dull. Not only the people around |

the patients, but also the patients themselves fail
to recognize that they have a disease, and do not

seek treatment. Over time, they are stigmatized
because of their prominent sleepiness, and
classmates may use nicknames such as “ sleep
devil ” to ridicule them. Not until several years
later are their symptoms finally attributed to
narcolepsy rather than laziness.

Persons with narcolepsy are particularly
prone to automobile accidents because they easily
fall asleep while driving. Eighteen (78%) of the
23 drivers in our patient group have reported
falling asleep while driving, and 12 patients (52%)
have had sleep-related driving accidents. Our
investigation is consistent with a previous study
conducted by Cohen FL, et al [15]. They reported
that almost 75% of narcoleptic patients had fallen
asleep while driving, compared with only 12% of
the controls, that 56% had experienced near-
accidents, and that another 21% were involved in
automobile accidents (compared with 11% and
2%, respectively, among the controls). Our study
also demonstrates that patients with higher ESS
scores have a significantly higher risk for
sleep-related driving accidents. Eighty-five
percent of patients with ESS scores 20 or more
have experienced sleep-related driving accidents.
Because of the high risk of automobile accidents
among narcoleptics, driving is prohibited in
several countries. Other common accidents
experienced by our patients included falls during
cataplectic attacks and burns caused by falling
asleep while smoking.

The diagnosis of marcolepsy is based
primarily on the clinical symptoms and sleep
studies. Although some investigators believe that
the clinical association of EDS and cataplexy is
pathognomonic of narcolepsy, we think objective
sleep laboratory diagnosis is imperative for
several reasons. First, the history of cataplexy
may be difficult to affirm. Absolute cataplexy
with physical collapsé is uncommon, and most
commonly, cataplexy is only partial. Second, only
about two-thirds of patients develop cataplexy.
Third, cataplexy can occur, though rarely, in
association with a variety of other disorders, such
as Niemann-Pick disease type C [16], Norrie’s
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disease [17], and midbrain tumor [18]. Furthermore,
the pharmacological treatment for narcolepsy is
lifelong and potentially addictive. Therefore,
before putting a patient into a chronic, incurable
condition, every effort should be made to confirm
the diagnosis.

Formal sleep studies for narcolepsy should
consist of a nocturnal polysomnography and a
MSLT. When narcolepsy is suspected, a nocturnal
polysomnography should be performed to
eliminate other causes of EDS, such as sleep
apnea and periodic limb movement disorder. The
specific findings for narcoleptics include short
sleep latency and short REM latency [19].
However, our study showed no significant
difference in sleep latency between the narcolepsy
group and the control group. Several explanations
for this exist. First, although sleep latency is a
measure of sleepiness, it cannot completely
classify narcoleptics and controls, there being
some degree of overlap between the groups [20].
Some patients with narcolepsy have less intense
EDS and longer sleep latencies than others. On the
other hand, some normal controls have short sleep
latencies sufficiently similar to the pathological
group. Second, the EDS of a narcoleptic fluctuates
on a day-to-day basis, which leads to a day-by-day
variability of sleep latency [20]. Third, although
there is a tendency toward a short sleep latency in
narcoleptics (as shown in Figure 2), the relatively
small size of our study may hinder the detection of
a significant difference between the groups. Fourth,
the first-night effect may influence sleep latencies
in both groups, and thus decrease their differences.

The MSLT is used to confirm the diagnosis
of narcolepsy. According to ICSD criteria,
narcolepsy is defined by a mean sleep latency of 5
minutes or less and at least two SOREMPs during
five naps. In our study, we used a cut-off value for
a mean sleep latency of less than 8 minutes, as
Moscovitch et al., have advocated [7]. However, the
MSLT cannot be used in isolation to confirm or
exclude narcolepsy. According to an investigation
conducted by Aldrich et al, only 71% of
narcoleptics with cataplexy have a mean sleep
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latency of < 8 minutes and two or more SOREMPs
on the initial MSLT [21]. In another study of 306
narcoleptics, Moscovitch and colleagues showed
that a polysomnography evaluation, followed by a
MSLT, demonstrated two or more SOREMPs in
84% of cases [22]. These findings suggest that a
thorough clinical history, coupled with poly-
somnography and MSLT evaluation are essential
to the diagnosis of narcolepsy.

Our findings suggest that MSLT findings and
ESS scores are valuable for predicting impact on
quality of life at the time of diagnosis. Patients
with bad grades and bad job performance have
significantly shorter MSLT-LATs and more
SOREMPs than patients with good grades and
good job performance. Narcoleptics who have
experienced sleep-related driving accidents have
significantly higher ESS scores than patients
without driving accidents. However, a major
limitation of our study is that many confounding
variables, besides sleepiness, may affect academic
and occupational achievement. Another limitation
of our report is the relatively small number of
patients in this retrospective study. Therefore,
MSLT findings and ESS scores must be
interpreted cautiously. They cannot be used
independently to predict patient outcome. The
results of the MSLT indicate the influence of
narcolepsy on grades and job performance. High
ESS scores are associated with a high risk of
sleep-related driving accidents in narcoleptics.

The management of narcolepsy requires
both pharmacologic and non-pharmacologic inter-
ventions. Optimizing nocturnal sleep duration and
the taking of short daytime naps are important
coping strategies. Narcoleptics characteristically
wake up refreshed, and there is a refractory
period of one to several hours following a nap. A
15 to 20 minute nap taken three times daily helps
maintain a satisfactory level of vigilance. Patients
frequently report that daytime naps are superior to
stimulants for the relief of daytime sleepiness.
Pharmacologic interventions include stimulants
for EDS, and REM-suppressing antidepressants
for REM sleep phenomena (cataplexy, sleep
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paralysis, and hypnagogic hallucinations). The
majority of patients with narcolepsy require
medications for the symptomatic relief of daytime
sleepiness. Although the currently prescribed
stimulant  (methylphenidate) is considered
effective, it cannot abolish sleepiness completely.
Besides, stimulants for sleepiness are frequently
associated with sympathomimetic side effects.
Our study indicates that the majority of our
patients are unsuitable for methylphenidate
therapy. Less than one-third of our patients have
received long-term treatment. Because many
patients expect a dramatic effect or even “a cure”
from taking medication, they dislike enjoying
only a modest effect at the expense of lifelong
therapy with medication. They are apt to be lost
to follow-up and search for other options, such as
Chinese herbal drugs or religious support.
Therefore, around the time of diagnosis, it is
important that patients, as well as their family
members, be given accurate information about
narcolepsy.

A new wake-promoting agent, modafinil,

has been shown to be effective in reducing EDS
in large, randomized, placebo-controlled studies
[23-24]. Although the exact mechanism of its
action is unknown, modafinil differs from the
traditional dopaminergic and catecholaminergic-
enhancing stimulants. It is generally well-
tolerated, with minimal adverse effects and a low
abuse potential. When available, it may be an

important therapeutic option for the treatment of

narcolepsy.

Although narcolepsy is currently defined as
a “disorder of unknown etiology”, recent
advances' in narcolepsy research reveal that
abnormalities in the hypocretin neurotransmission
system play an important role. Nishino et al,,
showed that hypocretin levels in the cerebral
spinal fluid (CSF) were undetectable in seven of
nine patients with narcolepsy, suggesting impaired
hypocretin production in many narcoleptics [25].
Thannickal et al., reported reduced numbers of
hypocretin neurons in the hypothalami of four
narcoleptic patients [26]. These findings indicate

a loss of hypocretin production in the brains of
human narcoleptic patients. Because most cases
of human narcolepsy are strongly associated with
HLA-DQB1*0602 [3], an autoimmune-mediated
destruction of hypocretin-producing cells, ana-
logous to insulin-dependent diabetes, is suggested
[27]. But this hypothesis is unproven. Nevertheless,
the hypocretin deficiency in narcoleptics suggests
that the administration of hypocretins or their
agonist may be an effective treatment in the
future.

In conclusion, many aspects of the life of
narcoleptics are severely compromised, but the
diagnosis of narcolepsy is frequently delayed for
a decade or more. Besides their role as diagnostic
tools, the MSLT and ESS provide important
information about the prognosis. The mean sleep
latency and SOREMPs on the MSLT are good
indicators of the influence of narcolepsy on
academic and job performance. The ESS scores

- help clinicians estimate the risk of sleep-related

driving accidents in narcoleptics. Although
treatment for narcolepsy remains far from
satisfactory, the use of a new treatment modality,
including modafinil or a possible hypocretin
therapy, combined with appropriate coping
strategies, will substantially improve the outlook
for patients with narcolepsy.
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CEA is More Useful Than Cytokines in the Differential
Diagnosis Distinguishing Malignant Pleural Effusion
| from Benign Conditions |

Kuang-Yao Yang, Yuh-Min Chen, Chun-Ming Tsai, Reury-Perng Perng

Background. We investigated the role of cytokines [tumor necrosis factor-o. (TNF-at),
interleukin-1 B (IL-1B), macrophage inflammatory proteins 1 p (MIP-1B), granulocyte-
macrophage colony stimulating factor (GM-CSF), IL-15] in the evaluation of pleural effusion
etiology.

Methods. Using commercially-available ELISA kits, concentrations of these cytokines
were measured in the pleural fluid and peripheral biood of patients with malignant effusions
(n=51), parapneumonic effusions (n=7), tuberculous pleurisy (n=8), and transudative (n=8)
effusions due to congestive heart failure or liver cirrhosis. Carcinoembryonic antigen (CEA)
levels were also checked and used for comparison.

Results. The results showed that 75% of blood TNF-o and 50% of effusion TNF-a,
90% of blood IL-1B and 67.5% of effusion IL-1$3, and 97.5% of blood GM-CSF and 55% of
effusion GM-CSF, were below minimal detectable concentrations, while 92.5% of blood
IL-15 and 100% of effusion IL-15, and 95% of blood MIP-1p and 92.5% of effusion MIP-13,
were detectable. There was no significant difference in cytokine levels among a subgroup of
patients with benign pleural effusion, in either the pleural fluid or peripheral blood; however,
the pleural fluid TNF-a and IL-15 levels were higher in TB pleurisy (p=0.048 and 0.045,
respectively), and blood MIP-1p levels were lower in patients with transudates. In general,
the pleural fluid cytokine levels were higher than the blood levels, if they were detectable, in
both the benign and malignant effusions. However, MIP-1B was higher in the peripheral
blood than in the pleural fluid in patients with malignant effusion (p=0.009). None of these
cytokines could be used for the differential diagnosis of benign and malignant pleural
effusion (p>0.05), in either the pleural fluid or the peripheral blood, except for pleural fluid
TNF-o, which was relatively higher in benign disease (p=0.028). On the other hand, there
were significant differences in the CEA levels in the peripheral blood (p=0.012) and pleural
fluid (p=0.001) of benign and malignant diseases.

Conclusions. These findings suggest that pleural fluid CEA levels are stili better than
cytokines for the differential diagnosis of benign and malignant pleural effusion. (Thorac
Med 2002; 17: 210-217)
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Introduction

Cytokines are small molecules involved in
the local or systemic tissue reaction to
inflammation. The type and degree of cytokine
secretion are different in different types of
immune or inflammatory reactions, thus, the
levels of each cytokine differ in different
conditions. Whether or not these cytokines can be
detected and used as a differential diagnostic tool
to distinguish ‘benign and malignant effusion is
still unknown.

Macrophage inflammatory proteins 1 o and
B (MIP-lo and MIP-1B) and macrophage
inflammatory protein 2 (MIP-2) are heparin-
binding proteins that exhibit a number of
inflammatory and immunoregulatory activities.
While MIPs have been originally identified as the
secretory products of endotoxin-stimulated mouse
macrophages, these chemokines are also
produced by a variety of human cell types
including neutrophils, fibroblasts, and epithelial
cells. MIP-1at and MIP-1(3 are chemotactic for
monocytes and lymphocytes, and MIP-2 is a
potent chemotactic factor for neutrophils. [1]
MIPs likely also play a role in regulating
hematopoiesis and in stimulating the production
of other inflammatory mediators such as
interleukin-1 (IL-1), tumor necrosis factor-o
(TNF-a), and histamine. [1] Studies using animal
models of lung injury and inflammation have
implicated MIPs as important mediators of lung
defense. [1] MIP-1a plays a major role in the
recruitment of mononuclear leukocytes from the
vascular compartment to the pleural space in the
patient with parapneumonic pleural effusion, and
pleural mesothelial cells, by their production of
MIP-1q, actively participate in this process. [2]
An increase in MIP-13 levels has been found in
smokers developing chronic obstructive pulmonary
disease, suggesting a role in the pathogenesis of
chronic bronchitis. [3] However, the role of
MIP-18 in pleural disease is less clear.

Silva-Mejias et al [4] found that IL-1f3 plays
a significant role in pyogenic infections of the

pleural space, but not in effusions of other
etiologies. They also suggested that IL-13 could
be used as a diagnostic marker of empyema. [4]
Other researchers found that pleural effusion
IL-1[3 levels were low in malignant effusion, but
were relatively higher in parapneumonic pleural
effusion. [5]

TNF-o. and IL-1 are powerful mediators
with a key role in inflammation. [6] It has been
reported that TNF-o concentrations in pleural
effusions are a useful marker in differentiating
exudates from transudates. [7] However, the
ability of effusion TNF-a levels to differentiate
benign from malignant effusion has been less
consistent. [6,8-9]

Granulocyte-macrophage colony stimulating
factor (GM-CSF) is a hematopoietic growth factor
that plays a significant role in the management of .
neutropenia following myeloablative chemotherapy.
[10] GM-CSF is also involved in the maturation
and functions of dendritic cells, [11] and has been
used in gene therapy against cancers. [12]

IL-15 has been ascertained to have the
potential for enhancing cell-mediated immune
responses to intracellular pathogens and tumors.
[13-15] IL-15 shares many of the biological
activities of IL-2, including the induction of the
proliferation - of phytohemagglutinin-stimulated
normal peripheral blood mononuclear cells,
natural killer cells, B cells, and T cells, and the
generation of allogenic cytotoxic T lymphocytes
and lymphokine-activated killer cells in vitro.
[13-18] IL-15 has also been detected in
rheumatoid pleural effusion. [19]

A tumor marker, such as CEA, is also a
useful bio-marker in the differential diagnosis of
malignant and benign pleural effusion, in addition
to traditional effusion cytology and pathology.
[20-21]

There has been no study comparing these
cytokines in the differential diagnosis of benign
and malignant pleural effusion, nor has there been
a study comparing these cytokines and CEA. The
objective of the present study was to measure the
cytokine levels (TNF-a, IL-13, MIP-1p,
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GM-CSF, IL-15) in the pleural fluid and
peripheral blood of patients with pleural effusion
of different etiologies. We also tried to verfy
whether or not these cytokines could be used as a
differential diagnostic marker for benign and
malignant pleural effusion, with CEA as a
reference tool.

Materials and Methods

~ Between October 1994 and September 1995,
samples of pleural fluid and serum were collected
from patients with newly diagnosed pleural
effusion. Cancer patients with malignant pleural
effusion had cytologically-proved neoplastic
pleural effusion, and some lung cancer cases with
exudative pleural effusion and no evidence of
infection were also considered as having malignant
pleural effusion. Parapneumonic effusion was
diagnosed when patients with bacterial pneumonia
had an ipsilateral exudative pleural effusion with a
negative bacterial culture result. Tuberculous
pleurisy was diagnosed by pleura biopsy, or when
TB bacilli were documented on the pleura tissue
and/or effusion culture. The effusions from
congestive heart failure and viral liver cirrhosis
were transudate in nature. Light’s criteria were
used to separate transudate from exudate. [22]

Pleural fluid and peripheral blood was
collected from patients simultaneously, then
heparin wad added to prevent clotting, at the first
chest sonographic examination and thoracocentesis.
The protein, sugar, LDH, CEA, WBC count, and
differential count of the pleural fluid and blood,
and of the effusion bacterial culture, were sent for
laboratory examination. The remaining peripheral

blood samples and pleural effusions were then
centrifuged at 834 x g for 10 minutes at 4°C. The
supernatant was collected and stored at -70°C in

-aliquots of 0.25 ml in microcentrifuge tubes, and

was used for the test only once without repeated
freeze-thaw cycles. TNF-a, IL-lB; MIP-1(3,
GM-CSF, and IL-15 were determined in duplicate
using a commercially-obtained ELISA kit
(Quantikine, R & D System, Inc., Minneapolis,
MN, USA) for a solid phase ELISA method that

“employed the quantitative 'sandwich' enzyme

immunoassay technique. The minimally detectable
concentrations of TNF-a, IL-1B3, MIP-1B, GM-
CSF, and IL-15 were 4.4, 1.0, 11, 2.8, and 1.0
pg/ml, respectively. All the samples were
determined within one month after collection.
Positive and negative controls were included in
the assay.

To determine if significant differences
existed in the cytokines or CEA levels in pleural
effusion as compared to those in serum, a
Wilcoxon signed-ranks test was performed. The
Mann-Whitney test and Kruskal-Wallis test were
used to determine whether or not there existed a
significant difference in the cytokines or CEA
levels of effusion and peripheral blood found in
different clinical conditions.

Results

Pleural fluid and peripheral blood were
simultaneously obtained from 74 patients with
pleural effusion newly diagnosed during this
period, including 51 with malignant pleural
effusion, 7 with parapneumonic effusion, 8 with
tuberculous pleurisy, and 8 with transudative

Table 1. The proportion of patients with detectable cytokine or CEA levels

Variables (minimal detectable levels) - Benign (%) Mahgnancy (%)
effusion blood effusion blood
TNF-o (4.4pg/ml) 77.8 22.2 41.9 A 25.8 -
IL-1B (1.0pg/ml) 44.4 11.1 29 9.7
MIP-1B (11pg/mi) 100 93.8 87.5 95.8
GM-CSF (2.8pg/ml) 40 0 48 4
1L-15 (1.0pg/mi) 100 87.5 - 100 95.8
0 ‘ 66.7 51.3

CEA (normal upper limit 4 ng/ml) 0

Thorac Med 2002. Vol.17 No. 3
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effusion (3 with congestive heart failure and 5 with
liver cirrhosis). Among  the 51 patients with
malignant pleural effusion, 45 had lung cancer (36
adenocarcinoma, 5 squamous cell carcinoma, 3
small cell carcinoma, and 1 poorly differentiated
carcinoma), 3 had breast cancer (adenocarcinoma),
2 had colon adenocarcinoma, and the last had
adenocarcinoma of unknown origin.

Not all patients’ cytokines and CEA levels
were above detectable concentrations, in both the
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Fig. 1. IL-15 (panel A) and MIP-1B (panel B) data of individual
patients. The pleural fluid IL-15 level was higher than the blood level.
In contrast, the blood MIP-1B level was generally higher than the
pleural fluid level. Note: there were 5 outliers in panel B.

pleural effusion and peripheral blood (Table 1).
The results showed that 75% of blood TNF-a and
50% of effusion TNF-a, 90% of blood IL-1f3 and
67.5% of effusion IL-183, and 97.5% of blood
GM-CSF and 55% of effusion GM-CSF, were
below minimal detectable concentrations, while
92.5% of blood IL-15 and 100% of effusion
IL-15, and 95% of blood MIP-15 and 92.5% of
effusion MIP-1p3, were detectable. Therefore, the
majority of TNF-a, IL-1B3, and GM-CSF were
below minimal detectable concentrations, while
MIP-1[3 and IL-15 were mostly detectable (Figure
1), in both the pleural fluid and peripheral blood
of the patients. More than half of the cancer
patients had elevated CEA levels in both the
pleural fluid and peripheral blood, while the
levels were below the upper normal limit in all
patients with benign disease. In general, there was
no significant difference in cytokine levels among
the subgroup of patients with benign pleural
effusion, in both the effusion and peripheral
blood. However, effusion TNF-a levels were
higher in TB pleurisy (p=0.048), effusion IL-15
levels were lower in TB pleurisy (p=0.045), and

blood MIP-1 levels were lower in the patients

with transudate effusion (p=0.012), among the
patients with benign pleural effusion.

The levels of TNF-o were higher in the
pleural fluid than in the peripheral blood, in both
benign (p=0.018) and malignant disease
(p=0.007). The levels of IL-1B were higher in the
pleural fluid than in the peripheral blood in
malignant disease (p=0.007), but not in the
benign conditions (p=0.5). The levels of GM-CSF
were higher in the pleural fluid than in the
peripheral blood, in both benign (p=0.028) and
malignant disease (p=0.002). The levels of IL-15
were higher in the pleural fluid than in the
peripheral blood, in both benign (p<0.001) and
malignant disease (p<0.001). The levels of
MIP-1[3 were lower in the pleural fluid than in the
peripheral blood in malignant disease (p=0.009),
but not in the benign conditions (p=0.255). The
levels of CEA were higher in the effusion than in
the blood in malignant disease (p=0.012), and all
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Table 2. Data of cytokines and CEA levels in 71 patients

Effusion Blood
Median Range Median Range

TNF-a*  malignancy 4.21 <4 -1333 <4 <4 -744

benign 11.7 <4 - 459.6 <4 <4 -10
IL-1B malignancy ' <1.0 <1.0 - 546 <1.0 <1.0-3.1

benign <1.0 <1.0-9.7 <1.0 <1.0-12.3
MIP-13  malignancy 342 <11-2204 84.5 <11-1711

benign 49.5 12.7 - 620.6 75.1 <11-834.6
GM-CSF malignancy <2.8 <2.8-481.5 <2.8 <2.8-5.6

benign <2.8 <2.8-26.6 <2.8 <2.8
IL-15 malignancy 5.2 2.1-195 1.8 <1.0-9.8

benign 8.4 2-154 2.1 <1.0-51
CEA* malignancy 11.8 <4 ->200 43 <4 —-200

benign <4 <4 <4 . <4

*p%0.028 for pleural fluid TNF-a,, p=0.012 for blood CEA, and p=0.001 for pleural fluid CEA.

were below the upper normal limit of 4 ng/ml in
the benign conditions.

None of the cytokine contents in the pleural
effusion could be used for the differential
diagnosis of transudate and exudate (all tested
cytokines were p>0.05). None of the cytokines
could be used for the differential diagnosis of
benign and malignant pleural effusion (p>0.05),
either in the effusion or in the peripheral blood,
except for effusion TNF-a, which was relatively
higher in benign disease (p=0.028). However,
TNF-a is still not a good candidate for use in the
differential diagnosis because many benign and
malignant diseases have TNF-o levels that
overlap each other, and many cases have TNF-o.
levels below detectable concentrations. Using a
value of more than 5 pg/ml as an indicator of
benign pleural effusion, the sensitivity and
specificity of pleural fluid TNF-a were 77.8%
and 36.8%, respectively. On the other hand, there
was a significant difference in the CEA levels of
the peripheral blood (p=0.012) and pleural fluid
(p=0.001) of both benign and malignant disease
(Table 2). The sensitivity and specificity of blood
CEA (= 4 ng/ml) for malignant disease were
51.3% and 100%, respectively, and the sensitivity
and specificity of pleural fluid CEA (= 4 ng/ml)

Thorac Med 2002. Vol.17 No. 3

for malignant disease were 66.7 % and 100%,
respectively.

Discussion

Based on our studies, GM-CSF, IL-13,
IL-15, and MIP-1p cannot be used as differential
diagnostic tools for benign and malignant pleural
effusion, when found either in the blood or the
effusion.

Even though pleural fluid TNF-a can be used
as a differential diagnostic tool (there is a
significant difference in the levels of concentration
between benign disease and malignancy), it is still
not useful in clinical practice. The sensitivity and
specificity of pleural fluid TNF-a for benign
disease were only 77.8% and 36.8%, respectively.
In contrast, 66.7% of malignant pleural effusion
had elevated CEA levels, while no cases of benign
pleural effusion had elevated CEA (100%
specificity), making CEA a useful differential
diagnostic marker.

Odeh et al found that effusion TNF-a levels
were significantly higher in patients with
malignancy than in the pleural fluid of patients
with uncomplicated parapneumonic effusions and
congestive heart failure (p<0.001). [8] However,
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a considerable overlap between all groups was
found. [8] This finding differs from this and other
studies, [6,9] which have shown no obvious
elevation of TNF-o levels in malignant effusion,
as compared to other conditions. Alexandrakis et
al’s study has also shown that there are no
statistically significant differences in the serum
and pleural fluid TNF-o concentrations of
patients with cancer and in those with non-cancer
effusion. However, they found that TNF-o
concentrations in the pleural fluid are a useful
marker in differentiating exudates from tran-
sudates. [7]

Mohammed et al found that complicated
parapneumonic pleural effusions (empyema) and
uncomplicated parapneumonic pleural effusions
both contain higher levels of MIP-la, when
compared with effusions resulting from
malignancy and congestive heart failure. [2] We
found that MIP-1§3 could be detected in both the
effusion and peripheral blood of different
etiologies, and that there was no significant
difference in the levels of different etiologies.
Nevertheless, the level of MIP-13 was
significantly lower in the effusion than in the
blood sample. In general, effusion had higher
cytokine (TNF-o, IL-13, GM-CSF, IL-15) levels
than peripheral blood, when the cytokines could be
detected, in both benign and malignant disease.
However, when blood MIP-18 is higher than that in
the effusion, it is likely that the patient suffers from
malignant pleural effusion. Alexandrakis et al
reported that IL-6, IL-8 and TNF-alpha might be
secreted locally at the site of active disease in both
benign and malignant pleural effusions, because the
concentrations of these 3 cytokines in malignant and
inflammatory benign pleural effusion were
significantly higher than their levels in the blood.
[23] However, they are not useful in the differential
diagnosis of these two disease entities. Wu et al
found that the sFasl. concentration in TB pleural
effusion is significantly higher than that in
adenocarcinomatous pleural effusion. [24] FasL is a
type I membrane protein with homology to TNF-a,
and sFasL is released from the cell surface via a

metalloproteinase.

In summary, effusion CEA levels are still
better than the cytokines studied here for the
differential diagnosis of benign from malignant
pleural effusion. An elevated effusion CEA points
toward malignant disease. However, neither
condition can be ruled out when effusion CEA is
below the upper normal limit. Further studies are
needed to confirm its usefulness.References
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Determination of Respiratory Disability in Taiwanese
Coal Miners

Chuan-Ing Yeoh, Chien-Hsing Koo, Shieh-Ching Yang *

Coal workers’ pneumoconiosis (CWP) is a common occupational lung disease which
may be associated with demonstrable pulmonary impairment and can potentially cause
disability in miners exposed to coal dust. To promote a better understanding of respiratory
disability among Taiwanese coal miners, and to estimate their ventilatory function,
conventional spirometry and tests for diffusing capacity (DI.CO) were conducted on 125
working or retired miners who had been referred to the hospital by the Bureau of Labor
Insurance. Our results show that the 43 miners without radiological evidence of
pneumoconiosis had normal ventilatory capacity, and 31 out of the 68 (45.6%) subjects with
simple CWP had spirometric indices meeting the extant criteria for disability. Seven
additional disabled miners were detected as the result of supplementing DLCO
measurement. All of the 14 miners with progressive massive fibrosis (PMF) met the
spirometric criteria for disability. Among them, 12 (88.4%) had more than 2 indices of
ventilatory capacity that would qualify the subjects for disability benefits. We conclude that it
may be worthwhile to carry out DLCO measurement, in addition to spirometry, in workers
with simple CWP who are claiming disability compensation, while this is unnecessary for
miners with PMF. (Thorac Med 2002; 17: 218-225)

Key words: coal workers’ pneumoconiosis, detefmination of respiratory disability, spirometry,
measurement of diffusing capacity

Introduction

Coal workers’ pneumoconiosis (CWP) is
the most common occupational lung disease.
The exposure to and deposition of respirable
coal-mine dust, as well as the tissue’s reaction to
its existence, results in this pulmonary disease
[1-2]. Ventilatory function impairment may be of
varying degrees of severity, and at its extreme can
cause total disability, especially in workers with

progressive massive fibrosis (PMF) [3-5]. In
Taiwan, there are no stringent measures in
practice to reduce the concentrations of
coal-mine dust in the pits. However, working
miners have been required to undergo an annual
health survey since 1970. Moreover, public acts
with the aim of compensating miners who have
respiratory impairment due to pneumoconiosis
have been in effect for more than 35 years. In
1997, the Taiwan Council of Labor Affairs
decided to extend the coverage for disability to
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those who had left the industry, because previous
data [5-6] has shown that there is a progression of
CWP in ex-miners.

In the year 2000, miners with CWP were the
most common claimants for benefits due to
occupational injuries in Taiwan, accounting for
more than 80% of the total compensation paid by
the Bureau of Labor Insurance. Occupational
history, characteristic radiographic changes, and
pulmonary functional abnormalities are evaluated
for the recognition of CWP as well as the
assessment of disability. The amount of compen-
sation to be awarded depends upon the magnitude
of pulmonary dysfunction. Current criteria that
qualify a miner for disability benefits are based
upon certain lung function indices, e. g., forced
vital capacity (FVC), forced expiratory volume in
1s (FEV1), FEV1/FVC, and single- breath carbon
monoxide diffusing capacity (DLCO). Should a
miner have a normal FEV1 that does not meet the
criteria, he can still qualify by meeting another set
of standards. Since it is estimated that over NT$ 1
billion has been awarded to miners claiming
respiratory disability in the past 2 years, it would
be of value to look into the current status of
disability determination for pneumoconiosis in
Taiwan. To this point, we analysed the respiratory
impairment of a group of miners referred to our
hospital for functional assessment. -

Materials and Methods

The subjects included in this study consisted
of a consecutive cohort of 150 coal miners who
were claiming respiratory disability, and who were
referred by the Bureau of Labor Insurance for an
assessment of their functional impairment. They
were either working or retired miners. Control
workers were selected from among the employees
of China Petroleum Company and the Taiwan
Railroad Bureau, whose working places were free
from dust exposure. They were aged over 40 and
were requested by the institutions to undergo
periodical medical examinations. Seventy-six
normal healthy male workers were included in the

final analysis.

All subjects completed a self-administered
questionnaire modified from those cited in the
Epidemiology Standardization Project [7]. Health
information, including the miners’ occupational
histories, lifetime smoking habits, and past
histories of hypertension, diabetes, chronic lung
and heart diseases, and neuromuscular disorders,

-was obtained during subject interviews. Respiratory

symptoms were also recorded.

Each subject underwent a full-sized (32 x 44
cm) posteroanterior chest radiograph. Two
medically-qualified physicians read the roent-
genologic appearances, following the criteria of
the International Labor Organization (ILO)
classification system [8]. Films showing small
irregular and/or rounded opacities without
conglomeration were classified as simple pneumo-
coniosis. The presence of large opacities with
diameters exceeding 1 cm indicated PMF. Subjects
with abnormal roentgenologic findings other than
those caused by occupational exposure were
excluded.

Spirometric measurements were carried out
by having each subject exhale maximially after
full inspiration to total lung capacity. An
automated plethysmo-graph (CS-828FC, CHEST
Inc., Japan) was used to record the maximal
expiratory flow-volume curves. Up to three trials
were performed. Values for forced vital capacity
(FVC), forced expiratory flow in one second
(FEV1), and FEVI/FVC were reported based
upon the best of three technically acceptable tests.
Predicted values were calculated using equations
established by the same laboratory for normal
nonsmoking Chinese [9].

Single-breath carbon monoxide diffusing
capacity (DLCO) was measured in duplicate for
each subject with radiographic evidence of simple
pneumoconiosis. Integrated and automated
equipment (CHESTAC-55, CHEST Inc., Japan),
which consisted of a 10-L rolling-sealed
spirometer connected to a 10-L balloon within a
box, was used for this purpose. Test procedures
were conducted by the method previously
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described [10]. Tests with a breath-holding time
greater than 11 seconds or less than 9 seconds
were discarded. The average of the two DLCO
values was used to compare with the predicted
data [10].

Since miners might exert a submaximal
effort in carrying out the test procedures, the
quality assurance of lung function tests was an
important issue in this study. All tracings were
inspected for effort and reproducibility. Expiratory
maneuvers which contained coughing or showed
variable flow and early termination were rejected.
The extrapolated volume in the measurement of
FEV1 should be less than 5% of FVC. For DLCO
determination, tests should not show a slow
inspiration or an inspired volume < 90% of VC.
In addition, venous blood was drawn for a
measure- ment of carboxyhemoglobin (COHb) in
smokers, to correct the potential effect of CO
back pressure.

The extant criteria for disability due to CWP
in Taiwan are shown in Table 1. In addition to the
functional decrements, radiological signs of CWP
with category 2 or above are also required.

All lung function values, except for
FEV1/FVC, were expressed as a percentage of the
predicted (%p). Data were coded and entered into
a computer system, and anal-yzed with the
Statistical* Analysis System (SAS) software.
Values are expressed as mean * SD. Results
were statistically examined using Student’s t tests
or ANOVA (analysis of variance). A chi-square
test was used for comparing the prevalence of

Table 1. Extant criteria for disability due to pneumoconiosis
( Taiwan , 2000 )

Variable Minimal requirement
FVC <80 %p
FEV1 <80 %p
FEV1/FVC <75%
DLCO <80 %p
VO2max 20 — 25 ml/ kg.min

Abbreviations : FVC = forced vital capacity ; FEV1 =
forced expiratory volume in 1s : DLCO = carbon monoxide
diffusing capacity ; VO2max = maximal O2 uptake during
exercise . -

Thorac Med 2002. Vol.17 No. 3

cigarette smoking in coal miners and control
workers.

Results

Of ‘the 150 claimants, 17 failed to give
satisfactory tracings for FVC and FEV1, and &
had radiological changes wunrelated to the
occupation. Therefore, analysis was done based
on data from the remaining 125 subjects.

Table 2 shows the demographics, smoking
habits, radiological categories, as well as the
duration of dust exposure in this study population.
It is evident from this table that coal-miners were
shorter in stature and had a much higher
prevalence of smoking than the control group.
Approximately one third of the claimants showed
no radiographic signs of pneumoconiosis, and
more than half of the men were miners with
simple pneumoconiosis.

Table 3 shows that FVC, FEV1, and
FEV1/FVC were significantly reduced in miners
with pneumoconiosis, regardless of the smoking
habits. However, miners without radiological
signs of pneumoconiosis had similar values for all
spirometric parameters compared with those of
the control workers. Therefore, functional impair-
ments were more likely to be detected when the
radiological signs of pneumo-coniosis were
present. :

Of the 82 subjects with radiographic
evidence of CWP, 45 (55%) met the spirometric
criteria of disability. More than two-thirds of
them had simple CWP.

It is evident from Table 4 that the most
common parameter of ventilatory capacity that
qualifies a miner for disability benefits is
FEV1/FVC. In this group of patients, more than
90% of those with simple CWP, and 78.5% of
those with PMF met the FEVI/FVC criteria. -
None of them met the FVC or FEV1 criteria alone.

. As was expected, the number of lung function

indices with a magnitude of decrement that met
the criteria increased with radiological progression.
Thus, it is of interest to note that 64.3% and
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Table2. Demographic, radiological and other characteristics of the study population
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Coal miners (n = 125) Control (n =76) p value -

Age (yr)

mean 57.5 54.9

SD 11.2 13.5 0.16

range 44 -71 40-76
Height (cm)

mean 162.0 - 168.1

SD 5.8 6.5 <0.01

range 145 -176 148 - 182
Smoking habits No. (%)

nonsmokers 28 (22) 40(53)

smokers 97 (78) 36(47) <0.01
Radiological categories No. (%) —

0 43 (34)

simple 68 (55)

complicated 14 (11)
Dust exposure (yr)

mean 22.6 —

SD 9.8

range 3-43

Table 3. Spirometric values ( mean * SD ) of men with and without coal-mine dust exposure and men with pneumoconiosis by smoking

category
No exposure Coal-mine dust exposure Pneumoconiosis

Nonsmokers

No. 40 16 12

FVC, %p 1023 =% 126 98.6 =+ 132 827 =+ 144*

FEV1, %p 103.5 = 115 99.0 £ 144 722 * 139*

FEV1/FVC, % 812 £ 74 835 =+ 8.6 672 £ 103 %
Smokers

No. 36 27 70

FVC, %p 100.3 £ 12.1 956 = 158 80.8 = 14.7*%

FEV1, %p 945 £ 140 909 £ 16.6 667 *+ 152%

FEV1/FVC, % 846 £ 10.2 80.1 £ 9.5 63.1 = 12.0*

* p < 0.01 compared to that of either miners without pneumoconiosis or control workers.

21.4% of the men with complicated pneumo-
coniosis qualified by a combination of 2 and 3
variables, respectively, whereas only 35.5%
(11/31) of the men with simple CWP qualified by

a combination of at least 2 variables.

Less than half (45.6%) of the claimants with
simple CWP met the extant ventilatory criteria.
As Table 5 shows, supplementing gas exchange
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Table 4. Distribution of pneumoconiotic miners determined to have
respiratory disability by lung function variables (n = 45)

Table 5. Results of .adding DLCO measurement for determining

respiratory  disability in miners with simple pneumoconiosis (n = 68)

Pneumoconiosis
Variable Simple Complicated
(n=31) (n=14)
FEV1/FVC (1) 20 (64.5) 2(14.3)
FEV1 (2) 0 0
FVC(3) 0 ' 0
1+ 7(22.6) 6(42.9)
(1) +(3) 0o 0o
2)+(3) 309.7) 3(21.4)
H+2)+3) 1(3.2) 3(21.4)

studies with DLCO measurement might enable the
detection of additional disabled miners. In this
sample, approximately 19% (7/37) of the miners
with simple CWP, and who had a normal
ventilatory capacity that did not meet the criteria,
could still qualify if DLCO was reduced, so as to
meet another set of standards. Adding a diffusion
study is unnecessary for the determination of
respiratory disability in miners with PMF and
who already have a specified reduction of
spirometric parameters. Moreover, the measurement
of carboxyhemoglobin in smoking miners disclosed
that the mean COHb% was 4.3 % 0.6% in these
subjects. - Therefore, DLCO values would be
underestimated by less than 5% in smoking
miners if we did not correct for the effect of CO
back pressure.

Discussion

Pulmonary function testing for occupational
lung disease has been frequently utilized since the
1950s. With these tests, functional impairments
caused by inhalational exposure can be
demonstrated rapidly, in a large number of people,
and with a high degree of accuracy. As a
consequence, one of the major uses of function
tests is to document impairment to help quantify
disability. Disability is composed of several parts,
of which medical impairment is one. The 1984
American Medical Association (AMA) Guides
[11] defines disability as "an alteration of the

Thorac Med 2002. Vol.17 No. 3

Indices of ventilatory

DLCO .
capacity *
measurement Qualified  Unqualified
Simple 31 37
preumoconiosis (n = 68)
qualified 10 T
unqualified 21 30

. *Indices of ventilatory capacity denotes FVC , FEVI and

FEVI/FVC.

capacity to meet personal, social, or occupational
demands".

CWP, occupational asthma, asbestosis, and
siderosis are all examples of occupa- tional lung
diseases. Among them, CWP is the one most
commonly encountered in daily clinical practice.
According to the reports of the Bureau of Labor
Insurance (Taiwan) [12], of the 5,385 new cases
determined to have occupational injuries between
1987 and 2000, 4,022 (74.7%) were workers with
pneumoconiosis or silicosis. In fact, over 85% of
the subjects who claimed compensation for
disability were coal miners with pneumoconiosis.
Because disability means the inability to perform
at a specified level of activity, the chief problem
is then to decide what amount of loss constitutes
impairment sufficient to characterize disability.

Since the ventilatory function test plays a
major role in the determination of disability,
spirometric criteria for impairment are of vital
importance to both coal workers and the Bureau
of Labor Insurance, the 2 main parties concerned
in the process of disability determination. Our
data show that in the presence of PMF, a simple
ventilatory test employing FVC, FEVi1, and
FEV1/FVC as indices of functional change is
sensitive enough to detect all disabled miners.
However, should a miner with simple pneumo-
coniosis have either a normal spirogram or a
slight decrement that does not meet the criteria,
he can still qualify if the DLCO is reduced to such
an extent as to meet another set of standards.
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Both simple spirometry and a measurement
of DLCO are recommended by the American
Thoracic Society (ATS) [13] as the primary tests
for the evaluation of respiratory impairment,
because of their wide availability, reproducibility,
and lack of substantial risk. In fact, the FVC, and
FEV1, and DLCO tests are often regarded as
obligatory, and are first choices [14-16]. However,
this is not the case in Taiwan, where tests for
DLCO are infrequently conducted for miners. The
average cost of a conventional spirometry is
about NT$350 (USD10), while that of a test for
DLCO is around NT$500 (USD14). It is possible
that an additional group of disabled miners may
be recognized as a result of DLCO studies. The
cost of pulmonary function tests in Taiwan 1s low
relative to that in Western countries. Moreover, it
is not borne by the claimant, but by the Bureau of
National Health Insurance and the Taiwanese
taxpayer. Nowadays, function testing has become
a necessity in most occupational cases [17-18].
Therefore, tests for DLCO should be encouraged
in miners with simple CWP.

Although we did not perform exercise
testing and arterial blood gas analysis in this
study, the role of these 2 measurements in the
assessment of respiratory impairment needs to be
addressed. Indeed, the criteria for disability might
include additional indices such as oxygen
consumption (VO2) and arterial oxygen tension.
(Pa02), which must be determined separately.
However, the majority of miners being evaluated
for respiratory impairment will not require
exercise testing, since there is a good correlation
between FEV1 and DLCO and VO2 {19-20].
Therefore, such testing should be reserved for
those miners in whom the routine tests may have
under- estimated the impairment. For example, on
the occasion of assessing one’s ability to perform
a specified level of work, exercise testing may be
helpful. Furthermore, Morgan et al [21] have
demonstrated that blood gas analyses are
unnecessary in the determination of pulmonary
disability in coal miners, because only a few
disabled men will be detected as a result of the

blood gas studies.

Our data show that there was a high
prevalence of cigarette smoking in the present
study population. Cigarette smoking is known to
have a deleterious effect on lung function.
However, the interaction between the effects of
cigarette smoking and the effects of coal mine
dust inhalation is difficult to resolve with
epidemiologic studies [22-23]. Of course, we
should award equal compensation for equal
disability, but respiratory impairment caused by
cigarette smoking should not be compensated.
However, at the present time, it is impractical to
determine how much the pulmonary dysfunction
in a miner was due to smoking and how much to
occupational exposure [24-25]. Our results indicate
that the ventilatory function of nonsmoking
miners with CWP is already impaired. Thus, the
most important point here is that inhalation of
respirable coal-mine dust itself is capable of
inducing functional changes in the lung.

In conclusion, experiences from determining
respiratory disability in Taiwanese coal miners
disclose that those men without pneumoconiosis
generally have a normal ventilatory capacity
compared to healthy control workers. The
functional assessment for disability determination
is easily made with conventional spirometry in
patients with PMF. However, more sophisticated
approaches such as DLCO measurement, in
addition to ventilatory capacity, may be required
for miners with simple pneumo- coniosis.
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Experiences in the Treatment of Recurrent
Pneumothorax after VATS:
Focusing on Operative Findings

Yung-Wei Tung, Chung-Ping Hsu*, Cheng-Yen Chuang, Sen-Ei Shai, Jiun-Yi Hsia,
Shyh-Sheng Yang, Chih-Yi Chen

Background: Although video-assisted thoracoscopic surgery (VATS) is considered to
be the first choice for the management of primary spontaneous pneumothorax (PSP), the
long-term recurrence rates and the causes of recurrence have not been well evaluated.

Methods: Between January 1993 and July 2001, nine of 216 patients diagnosed with
primary spontaneous pneumothorax (PSP) who had received VATS, and latter had
recurrent pneumothorax, were reviewed, and the operative findings were evaluated.

Results: All of the patients were male, and aged between 15 and 27 years. Apical
blebs were found in all cases, except one, in the first operation. In the re-operation, four
patients had blebs in the lower lobe and three patients had apical blebs in the upper lobe.
All patients were found to have few or no pleural adhesions. The mean interval of
recurrence was 8.3 months (1 to 26 months), and only one patient developed recurrent
pneumothorax after the 2™ operation.

Conclusion: The main reasons for recurrent pneumothorax after VATS include failed
pleurodesis and unidentified blebs. Better results can be achieved by performing further
bleb resection and more extensive pleural abrasion in the re-operation. (Thorac Med 2002;

17: 226-231)

Key words: video-assisted thoracoscopic surgery, recurrent pneumothorax

Introduction

Primary spontaneous pneumothorax (PSP)
occurs in more than 1 of 100,000 women, and in
7 of 100,000 men per year, with a peak incidence
in adolescence [1]. Video-assisted thoracoscopic
surgery (VATS) was first introduced by Levi et al
in 1990 to treat pneumothorax. They performed

pleurectomy through a 2 to 3 cm posterior
incision with the aid of VATS [2]. In 1991,
Nathanson was the first to describe the technique
of using VATS for ligation of pleural bullae and
parietal pleurectomy, in the treatment of
spontaneous pneumothorax [3]. Thereafter, VATS
represented a new approach for the operative
treatment of PSP. However, a somewhat higher
long-term recurrence rate, from 2.1% to 13.7%,
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Table 1. Demographic data of 9 patients with recurrent pneumothorax after VATS

Patient 1 2 3 4 5 6 7 8 9
Age ("op.) l6ylo 22ylo 17y/o 2Tylo 17y/o 18y/o 15y/o 17ylo 19ylo
Sex Male Male Male Male Male Male Male Male Male
Side of PSP Right Left Left Left Right Right left Right Right
Operation finding | RUL apex LUL apex LULapex  LULapex . RUL apex Nil. LULapex  RULapex  RUL apex
(1* op)) blebs ~ bleb blebs blebs blebs bleb blebs - blebs
Operatien RUL wedge =~ LULwedge  LULwedge LULwedge RULwedge pleurodesis LUL wedge RULwedge RUL wedge
procedure resection resection resection resection resection resection resection resection
(1* op.)( VATS) | +pleurodesis ~ + pleurodesis ~ + pleurodesis + pleurodesis + pleurodesis + pleurodesis +pleurodesis * + pleurodesis
Chest tube 4 days 3 days 4 days 3 days 2 days 8 days 4 days 6 days 2 days
retention
Interval of 5M 4Mand2 M 18M M 26M IM ™ 2M 1IM
recurrence
Re-operation Right-lateral  Left minimal VATS VATS VATS VATS VATS Right Right-lateral
approach thoracotomy  thoracotomy(1") axillary  thoracotomy
Left lateral thoracotomy

thoracotonmy(2™)
Re-operation RLLapex  LULapexblebs LLL superior LUL apico- Mild RUL apex LLL superior adhesions RLL superior
findings bleb Noadhesions  Segmental ~ posterior  adhesions* blebs Segmental over previous  Segmental

few adhesions  (1* recurrence) blebs blebs Mild blebs chest tube blebs
Mild adhesions* dorsal to the adhesions*  LUL apex wound  No adhesions
(2" recurrence) previous Mild
resection adhesions*
No adhesions

mild adhesion* : scant adhesion and it was easy to be detached

following VATS, was noted [4-9].

The long-term results following the use of
the VATS approach for recurrent pneumothorax
have not been well-evaluated, especially with
regard to the operative findings during the
re-operation. The aim of this report was to
analyze the re-operative findings, in order to
modify the surgical procedure in the 1% operation.

Patients and methods

From January 1993 to July 2001, patients
diagnosed with primary spontaneous pneumothorax,
and who had undergone VATS, were reviewed.
From a total of 216 patients, nine patients with
recutrent pneumothorax following VATS, and
who had received re-operation, were analyzed.

The first-time VATS procedure for these
cases was performed by experienced thoracic
surgeon, under general anesthesia with a double

lumen endobroncheal tube that allowed split-lung
ventilation. The resection of blebs, if present, was
performed with endoscopic stapler, followed by
apical pleural abrasion. In the re-operation, bleb
resection, if any, was performed followed by a
.more extensive pleural abrasion (not only
ecchymosis but also oozing of the pleura). The
operative findings of the first-time surgery and
re-operation were recorded (Table 1).

Results

Nine patients with recurrent pneumothorax
following VATS were controlled into our series.
All of the patients were male, aged between 15
and 27 years. The pneumothorax was on the right
side in 5 cases, and the left side in 4 cases. There
were no special post-operation complications in
this series. The mean length of chest tube
retention was 2-8 days.
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Fig 1. A mild adhesion in recurrence following VATS

Five patients with recurrent pneumothorax
underwent re-operation using a VATS procedure.
Three patients were treated with a lateral
mini-thoracotomy approach, including one patient
who received a 3™ operation. Another patient
underwent an axillary thoracotomy approach. The
decisions regarding surgical approach were made
according to the individual preference of the
surgeon.

The mean interval of recurrence was 8.3
months (1 to 26 months), and the majority of
recurrences developed in the first year (seven
patients). One patient developed recurrent
pneumothorax 4 months after the VATS
procedure. He received a mini-thoracotomy with
left upper lobe apical blebs resection and scratch
pad pleural abrasion. Unfortunately, he developed
another episode of recurrent pneumothorax two
months after the 2" operation. He then received
another left lateral thoracotomy with apical
pleurectomy and underwent an uneventful
post-operation course. No special pathological
findings of the lung were evident at the 3™
operation, except for minimal pleural adhesions
(Figure 1).

Four patients had blebs of the lower lobe
and three patients had apical blebs of the upper
lobe in the re-operation (Figure 2). None of the

re-operation patients had adequate pleural

adhesions, even though routine apical pleural
abrasions were performed in the 1* operation.

Thorac Med 2002. Vol.17 No. 3

Fig. 2. A bleb over the apex of the upper lobe in recurrence
following VATS

Discussion

Surgical treatment is indicated in cases of
recurrent PSP, and VATS is the most commonly
used surgical approach due to its well-known
advantages, including short hospital stay, more
rapid recovery of postoperative pulmonary
function, decreased postoperative pain, and less
morbidity. However, most of the criticism
concerning VATS for pneumothorax focus on the
issue of the higher recurrence or failure rates
[7,10].

Patrick et al. demonstrated that the majority
of PSP recurrences were due to inadequate
pleurodesis [11]. All of our patients with
re-operation had few or no adhesions at all, in
spite of routine pleural abrasion using a scratch
pad. Although some reports have demonstrated
that pleurectomy has lower recurrence rates [8-9],
we prefer abrasion pleurodesis to pleurectomy
due to its simplicity, less bleeding and shorter
operation time. One of our patients developed
recurrent pneumothorax even though thoracotomy
and pleural abrasion were performed in the 2™
operation. He received a 3™ operation, and no
specific pathological finding was noted, except
mild pleural adhesion. Apical pleurectomy was
performed to ensure a solid pleurodesis, and the
patient had an uneventful post-operative course.
Based on these re-operative experiences, we
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believe an extensive pleural abrasion is necessary
for the establishment of a solid pleurodesis.

Cardillo et al. compared the success rates
among the different techniques of pleurodesis
employed in cases of recurrent pneumothorax
with patients who had undergone VATS [6].
There - were significant differences in the
recurrence rates between talc and subtotal
pleurectomy (1.79% versus 9.15%). In addition,
tetracycline pleurodesis, rotating brush, and fibrin
glue also failed to produce a significant decrease
in recurrence rates [4,12].

Blebs were found in 7 of 9 patients in the
re-operation. Previous reports also demonstrated
that the unidentified or newly formed blebs were
found in the re-operation 1 to 20 months latter
[8-9]. Two patients in our study developed
recurrent pneumothorax 1 month after the first
VATS procedure. The first patient with an apical
bleb of the upper lobe in the first operation had
apico-posterior blebs just dorsal to the previous
resection line in the re-operation. This might have
been due to inadequate bleb resection in the first
VATS procedure. The second patient with no
specific findings in the first VATS procedure had
an apical bleb in the re-operation. We believe this
patient had unidentified blebs in the first
operation which subsequently lead to recurrent
pneumothorax. The use of different degrees of
thoracoscopes and a thorough examination of the

entire lung surface from each thoracic port side.

are necessary to locate all pathologic lesions.

In this series, the choice of surgical
approach for recurrence or treatment failure
pneumothorax depended on the individual
surgeon’s opinion. Five of our patients were
treated successfully with redo-VATS without
conversion to thoracotomy. There is no general
concern in re-treating recurrent pneumothorax
after a first-time VATS procedure. However, our
experience demonstrated that redo-VATS was an
effective procedure in most of circumstances.

The majority of the failure cases were
caused by unidentified blebs, inadequate bleb
resection, or inadequate pleurodesis. These can be

avoided by a thorough examination of the entire
lung surface and a more extensive pleural
abrasion during the first-time VATS procedure.
Furthermore, a redo-VATS approach can be
applied to recurrent cases with acceptable results
[13].
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Performance of the BDProbeTec ET Assay for
Identification of Mycobacterium Tuberculosis from
Clinical Isolates

Chih-J'en Hsu, Kuan-Jen Bai*, Tzu-Kuang Chou, Chen-Yuan Chiang, Suo Jen

To assess the performance of the BDProbeTec assay in the identification of
- Mycobacterium tuberculosis, 60 cultures of Mycobacterium from respiratory specimens were
tested with M. tuberculosis complex probes. Using conventional biochemical tests, 30 of
them were determined to be M. tuberculosis and 30 nontuberculous mycobacteria (NTM)
(13 M. avium complex, 7 M. abscessus, 2 M. fortuitum, 2 M. kansasii, 2 M. phlei, 2 M.
terrae, 1 M. simiae, and 1 M. vaccae). The BDProbeTec detected 100% (30) of the M.
tuberculosis isolates, while 96.7% (29) of the NTM isolates tested negative. Only 1 NTM
isolate, which was M. phlei, showed a positive result. The sensitivity, specificity, positive
predictive value, and negative predictive value were 100%, 96.7%, 96.7%, and 100%,
respectively. We conclude that the BDProbeTec ET system is a robust assay for the
identification of M. tuberculosis from mycobacterium cultures. Determining the reliability of
the BDProbeTec system for the direct detection of M. tuberculosis in respiratory specimens

requires further study. (Thorac Med 2002; 17: 232-237)

Key words: BDProbeTec ET, M. tuberculosis, Nontuberculous Mycobacteria

Introduction

Conventional approaches to the laboratory
diagnosis of tuberculosis (TB) are based on acid-
- fast stains and the recovery of Mycobacterium
tuberculosis from a cultivation of clinical
specimens. However, acid-fast stains are not
sufficiently sensitive in most instances, and they
cannot distinguish M. tuberculosis from non-
tuberculous mycobacteria (NTM). Because M.
tuberculosis is easily spread by aerosols, it is
generally recommended that hospitalized patients
whose respiratory specimens are smear-positive

for acid-fast bacilli be kept in respiratory isolation
for 2 weeks until treated. This can be costly,
inconvenient, and inappropriate if the isolate is
confirmed to be an NTM. NTM are not
transmissible from one human being to another,
they are frequently colonizers, and the therapy
greatly differs. In addition, it is not necessary to
isolate patients with NTM infection or to track
down people who have had contact.

For many decades, the standard biochemical
tests were the only means of identifying
mycobacterial species [1]. However, biochemical
testing requires an additional 2 to 4 weeks for
completion after mycobacteria have appeared in
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culture. The rapid and accurate diagnosis of
symptomatic patients is a cornerstone of global
TB control strategies [2]. A large number of
nucleic acid amplification assays for the
diagnosis of TB, many of which utilize the
IS6110 repetitive element as a M. tuberculosis
complex (MTBC)-specific target, have recently
been developed [3-7]. False-positive results and
cross-reactivity with other species of mycobacteria
have been the major problems of these kinds of
examinations [8-9].

Recently, the BDProbeTec assay, a fully
automated system, has been introduced for the
rapid identification of MTBC. The test system
utilizes homogenous strand displacement ampli-
fycation (SDA) technology as the amplification
method, and fluorescent energy transfer (ET) as
the method for detecting the presence of MTBC
[10-11]. No studies investigating its performance
in the identification of M. tuberculosis from
culture have been reported. The purpose of this
study was to evaluate the performance of the
BDProbeTec assay in the identification of M.
tuberculosis in cultures of Mycobacterium.

Materials and Methods

We selected 60 cultures of Mycobacterium,
which were originally derived from the
respiratory specimens of 60 patients, from the
Mycobacterium laboratory of the Taiwan Chronic
Disease Control Bureau, to carry out this study.
The identification of these samples was
determined by using conventional biochemical
methods.

‘All 1solates were tested with the BDProbeTec
MTBC probe following the standard procedures
provided by the manufacturer. .

To process the isolates, 500ul of specimen
was added to 1.0 ml of wash buffer solution.
This combination was agitated on a vortex mixer
for 5s, and centrifuged at 12,200 xg for 30 min.
The supernatant was discarded, the pellet was
. heated for 30 min at 105 °C to render the
organisms nonviable, and then the pellet was

pulse-centrifuged for 10s. The pellet was
resuspended in 100ul of sample lysis buffer,
vortex-mixed for 10s, and placed in a 65°C sonic
water bath for 45min. The sample was
pulse-centrifuged for 10s, and then 600pul of
sample neutralization buffer was added. The
mixture was vortex-mixed for 5 s, and pulse-
centrifuged for 10s. The processed samples (150
ul) were added to priming microwells, which
contained the amplification primers,

fluorescent-labeled detector, probe, and other
reagents necessary for amplification. After

incubation, the reaction mixtures were transferred
to the amplification microwells, which contained
enzymes (a DNA polymerase and a restriction
endonuclease) necessary for SDA. The
amplification microwells were sealed, and the
plates were immediately placed in the
BDProbeTec ET instrument. Once samples were
introduced to the instrument, amplification and
detection occurred in th. Up to 48 specimens
could be analyzed per run. Results were
interpreted as positive, negative, or indeterminate.
Samples containing the M. tuberculosis complex
were IS6110 positive and 16S rRNA gene
positive.

For each assay, 1 positive and 1 negative
control (provided with the kit) were tested. To
each -control, 600ul of neutralization buffer was
added; the mixture was vortex-mixed for 5s and
pulse-centrifuged for 10s. Samples and controls
were randomly distributed into the sample rack.
The corresponding numbers of the priming and
amplification microwells were placed into their
respective plates. Amplification controls reduce
the chance of reporting false-negative results by
identifying samples that inhibit the SDA reaction.

Sensitivity, specificity, positive predictive
value, and negative predictive value were
calculated.

Results

The study was comprised of 30 isolates of
M. tuberculosis and 30 isolates of NTM, as
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Table 1. Distribution of Myéobacterium isolates identified by

conventional biochemical methods

Organism No of isolates %

M. tuberculosis 30 100

NTM 30 100
M. avium complex 13 43
M. abscessus 7 23
M. fortuitum 2 7
M. kansasii 2 7
M. phlei 2 7
M. terrae 2 7
M. simiae 1 3
M. vaccae 1 3

determined by conventional biochemical methods.

The 30 NTM included 13 M. avium complex
(43%), 7 M. abscessus (23%), 2 M. fortuitum
(7%), 2 M. kansasii (7%), 2 M. phlei (7%), 2 M.

terrae (7%), 1 M. simiae (3%), and 1 M. vaccae -

(3%) (Tablel).

Sixty isolates were tested with the MTBC
probe, and the total time spent for the entire
process was about 8 h. Among the M. tuberculosis
isolates, 100% (30/30) were interpreted as positive
results. Twenty-nine (96.7%) NTM isolates
showed negative results in the tests. The only
NTM isolate with a positive result was M. phlei,
confirmed by repeated testing with conventional
biochemical methods. None of the tested
specimens showed indeterminate results.

The  sensitivity, specificity,
predictive value, and negative predictive value
were 100%, 96.7%, 96.7%, and 100%,
respectively (Table 2).

positive.

Discussion

The results of our study show that the
BDProbeTec ET MTBC probe is a reliable assay
for the identification of M. tuberculosis from
Mycobacterium culture, with a short turnaround
time. Infections due to NTM have been reported
to account for 0.5% to 30% of all mycobacterial
infections, and there are marked geographic
variations [12]. Of all the mycobacteria isolated
from patients at National Taiwan University
Hospital between January 1996 and June 1996,
19.5% were NTM [13]. Data collected at Taiwan
Provincial Chronic Disease Control Bureau from
1996 to 1997 'showed that 5.6% of all
mycobacteria isolates were NTM [14]. It has
become increasingly important to isolate and
identify mycobacteria, especially M. tuberculosis,
as rapidly as possible. Laboratory identification
within 17 to 21 days of specimen receipt was
recommended at an international conference in
1992 [15]. Rapid methods, such as nucleic acid
probes and high-performance liquid chro-
matography, for the identification of M.
tuberculosis isolates, were recommended. The
use of DNA probes for culture identification have
shortened the time required for the identification
of certain mycobacteria from 1 to 2 weeks with
traditional methods to less than 24 h [16].

The MTBC probe detected all M. tuberculosis
isolates in this study. The sensitivity, specificity,
positive predictive value, and negative predictive
value were 100%, 96.7%, 96.7%, and 100%,
respectively. This sensitivity and specificity were
similar to a previous study using the AccuProbe

Table 2. The results of BDProbeTec MTBC probe testing for clinical isolates

MTBC probe test
probe fes Sensitivity Specificity - PPV NPV
0, 0, 0,
Positive (n) Negative (n) (%) (%) (%)
s % 0 96.7 96.7 100
NTM 1 29

MTB = Mycobacterium tuberculosis, NTM = Non-tuberculous mycobacteria, PPV = positive predictive value, NPV = negative

predictive value
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[17]. The total time spent for the entire process
was about 8 h, which makes it a preferable choice
for a rapid diagnosis.

In our study, 1 strain identified as M. phlei
showed a false-positive result using the MTBC
probe. The MTBC probe can detect variants of
NTM species that may contain the IS6110
sequence. One false-positive BDProbeTec result
from a specimen that grew the M. fortuitum-
chelonae complex has been reported [18]. In
1991, Torres et al. reported mixed mycobacterial
infections, which are difficult to diagnose by

conventional methods, in patients with AIDS [19].

Because a DNA analysis was not performed, we
cannot be sure if the positive result was related to
the presence of the IS6110 sequence or to a mixed
mycobacterial infection. However, the patient’s
clinical symptoms, signs, and chest radiography
showed improvement after anti-TB treatment.

A previous study showed discrepant
reactions in M. ferrae isolates using a non-
radioactive oligonucleotide probe [20]. We tested
2 M. terrae strains with the MTBC probe, but no
false-positive reaction was noted. Since the case
number is small, further investigation is indicated.

Though the BDProbeTec MTBC probe
showed promising results in these tests on clinical
isolates, its role in testing clinical samples (e.g.
sputum, blood, body fluid) is still not known. The
World Health Organization Global Tuberculosis
Program supported an international collaborative
quality control study among 30 laboratories that
showed that nucleic acid amplification methods
for the detection of M. tuberculosis may be
unreliable [21]. Bergmann et al. evaluated the
performance of the BDProbeTec ET system for
the direct detection of MTBC in respiratory
specimens by comparing the results to con-
ventional mycobacterial cultures, and reported an
initial overall sensitivity, specificity, positive
predictive value, and negative predictive value of
87.5, 99.0, 70.0, and 99.7%, respectively [22].
Nucleic acid amplification to detect M.
tuberculosis in clinical specimens is increasingly
used as a laboratory tool for the diagnosis of

tuberculosis. However, the specificity and sen-
sitivity of these tests may be questioned.

We conclude that the BDProbeTec system is
a rapid and highly accurate assay for the
identification of M. tuberculosis in culture.
Determining the reliability of the BDProbeTec
system for the direct detection of M. tuberculosis
in respiratory specimens requires further study.
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Introduction

of chyle into the pleural cavity. This condition

Postoperative Chylothorax Subsequent
to Cardiac Surgery

Shi-Min Yuan, Jia-Qiang Guo

Objectives: The purpose of this paper is to describe the features of postoperative
chylothorax subsequent to cardiac surgery and further discuss the management strategies.

Methods: Reports of postoperative chylbthorax after cardiac surgery were collected
from the Index Medicus/MEDLINE database of the U.S. National Library of Medicine from
1966 to the present. In all, 198 cases of postoperative chylothorax following cardiac surgery
were collected from 61 reports, and included 161 cases (81.31%) of congenital heart defect
operations from 28 reports, 24 coronary bypasses (12.12%) from 22, 5 heart valve
replacements (2.53%) from 3, 4 aortic aneurysm surgeries (2.02%) from 4, and 4 heart
transplantations (2.02%) from 4 reports.

Results: Postoperative chylothorax occurred most often in the correction of
coarctation of the aorta (15.70%), more often in patent ductus arteriosus ligation (10.47%),
the tetralogy of Fallot correction (8.72%), the Mustard procedure (7.56%), modified Fontan
procedure (7.56%), and Blalock shunt (6.98%), in reference to the types of operation for
congenital heart defects. As for the 64 cases whose management strategies were recorded,
conservative regimens were applied in 41 patients {(64.06%), and surgical intervention in 23
(35.94%). Patients recovered due to either medical or surgical treatment with a curative rate
of 97.47%. Five patients died with a mortality of 2.53%, and 4 (80%) of these deaths were
clearly identified to be unrelated to chylothorax.

Conclusions: Chylothorax is an uncommon complication after cardiac surgery. The
diagnosis is mainly based on an examination of the pleural fluid. Once chylothorax is
identified, nutritional support is the priority. Surgical treatment is recommanded after a
2-week trial of conservative therapy with chest drainage and diet modulation. (Thorac Med
2002; 17: 238-251)

Key words: chylothorax, complication, heart operation

may have several etiologies classified as
congenital, traumatic, obstructed, or spontaneous
[1]. The first post-trauma chylothorax was
Chylothorax is characterized by the leakage reported by Quinke in 1875, and it was not

described as a postopoerative entity until Blalock,
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Cunnuigham and Robinson described it in 1936
[2]. Thoracic duct injury may be incurred in
operations on the great vessels, congenital heart
corrections, esophageal surgeries, LeVeen shunt
placements, and cervical node resections [3].

Chylothorax is an uncommon complication
after cardiac surgery. The incidence of
chylothorax has been reported as 0.36%-1.5%
after cardiothoracic surgery [4], and 0.25%-0.5%
after cardiovascular  operations  performed
through a thoracotomy incision [2,5]. Recently,
the incidence of this complication following
cardiac surgery has changed to 0.2%-0.56% [6,7].
In reference to total admissions after cardiac
surgery in neonates, the incidence of chylothorax
was 1.2% [8]. Chylothorax after the complete
correction of congenital heart disease had a
prevalence of 0.9% [9], and was 7.5% in a patient
group with a transposition of the great arteries
undergoing a Mustard operation [10]. Reports of
chylothorax resulting from valve replacement and
-coronary surgery continue to be anecdotal [11].

To our knowledge, no reports have
systemically assessed this complication after
various heart surgeries. The purpose of this paper
is to describe the features of postoperative
chylothorax following cardiac surgery and further
discuss the management strategies.

Methods

Reports of postoperative chylothorax,
published from 1966 to the present, were
collected from the Index Medicus/MEDLINE

database of the U.S. National Library of Medicine.

Search terms included chylothorax, heart
operation, cardioplegia, cardiopulmonary bypass,
congenital heart defect, valve replacement,
coronary bypass, aortic aneurysm, and heart
transplantation. References to cited literature
helped further complete the gathering of
information. In all, 198 cases of postoperative
chylothorax following cardiac surgery were
collected from 61 reports, and included 161 cases
(81.31%) of congenital heart defect operations

from 28 reports, 24 coronary bypasses (12.12%)
from 22, 5 heart valve replacements (2.53%) from
3, 4 aortic aneurysm surgeries (2.02%) from 4,
and 4 heart transplantations (2.02%) from 4
reports.

Results

Congenital Heart Defects

One hundred and sixty-one cases of
congenital heart defect operations from 28 reports
were obtained [2,4,5,7,9-10,12-33]. Patient ages
ranged from 3 days to 28 years. There were 47
females and 46 males, and the other 72 were sex
unrecorded. Postoperative chylothorax occurred
most often in the correction of coarctation of the
aorta (15.70%), more often in patent ductus
arteriosus (PDA) ligation (10.47%), the tetralogy
of Fallot correction (8.72%), the Mustard
procedure (7.56%), modified Fontan procedure
(7.56%), and Blalock shunt (6.98%), with
reference to the types of operation for congenital
heart defects (Table 1). There were 4 alternative
operative incisions (n=16): 7 (43.75%) median

‘sternotomies; 6 (37.50%) left thoractomies; 2

(12.50%) bilateral thoractomies; and 1 (6.25%)
right thoractomy. Chylous sites were recorded in
32 cases: 17 (53.125%) left-sided, 7 (21.875%)
right-sided, 6 (18.75%) bilateral, and 2 (6.25%) in
the mediastinum. Chylothorax occurred 1-42 days
after operation. Chyle drained from the incision
or the chest tube site occurred in 2 cases (1.23%).
The onset of this complication was quite late in 3
patients--up to 2 months following operation [2].
The drainage duration before operation was 4-30
days, and that after operation was 5-16 days.
Treatment methods were indicated in 30 cases: 20
(66.67%) with medical management, 10 (33.33%)
with surgical procedure.

Coronary Bypass Surgery

There were a total of 24 postoperative
chylothorax cases following coronary bypass
surgery, found in 22 reports from 1981 to 2001
[1,3,11,34-52] (Table 2). The population included
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Table 1. Types of operation of 162 cases of congenital heart defects complicating postoperative chylothorax

Type of operation No. Percentage of procedure (%)
Correction of cyanotic congenital heart defects 63 36.63
TOF correction 15 8.72
Mustard procedure 13 7.56
Senning operation 7 4.07
Switch operation 3 1.74
ECD repair 4 2.33
TAPVD correction 3 1.74
Rastelli procedure 2 1.16
Unknown 16 9.30
Systemic-pulmonary shunt 43 25.00
Modified Fontan procedure 13 7.56
Bidirectional cavopulmonary connection 8 4.65
Blalock shunt 12 6.98
Gleen operation 3 1.74
Norwood shunt 1 0.58
Waterston shunt 1 0.58
Unknown 5 2.91
Surgery for acyanotic congenital heart defects 55 (66 procedures) 38.37
Correction-of the coarctation of the aorta 27 15.70
PDA ligation 18 10.47
Pulmonary valve stenosis repair 6 3.49
VSD closure 4 233
ASD closure 3 1.74
Video-assistéd thoracoscopic surgery 3 1.74
Tricuspid annuloplasty 2 1.16
Partial pulmonary venous drainage (concomitanf) 1 0.58
Unknown 2 1.16
Total 161 (172 procedures) 100.00

Note: TOF: tetralogy of Fallot; ECD: endocardial cushion defect; TAPVD: total anormolous pulmonary venous
drainage; PDA: patent ductus arteriosus; VSD: ventricular septal defect; ASD: atrial septal defect.

17 (70.83%) males, and 7 (29.17%) females.
Their ages ranged from 38 to 77 years, with a
mean of 59.63 years (n=24). Twenty-two patients
(91.67%) underwent a pure coronary bypass, and
2 (8.33%) had a coronary bypass with
concomitant valve replacements [3,35]. One to
‘four grafts of either the internal mammary artery
and/or the saphenous vein (SVG) were used, with
a mean of 2.39 grafts per patient (n=18). Grafts of
the left internal mammary artery (LIMA) + SVG
were used in 10 patients (41.67%), LIMA in 5
(20.83%), SVG in 3 (12.5%), bilateral internal
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mammary arteries in 1 (4.17%), and unavailable in
5 (20.83%). Chylothorax occurred 1-90 days after
the initial operation, with a mean of 25.30 days
(n=23). It occurred left-sidedly (n=20), much more
than either right-sidedly (n=1) or mediastinally
(n=2). One of the left-sided chylothoraxes was
associated with a chylopericardium [51]. More
patients received medical treatment (n=14), while
fewer were treated with surgical intervention (n=9).
One of these showed a relapse of the chylothorax 2
weeks after the initial medical treatment, and a
pleurodesis combined with a diet modulation had
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Table 2. Postoperative chylothorax following coronary bypass.

Author Sex Age Graft Onset of Site of chyle Treatment
_ chylothorax (d)

Weber [34] M 55  3(LIMA+SVG) 2 Mediastinum  C./ pleural drainage -

Kshettry [11] M 51  4(SVG) 60 L. C./ pleural drainage

Teba [35] F 51 NA (CABG+MVR) 6 L. C./ pleural drainage .

Di Lello [36] M 53  1(LIMA) 9 L. S./ fibrin glue via a left
thoracotomy 31 days later

Zakhour [37] M 59 2(LIMA +SVG) 2 Mediastinum  C./ pleural drainage

M 73 3(SVG) 90 L. C./ pleural drainage

Czarnecki [38] F 61 3(LIMA+RIMA) 42 R. S./ lymphatic ligation via right
thoracotomy 10 days later

Bogers [39] M 41  1(LIMA) 1 L. S./ the chylus leak was closed
via a left thoracotomy on 36%
postoperative day after the
failure of conservative treatment

Chaiyaroj [40] F 69 3(LIMA+SVG) 6 L. S./ pleurodesis and lymphatic
ligation via a left thoracotomy
18 days later

Smith {41] M 60 1(LIMA) 14 L. C./ pleural drainages

M 47 1(LIMA) 7 L. C./ pleural drainages

Davies [42] M 48 NA (IMA+SVG) 29 L. C./ pleural drainages 4 weeks

Wood [43] M 69 2(LIMA+SVG) 2 L. S./ sewing proximal portion of
the LIMA pedicle

Janssen [44] M 58 NA 14 L. S./ chest tube & thoracoscopic
intervention

Zaidenstein [45] F 70 NA NA L. NA

Yamaguchi [46] M 64 NA 2 NA S.

Felz [47] F 50 2(LIMA+SVG) 60 L. S./thorecentesis

Pégo-Femémdes M 38 2(LIMA+SVG) 90 L. C./ pleural drainage

[1]

Priebe [48] F 75  3(LIMA+SVG) 30 L. C./ pleural drainage (a relapse
of the chylothorax)

Pérez [3] M 68 NA (CABG+AVR) 10 L. C./ pleural drainage

Venturini [49] M 67 2(LIMA) 70 L. S.

Sharpe [50] F 63  4(SVG) 11 L.+ C./ pleural drainage

chylopericardium
‘ Kelly [51] M 77 3(LIMA+SVG) 18 L. C./ using somatostatin
Brancaccio [52] M 64 3(LIMA+SVG) 7 L. C./ pleural drainage

Note: M: male; F: female; LIMA: left internal mammary artery; SVG: saphenous venous graft; NA: not available; CABG:

‘coronary artery bypass grafting; MVR: mitral valve replacement; RIMA: right internal mammary artery; L.: left-sided; R.:

right-sided; C.: conservative treatment; S.: surgical intervention.
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to be adopted for recovery [48].

Valve Replacement

Chylothorax after valve replacement is rare,
but sometimes occurs with concomitant coronary
bypass surgery [3,35]. Five cases of valve
replacement from 3 reports were complicated
with postoperative chylothorax [2,53-54]. There
were 4 mitral valve replacements (80%), one of
which was a redo-mitral valve replacement, and
one (20%) an aortic valve replacement. All 5
operations (100%) were performed via a median
sternotomy incision: 3 (60%) chylothorax occurred
in the mediastinum, 1 (20%) was right-sided, and 1

(20%) unknown. The complications occurred early, ‘

from 1-2 days after the valve replacement
procedures. Three (60%) were managed with
medical treatment, and 2 (60%) with surgical
intervention for thoracic duct ligation. Brenner et
al. [53] reported a relapsed chylothorax, which
occurred as a manifestation of severe congestive
heart failure resulting from rheumatic mitral
stenosis. Chylothorax recurred after valve
replacement, and was treated by thoracocentesis
initially and then with a diet of medium-chain
triglycerides. Ngan et al. [54] reported one case
of chylothorax, after mitral valve replacement,
which was proved by a lymphogram revealing the
leakage of lipiodol from the thoracic duct just
below the carina. The thoracic duct was ligated
via a right thoracotomy and the drainage of chyle
stopped.

Acquired Aortic Surgery

Four cases of postoperative chylothorax
following the repair of aortic aneurysms were
gathered from 4 reports [55-58]. The ages of the 3
males and 1 female at operation ranged from 59
to 78 years. Chylothorax occurred 2-9 days after
operation (n=3). One case was right-sided, 1
left-sided, and 2 unknown. One of the complications
was cured with medical regimens, however, a
subsequent chylous pseudocyst developed and a
surgical intervention was mandatory. Shiono et al.
[57] applied fibrin glue, and Willemsen et al. [58]

Thorac Med 2002. Vol.17 No. 3

utilized video-assisted thoracoscopic surgery to
stop the chylous leakage. All 4 patients recovered
uneventfully.

Heart Transplantation

Only 4 cases of chylothorax after heart
transplantation, 1 neonate and 3 adults, were
reported in 4 separate reports [59-62]. The
complications occurred on days 7-21 after the
heart transplantation, and were successfully
managed with conservative treatment [60,62]. It
is considered that injury to the collateral
lymphatics in the anterior mediastinal or thymic
areas was the probable cause of the chylous
fistula. Excessive chyle drainage causes a loss of
large amounts of fat, protein, electrolytes, and
lymphocytes, which further compromises the
nutritional and immunologic status of the
transplant patient [60].

Heart Operations of All Sorts

The latent interval from the initial cardiac
operation to the diagnosis of the complication
was 1-42 days after congenital heart defect
correction, and 1-90 days after coronary bypass
surgery. In reference to all types of heart
operations, the incidence of postoperative
chylothorax occurred most often left-sidedly
(n=38, 61.29%), more often right-sidedly (n=11,
17.74%), and least often in the mediastinum (n=7,
11.29%) and bilateral (n=6, 9.68%), in the 62
recorded cases. The amount of chylous drainage
was recorded in different ways. Some of the cases
underwent repeated thoracocentesis, and each
single drainage amount was recorded. Those
receiving chest tube drainage had their drainage
volumes recorded. The mean drainage volumes
were 235 ml/kg [33], and 0.91-23.24 ml/kg/day
[7]. Pégo-Fernandes et al. [1] reported the mean
volumes of the posterior and anterior drainage of
a patient with postoperative chylothorax after
coronary bypass were 105 ml/day and 35 ml/day,
respectively. The total drainage volumes were
reported to be 1300-9000 ml [14], and 40-9580
ml [7] in two different reports. The recovery
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period of patients receiving medical treatment
ranged from 4 to 90 days {2-3,11,13-15,34,37,
42-43,52,60,62]. As for the 64 cases whose
management strategies were recorded, conservative
regimens applied in 41 patients (64.06%), and
surgical intervention m 23 (35.94%). One
hundred and ninety-three patients recovered with
either medical or surgical treatment, with a
curative rate of 97.47%. Five patients died, with a
mortality of 2.53%, and 4 (80%) of them were
clearly identified to be unrelated to the open heart

surgery.
Discussion

Etiology

Postoperative chylothorax has been confirmed
to have 2 distinct causes: (a) direct trauma to the
thoracic duct or its lymphatic collaterals and, (b)
as a cause to obstruction and/or high pressure in
the superior vena cava (SVC) [33].

A direct trauma to the thoracic duct or its
Ilymphatic collaterals

The thoracic duct always receives tributaries
from the bronchomediastinal trunk of the right
lymphatic channels in the posterior mediastinum
[2]. The majority of patients who develop
postoperative chylothorax have undergone surgical
procedures closely related to the thoracic duct,
involving the heart, aorta, esophagus, and left
subclavian vessels [3,63]. Cardiovascular and
esophageal procedures are the most frequent
causes of chylothorax. Malformations of the
thoracic duct and other organs of the mediastinum
have ‘often been involved in lymphatic injury
[64].

Although traumatic chylothorax has occurred
after many types of operations for congenital
heart defects, it occurs most commonly after
subclavian-pulmonary artery shunt, resection of
the coarctation of the thoracic aorta, and PDA
ligation. Such procedures are carried out in close
proximity to the normal anatomic locations of the
thoracic duct [14]. There appears to be an

increased risk of perioperative pleural effusion
and chylothorax when using a superior vena
cava-to-pulmonary artery anastomosis [65].

The thoracic duct enters the superior
mediastinum and terminates at the junction of the
left internal jugular and subclavian veins. The
increasing use of the LIMA and the variable
anatomy of the lymphatic duct suggest that this
complication may occur more frequently in the
future [40]. During coronary bypass, lymphatic

.channels may be disrupted in the region of the

thymus or near the origin of the internal thoracic
artery. Lymphatic collaterals end at the azygous,
brachiocephalic, and intercostal veins, near the
subclavian-jugular venous junction. Due to the
proximity of the lymphatic tributaries to the
origin of the left internal thoracic artery, these
lymphatics can be injured during manipulation
[1]. Lymphatic injury probably occurs at the time
of the dissection to maximize the length of the
internal thoracic artery, near the proximal end of
the LIMA pedicle [1].

Injury to collaterals from the right bron-
chomediastinum is a probable cause of
chylothorax after intrapericardial surgery [2]. The
cause of the chylothorax, in one report, was
considered to be injury to the Ilymphatic
collaterals in the anterior mediastinum, which
resulted in a retrograde chyle flow; the main duct
remained intact [37]. Occult trauma to the
lymphatic collaterals during dissection of the
internal thoracic artery, or during the cautery of
small vessels in the superior left mediastinum,
could have allowed the gradual accumulation of
chyle and symptomatic onset at a time remote
from the thoracotomy [47].

Secondary to obstruction and/or high pressure
in the SVC

Injury to the lymphatics can be induced by
tapes passing through and around the venae cavae,
and increase the SVC pressure during extra-
corporeal circulation [34]. The passage of caval
tapes, and venous thrombosis causing a venous
obstruction to the drainage of chyle at the
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subclavian-jugular junction, are possible causes of
chylothorax [14]. Patients with an additional
source of pulmonary blood flow after bidirectional
cavopulmonary shunt have higher postoperative
central venous pressures and higher oxygen
saturations, and are at risk for the late development
of a chylothorax [66]. Chylothorax secondary to
acute or chronic venous hypertension was reported
following Gleen operations. In 1951, Palken and
Weller [67] described one case where thrombosis
of the SVC followed a Gleen procedure and
produced chylothorax. Edwards and Bargeron [68],
in a series of 34 infants undergoing the Gleen
operation, reported 5 cases of chylothorax (14.7%),
and Hunt et al. [69] in a series of 46 infants and
children reported chylothorax in 6 cases (13%).

Diagnosis

The diagnoéis of postoperative chylothorax |

is not very difficult, however, an early diagnosis
is critical and correlates closely with the
prognosis of this complication. Diagnosis is
always made on the the basis of an examination
of the pleural fluid. Chyle has a milky appearance
only if chylomicrons are present. The appearance
of the fluid varies with the type of nutrition, and
chyle appears clear and light yellow if the patient
has not been fed [33]. Thoracocentesis and a
milky fluid microscopic examination will reveal
the presence of free fat. Fatty content will be
higher in the milky fluid than in the plasma,
provided that the protein content is around half of
that in the plasma. Pancreatic lipase, amylase, and
deoxyribonuclease will be present. Even when the
damaged duct is ligated, the possibility of leakage
remains, either because of an incomplete occlusion
or the presence of other lymphatic channels [1].
The first indication of chylothorax is seen as
a mediastinum enlargement in the chest X-ray,
and afterwards, as pleural effusion. Symptoms
can be weight loss, loss of appetite, and persistent
low fever; however, diagnosis cannot be made
until circulatory shock and severe respiratory
distress  have
Hypoalbuminemia or hypoglobulinemia are

occurred in some  cases.
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usually found [1]. The pleural effusion is delayed
in onset, reaccumulates rapidly -after initial
thoracocentesis, and- frequently recurs after
apparent resolution. In most patients, a widening
of the mediastinum was noted prior to the
appearance of the pleural effusion [14]. The
diagnostic criteria are listed in Table 3.

The chylothorax was right-sided in 62%,
left-sided in 21%, and bilateral in 17% of the
cases. If the thoracic duct is damaged below the
level of the fifth or sixth thoracic vertebra, the
resulting chylothorax will most probably be
right-sided. If the injury is above this level, the
effusion will most likely be left-sided [70].
Chylous effusion may be bilateral but is more
frequently unilateral and seen on the left side [35].
The volume through the drain ranged from 200 to
3200 ml/24h [71]. The average maximal lymph

Table 3. Diagnostic criteria of postoperative chylothorax
following cardiac surgery [25,35]

Contents Criteria
Characteristics
Description milky appearance
PH 7.4-7.8
Specific gravity 1.012-1.025
Sudan III staining  fat globules
Electrophoresis chylomicrons
Lymphocytes 400-6800/mm’
Erythrocytes 50-600/mm’
Total protein 21-59 g/
Albumin 12-41.6 g/l
Globulin 11-30.8g/1
Fibrinogen 160-240 mg/1
Total fat 4-60g/1
Triglycerides >110mg/dl
Cholesterol plasma value or lower
Sugar 2.7-11.1 mmol/1
Urea 1.4-3.0 mmol/l
Electrolytes plasma value
Specific examination
Chest X-ray enlarged
’ cardiomediastinal shadow
Lymphagiogram site of leak or obstruction

Other visualization site of fistula
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leak was 39.4 (range 15 to 130) ml/kg/day. The
average duration of a lymph leak was 30 (range
12 to 56) days, and the average maximal lymph
leak was 30.1 (range 8.5 to 59) ml/kg/day [4].
Chylothorax usually begins 2-10 days after the
surgery, but the initial symptoms often appear
weeks or months later. The longest reported latent
period was 6 weeks, in the patient with congenital
heart defect correction {14], but it was 90 days in
patients after myocardial revascularization [1].

Management

The management of chylothorax was
controversial before the 1960°s [14]. Postoperative
chylothorax is ftreated either surgically or
conservatively. The primary method of treatment
for chylothorax has been conservative, including
nutritional support and chest tube drainage. Initial
conservative treatment has consisted of tube
thoracostomy drainage ranging from 1 to 62 days
[25]. Conservative therapy with chest tube
drainage of the chyle fluid and dietary
modification (low-fat diet with medium-chain
triglycerides, and total parenteral nutrition) is
frequently effective [4]. With this regimen, 50% of
the cases of traumatic chylothorax resolve
spontaneously [72]. Sometimes chest drainage and
a low-fat diet will stop the chylous leakage. Once
chylothorax is identified, nutritional support is the
priority. The first principle in the management of
chylothorax is to provide adequate nutrition and to
minimize the chyle formation [3]. Approaches
such as a hipo or alipoidic diet [71], subcutaneous
octreotide (which functions to reduce chyle output,
and to decrease the triglyceride content of the
pleural fluid) [73-74], and somatostatin [75], have
acquired good results.

Surgical intervention is mandatory when
medical therapy fails: (1) a chylous drainage
greater than 1500 ml/day for the adult and greater
than 100 ml/year of age/day for children for more
than 5 days; (2) chylous drainage for more than
14 days in spite of medical treatment, and (3)
metabolic disturbances, malnourishment, and
immunological deficiency occurred due to

chylous loss [25,35]. Surgical approaches include:

~ thoracic duct ligation (open thoracotomy or

thoracoscopy), pleurodesis with different agents,
pleuroperitoneal shunts, pleurectomy, and pleural
abrasion. In the past, the most common treatment
was right thoracotomy with ligation of the
thoracic duct at the aortic hiatus. Actually, a
combination of options is often used:
pleurectomy and chemical pleurodesis alone or
associated with thoracic duct ligation [33]. Some
of the patients experienced an unsuccessful
conservative treatment and a subsequent surgical
procedure. The chylous fistula often occurs in the
anterior mediastinum in the region of the thymic
tissue, and can be prevented by surgical ligation
of the thymiic vascular structures at the time of
dissection, rather than with the wuse of
electrocautery. The treatment recommended is a
2-week trial of conservative therapy with a diet of
medium-chain triglycerides and closed-chest
suction. If this fails, surgical division of the
fistula is recommended [2].

The pleuroperitoneal shunt was proved to
function effectively in patients with moderately
elevated right atrial pressures of 10 to 16 mmHg
[76]. Mean patient age at the time of shunt
placement was 2.1 (0.1 to 11.5) years, and the
most common indication (7 of 15) was refractory
chylothorax following the surgical correction of,
congenital heart disease. Mean chylothorax
duration before shunt placement was 76 (5 to 810)
days, and shunts were in place for an average of
104 (12 to 365) days [76]. A total of 19 chylous
effusions (pleural or pericardial) were treated
with shunts [77]. Rheuban et al. {76] reported 10
patients who underwent placement of a
pleuroperitoneal shunt, with complete resolution
of the chylothorax in 90% of the patients. The use
of a pleuroperitoneal shunt may control the
effusion and shorten the hospital stay by several
weeks [78].

Pleurodesis is an option for obtaining
pleural adhesion to obliterate the chylous leak in
those patients either induced surgically [79], or
with agents available for pleurodesis, including
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sclerosing agents and other products such as talc
[80-81], tetracycline [82], OK432 [63], and fibrin
glue [80,83].

Pleurectomy is also a surgical alternative
which should be indicated, and has been proved
to be the most successful treatment when no
distinct chylous leak can be identified [84].

Pleural abrasion has often been integrated
with open thoracotomy to manage pulmonary
disease in the early stages [85]. Now, it is also
utilized in the surgical management of posto-
perative chylothorax with the aid of video-
assisted thoracoscopic surgery.

Video-assisted thoracoscopic surgery offers
the advantages of visualization and manipulation
of the mediastinal structures. It allows an easy
location and laceration of the thoracic duct with
clips, and application of fibrin glue or talc in the
pleural space [86]. Percutaneous thoracic duct
embolization was performed successfully for the
treatment of postoperative chylothorax, and can
replace surgical ligation in some patients [87].
Selective lobar-bronchial blockade  has
successfully managed the thoracoscopic thoracic
duct. Video-assisted thoracoscopic surgery reduces
the risk of intraprocedural physiologic impairment,
facilitating other concomitant procedures [88].

Prognosis

Chylothorax may be associated with delayed
extubation [89], prolongation of the hospitalization
period of many patients undergoing a Fontan
procedure [78], and serious pulmonary and/or
pleural functional impairment [45], and result in
an impaired immune system and nutritional state
[60]. It may cause a previously stable thoracic
patient to develop sudden, potentially serious
respiratory problems [90]. Sequelae of this
complication were reported to be lymphopenia (2
patients) and fungal sepsis (1 patient) [27]. There
was one death due to chylothorax after a
thrombotic obstruction of the SVC late after
switch surgery [22].

Conservative treatment was successful in
80% of the patients. Improvement was defined as
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a drainage of < 10 ml/kg/day. Failure of treatment
was defined as a drainage of > 10 ml/kg/day [25].
Prevention, early recognition, and treatment of
potential complications, such as SVC thrombosis
or obstruction, may further improve the success
rate of conservative treatment {33].

Spontaneous cessation and cure occurred in
73.1% of the patients, with an average drainage
duration of 11.9 (range 4 to 30) days. Those for
whom an operation was chosen drained
preoperatively for an average of 29.2 (range 25 to
40) days. The amount of drainage per day was not
significantly different between patients treated
operatively and non-operatively. Failure of non-
operative management was associated with
venous hypertension from increased right-side
cardiac pressures or central venous thrombosis.
Presumably this increased pressure is transmitted
to the lymphatic system. These patients should be
identified early and considered for thoracic duct
suture or pleuroperitoneal shunting [27]. Chylo-
thorax secondary to venous hypertension and
thrombosis has a longer interval between operation
and diagnosis compared with direct trauma, as well
as a longer duration and larger volume of chylous
drainage [91]. Initial conservative treatment,
including tube thoracostomy drainage and dietary
modification (low-fat diet, total parenteral nutrition),
resulted in resolution of the chylothorax in 79%
of the patients, and only 21% required ligation of
the thoracic duct, with 100% success [25].

Children who develop chylothorax after
cardiac surgery should be treated conservatively
for at least the early postoperative period when
circulatory and/or respiratory conditions are still
unstable [23]. Chylothorax of either cause should
be treated operatively after a limited trial (1 to 2
weeks) of non-operative therapy [41]. The
anatomy of the thoracic duct is extremely variable.
And its normal course is rarely seen. Awareness
of the variable anatomy of the duct is most

important in preventing a chylothorax. Careful

dissection of the probable course of the duct, and
the meticulous control of suspected chylous leaks
at operation are essential.
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Acute Abdomen Due to Unusual Metastatic
Manifestation of Pulmonary Squamous Cell Carcinoma
—A Case Report and Literature Review

Cheng-Hsiung Lee, Ming-Shian Lin*, Yuan-Chang Dai**, Tzuen-Ren Hsiue

Acute abdomen due to metastatic primary lung cancer has been reported rarely in the
literature, and is associated with a very high operative mortality. Recently, we experienced a
patient who presented with a life-threatening complication of small bowel perforation due to
the metastasis of primary lung cancer. We reviewed the literature and found that there had
been twenty-four cases of lung cancer with small bowel metastasis and perforation since
1961. All patients survived less than 16 weeks and the predominant tumor cell type was
squamous cell carcinoma (11/24, 46%). The major site of small bowel perforation was the
jejunum (16/24, 67%). In conclusion, lung cancer with metastasis to the small bowel often
presents as intestinal perforation and indicates a poor prognosis. (Thorac Med 2002; 17:

252-257)

Key words: acute abdomen, squamous cell carcinoma, small bowel perforation

Introduction

Metastasis as an initial presentation occurs
in about one half of all patients with lung cancer
[1]. Although the metastasis of lung cancer can
spread to virtually all organs, metastasis to the
small bowel is a rare condition. An acute
abdomen, due to bowel perforation at the site of
the metastasis from a lung cancer, is especially
infrequent [2]. In general, lung cancer tends to
metastasize early. Among the four major
histologic types of lung cancer, squamous cell
carcinoma has the lowest tendency for extra-
thoracic spreading [3]. In this study, we report a
case with squamous cell carcinoma of the lung

who developed multiple metastases, including
small bowel metastasis and perforation.

Case Report

A T4-year-old man was sent to our
emergency room, on January 12, 2001, because
of a transient loss of consciousness twice without
remarkable physical findings and laboratory
abnormalities. Then, he was followed up at the
neurological outpatient clinic, where a chest
radiograph revealed a mass density in the left
lower lung field (Figure 1). The chest comp-
uterized tomograph showed a lung mass about 7 x
8 cm in the left lower lobe. He was admitted to
the chest ward on February 20, due to progressive
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Fig. 1. Chest radiograph (PA) shows a mass lesion in the left lower

lung field.

dizziness and left elbow pain. Bronchoscopic
examination showed swelling and hyperemic
mucosa on the second carina on the left side.
Stenosis of the orifice of the left lower lobe
bronchus was also noted. Bronchial biopsy and
brushing cytology revealed squamous cell
carcinoma. During admission, a right retro-
auricular lymph node, about 1 x 1 cmin size, was
noted. Lymph node biopsy revealed metastatic
squamous cell carcinoma. Due to frequent
episodes of syncope, a brain MRI was also
performed, which showed a mass lesion, about 3
x 3 em in size, in the right cerebellar hemisphere.

Under the impression of lung cancer with
brain metastasis, he received systemic chem.-
otherapy with gemcitabine and concurrent
radiotherapy from February 24, 2001 to March 2,
2001. He also underwent a craniotomy on March
6, 2001, and the pathologic examination

Fig. 2. Plain abdomen shows a massive pneumoperitoneum.
Subphrenic free air with a clear outline of the stomach and dilated
small bowel loops [double lumen sign] (arrow), and an air-outlined

faleiform ligament (arrowhead) were also noted.

confirmed metastatic squamous cell carcinoma in
the cerebellum.

Consciousness disturbance and abdominal
fullness developed on March 12, 2001. Dilated
small bowels were found on the plain abdomen
film (Figure 2), and the abdominal CT revealed a
mass lesion in the small bowel, with obstructive
ileus (Figure 3). He then underwent an exploratory
laparotomy. A perforated hole noted at 80 cm
distal from the ileocaecal valve; diffuse loculated
turbid ascites and fibrin organization were also
noted during operation. A segmental resection of
the jejunum was performed due to small intestine
perforation and peritonitis. The histopathologic
sections of small intestine revealed nests of
well-differentiated  squamous cell  carcinoma
mnfiltrating throughout the intestinal wall, mvolving
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Fig. 3. Post-contrast CT of the abdomen shows a mass lesion, 2 x 3

¢m in size, in the small bowel (arrow), with dilatation of the bowel
lumen.

the serosa, muscularis propria, submucosa, and
lamina propria (Figure 4). Unfortunately, he died
of sepsis and respiratory failure on April 27,
2001.

Discussion

More than 6,000 people. die of lung cancer
annually in Taiwan. Approximately one half of
these patients have metastases at the time of
initial presentation, and the degree of metastatic
disease is related to cell type. Adenocarcinoma
and small cell carcinoma have frequent early
metastasis, and squamous cell carcinoma usually
develops metastasis at a relatively late stage. The
most common reported sites of distant metastases
are the bone, liver, adrenal gland, and brain [4].
An acute abdomen, due to bowel perforation at
the site of metastasis from a lung cancer, occurs
infrequently. After reviewing the literature, we
found twenty-four reported cases of lung cancer
with small bowel metastasis and perforation
(Table 1) [1-13,18-19].

Among the twenty-four cases, and including
our case, the most frequent histologic type of lung
cancer was squamous cell carcinoma (Table 2).
The abdominal symptoms were present in eight
cases (8/24, 33%), and the major site of small
bowel metastasis was the jejunum (Table 3).
Usually, as mentioned above, the metastasis of

Thorac Med 2002. Vol.17 No. 3
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Non-keratinizing squamous cell carcinoma metastasizing to
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the small intestine as submucosal nests with focal presence of
tumor emboli. Hemotoxylin-eosin stain. Original magnification
x100.

squamous cell lung cancer is relatively
uncommon as compared with other types of lung
cancer; however, the major histologic type of
lung cancer with small bowel metastasis and
perforation is squamous cell carcinoma. The
frequency of small bowel metastasis and
perforation associated with squamous cell
carcinoma is still unknown. This situation may be
explained by two reasons. First, squamous cell
carcinoma has been the most common
histological type in the past, and second, tumor
necrosis is mostly found in this cell type of lung
cancer. In 1957, de Castro et al. reviewed 51
cases of tumor metastasis to the small bowel from
1905 to 1954, and found that the cervix, kidney,
and skin were the most frequent sites of primary
tumor, and obstruction was the most common
manifestation. Only seven of the 51 cases
presented as perforation [14]. However, primary
lung cancer with small bowel metastasis and
obstruction was found in only three cases
[1,15-16]. From this observation, it is apparent
that primary lung cancer with small intestinal
metastasis 1s rare as compared with other cancers.

In our case, multiple metastases were noted
and chemotherapy with gemcitabine and concurrent
radiotherapy were performed on February 24,
2001. Ten days later, he underwent laparotomy
because of perforation of the small bowel. We
could not exclude the possibility that the small
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Table 1. Clinical data of the-patient with lung cancer associated with small bowel metastasis aid perforation

Case First author Year Age/sex Presenting Site of small bowel Histology Survival
site perforation (week)

1 Morgan [5] 1961 36/M Lung _ Jejunum Small cell 7
2 Wootton [0] 1967 65/M Lung Jejunum Squamous cell 10
3 Wellmann [2] 1969 75/F Abdomen Jejunum Giant cell 1

4 Midell [7] 1972 62/M Lung Ileum Giant cell <1
5 Inalsingh [18] 1974 59/M Lung NA Squamous cell 16
6 Ramanathan [§8] 1976 50/M Lung Jejunum Undifferentiated cell <1
7  Winchester [9] 1976 62/F Lung Jejunum Adenocarcinoma 1

8  McNeill [1] 1979 51/M  Abdomen Jejunum Giant cell 8

9  Sternberg [3] 1980 81/M Abdomen Ileumn Squamous cell NA
10 Leidich [10] 1981 76/M  Abdomen Jejunum Squamous cell 2
11 Rosencrans [19] 1981 43/F Lung NA Squamous cell 2
12 Quayle[11] 1985 78/M Abdomen Jejunum Squamous cell 1
13 McNeill [1] 1987 51/M Lung Jejunum Squamous cell 8
14 McNeill [1] 1987 72/M Brain Jejunum Adenocarcinoma 1
15 McNeill [1] 1987 58/M Abdomen Duodenum colon fistula Giant cell 1
16 McNeill [1] 1987 58/M Lung Jejunum Squamous cell 12
17  McNeill [1] 1987 55/M Lung Jejunum Large cell 1
18 Hwang [12] 1987 63/M Lung Tleum Undifferentiated cell 2
19 Hwang [12] 1987 72/M Abdomen Jejunum Adenocarcinoma <2
20 Gitt [4] 1992. 71/M Lung - lleum Squamous cell
21  Gitt [4] 1992 39/M Abdomen Jejunum Adenocarcinoma 2
22 Gitt [4] 1992 57/M Brain Jejunum Adenocarcinoma NA
23 Raijman [13] 1994 62/F Abdomen Duodenum Squamous cell
24 Lee 2001 74/M Brain Jejunum Squamous cell

NA: not available

Table 2. Tumor type with small bowel perforation bowel perforation was due to tumor necrosis after
Tumor type No. of patients  percentage chemotherapy, but we failed to find any report of
Squamous cell 11 46% chemotherapy-induced hollow organ perforation
carcinoma in the literature. According to the pathologic
Adenocarcinoma 5 21% findings, there was a central perforation hole,
Small cell 1 4% measuring 1 x 0.5 x 0.4 cm on the cut section,
carcinoma and the tissue around the perforation manifested a
Large cell 1 4% whitish and firm appearance macroscopically. In
carcinoma this case, the mechanism of small bowel
Giant cell 4 17% perforation may have been as follows: (1) a
carcinoma metastatic tumor cell invaded the intestinal
Undifferentiated 2 8% stroma; (2) grew a metastatic tumor nest
carcinoma expanded inwardly and outwardly; and (3) tumor
Total 24 100% necrosis ensued.

Intestinal perforation caused by metastasis
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Table 3. Site of small bowel perforation

Site No. of patients Percentage
Jejunum 16 67%
Ileum 4 17%
Duodenum 2 8%
Unknown 2 8%
Total 24 100%

to the small bowel is an ominous sign throughout
the course of lung cancer. This unusual problem
may occur with increased frequency in the future,
as patients with lung cancer may survive longer
due to early diagnosis and the introduction of new
chemotherapy agents. No patient has survived
more than 16 weeks following operation for this
problem (Table 1). But in 1986, Schepp et al.
reported a case with small bowel metastasis and
hemorrhage without perforation caused by large
cell lung cancer, who survived more than four
months due to early diagnosis and early jejunal
resection [17]. We think that early diagnosis of
the primary lung cancer with small bowel
metastasis and early surgical intervention may
improve the survival time. In conclusion, lung
cancer with small bowel metastasis is a rare
condition and usually presents as an acute
abdomen due to small bowel perforation. The
most frequent histological type is squamous cell
carcinoma. This small bowel metastasis usually
indicates a poor prognosis.
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Post-Extubation Pulmonary Edema—A Case Report

I-Jen Chen, Chiung-Zuei Chen, Yuan-Chih Chu, Tzuen-Ren Hsiue

Post-extubation pulmonary edema is a critical condition which may be the complication
of upper airway obstruction due to post-extubation laryngospasm. Such an episode often
develops quickly without warning and results in severe respiratory distress. An extreme
intrathoracic negative pressure is considered to be the causative factor. After adequate
oxygen supplementation and supportive treatment, patients often recover rapidly, and the
prognosis is good. We herein present a case of post-extubation pulmonary edema in a
healthy middie-aged male patient. This 34-year-old male patient was admitted to undergo
an operation for chronic sinusitis and nasal polyps. The operation course was smooth but
the patient developed dyspnea and hypoxemia soon after extubation. The chest radiograph
revealed pulmonary edema. After adequate oxygen therapy, he recovered rapidly and the
lung fields quickly cleared. The patient was discharged on the fifth postoperative day, with
no sequel on the follow-up. (Thorac Med 2002; 17: 258-263)

Key words: pulmonary edema, upper airway obstruction, larygospasm, intrathoracic negative pressure

Introduction

Several etiologies for post-extubation pulmo-
nary edema have been proposed. Acute upper
airway obstruction, especially laryngospasm after
extubation, is one possible precipitating factor.
Post-extubation pulmonary edema is rare but the
physician should be able to recognize it and initiate
adequate treatment for this potentially critical
complication, to minimize morbidity and mortality.

Laryngospasm—induced pulmonary edema
has been described since 1980 [1]. Typically,
these patients are young and healthy. They
develop transient laryngospasm immediately or
shortly after postoperative extubation, then abrupt
non-cardiogenic pulmonary edema occurs. The

pulmonary edema may be due to forced inspiration
against the laryngospasm, which induces large
negative intrapleural and transpulmonary pressure
gradients, then the transudation of the fluid moves
from the capillaries into the interstitium. For those
etiologies of upper airway obstruction, laryn-
gospasm after tracheal extubation is one of the
most common causes. It may be one of the
protective responses resulting in reflex glottic
closure due to the local irritation of the vocal
cords by blood or mucus. It can be transient and
self-limited, but it occasionally induces pulmo-
nary edema, with the consequences of severe
hypoxia and hypercapnia. Herein, we present a
case of pulmonary edema due to post-extubation
laryngospasm.

Department of Internal Medicine, College of Medicine, National Cheng Kung University, Tainan, Taiwan
Address reprint requests to: Dr. Tzuen-Ren Hsiue, Department of Internal Medicine, National Cheng Kung
University Hospital, No. 138 Sheng-Li Rd, Tainan, 704, Taiwan
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Case Report

A 34-year-old male patient was 73 kg in
weight and 164 cm tall. He denied a history of
asthma or COPD and had never smoked. The
patient had suffered from Dbilateral nasal
obstruction for years. Chronic sinusitis with nasal
polyps was diagnosed by an otolaryngologist, and
he was scheduled for bilateral functional
endoscopic sinus surgery and septoplasty in an
outpatient surgery service. Preoperative laboratory
examinations were all within normal limits.
Electrocardiography (EKG) showed normal
tracing and the chest radiograph did not reveal
any abnormality. General anesthesia was induced
with robinul 0.2 mg iv, fentanyl 100 pg iv, and
propofol 100 mg iv. Endotracheal intubation was
facilitated with rocuronium 40 mg iv, and
anesthesia was maintained with desflurane in
60% oxygen. The operative course was. smooth
and blood loss was minimal. The patient was
extubated when he could breathe spontaneously,
but was not fully awake. Unfortunately, dyspnea
occurred soon after extubation, and the patient
became cyanotic with oxygen saturation down to
68%, as detected by a pulse oximeter. Systolic
blood pressure rose from 120 mm Hg to 160 mm
Hg. The patient struggled to breathe, but his
breathing sound decreased on auscultation in both
lung fields. Positive pressure oxygen was
administered by manual ventilation with an
anesthesia bag using 100% oxygen. The patient’s
distress improved after this maneuver for a few
minutes, and oxygen saturation returned to 94%
with the use of a non-rebreathing mask with a
more than 15 L/min oxygen flow supplement.
Systolic blood pressure also returned to 120 mm
Hg. The patient was alert during this event
without an apparent episode of aspiration. At this
time, auscultation of the chest revealed diffuse
crackles without stridor or wheezing.

A portable chest X-ray (CXR) was performed
and showed bilateral alveolar opacification with
predominance on the right side (Figure 1). Under
the impression of pulmonary edema, diuretic

therapy with furosemide 2 amps was given; and a
CVP was mserted for fluid status monitoring. The
initial central venous pressure level was only -3 cm
H,0. Neither heart murmur nor S; gallop was noted
during the cardiac examination. The EKG did not
show significant ischemic change, and no elevation
of cardiac enzymes was found. Fluid overload or
congestive heart failure related to pulmonary edema
was not considered. The respiratory pattemn
improved gradually and the supplemental oxygen
was tapered off to a simple mask with O, 6 L/min.
The oxygen saturation increased to 98% 3 hours
later. Arterial blood gas was drawn 6 hours later and
showed PH: 7.365; PCO,: 43 mm Hg; PO,: 117
mmHg; HCO;™: 24.8 mEq/L; BE. -0.7 mEq/L; and
Sa0,: 98.4 %. A low-grade fever of about 37.6 °C
and leukocytosis (white blood cell count:
19900/mm’) were found, and empirical antibiotics
with ampicillin and sulbactam was given. The
fever and WBC count returned to the normal

range within 2 days. No other sign of infection or
infection focus was noted. The lung fields

Fig. 1. The initial chest radiograph reveals pulmonary edema,

especially on the right side.
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Fig. 2. The pulmonary edema shows resolution one day later.

revealed resolution after one day (Figure 2) and
became completely clear within 4 days (Figure 3),
as revealed in a chest radiography series follow
up. The patient was discharged on the S5th
postoperative day, and had an uneventful
postoperative course after discharge.

Discussion

Post-extubation laryngospasm, a spasm of
the glottis and bronchi after extubation, occurs
via laryngeal reflexes. The laryngeal reflexes may
be stimulated at sites from the nasal mucosa to
the diaphragm, especially when the patient is not
fully conscious after anesthesia. The onset of
post-extubation pulmonary edema usually occurs
within minutes. However, delays in presentation
of about 1-2 hours have also been reported. One
patient was reported to have developed signs of
pulmonary edema 85 min after arrival in the
recovery room [2]. Post-extubation lung edema
usually occurs in young and athletic patients. The
common clinical manifestations of these patients

Thorac Med 2002. Vol.17 No. 3

Fig. 3. The chest radiograph becomes completely clear 4 days later

are a sudden onset of respiratory distress,
progressive oxygen desaturation, tachycardia, and
a frothy pink secretion immediately after extubation.
The chest radiograph often shows bilateral
consolidation. If treated properly, the condition
usually improves completely within 24 hours.
Pulmonary edema secondary to upper
airway obstruction has some predisposing factors,
such as obesity and a short, thick neck [1]; nasal
obstruction and palatal mass [3]; symptoms of
obstructive apnea and post-nasal surgery [4]; and
obesity and observed sleep apnea [S]. The
mechanism of upper airway obstruction-induced
pulmonary edema 1is multifactorial. Forced
inspiration against a closed glottis (Mueller
maneuver), resulting in large negative intrapleural
pressure, is the predominant factor. Normal
breathing produces inspiratory intrapleural pressures
ranging from -2 to -5 cm H,O, but intrapleural
pressure may drop to as low as -100 cm H,O
during severe airway obstruction [6]. This marked
negative intrapleural pressure will alter Starling
forces across the pulmonary capillary by lowering
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the pulmonary interstitial hydrostatic pressure.
This leads to decrease pulmonary capillary
perivascular pressure and induces the hydrostatic
transudation of fluid into the interstitium of the
lung. Pulmonary venous return is enhanced after
the relief of the airway obstruction, when the
airway pressure drops, and pulmonary blood flow
increases.

Cardiovascular physiology is also disturbed
by intrapleural negative pressure. The left
ventricular afterload is increased and performance
is adversely affected by increased negative
transmyocardial pressure [7-8]. The increasing
pulmonary blood flow combined with an
impaired left ventricular function will further
contribute to the transudation of fluid into the
interstitial space. Upper airway obstruction can
result in hypoxemia due to the lack of alveolar
ventilation. This hypoxemic status can develop a
central nervous system-mediated alpha-adrenergic
release with peripheral vascular constriction, and
redistribute blood from the systemic venous to the
pulmonary circulation [9]. Hypoxia also results in
pulmonary arterial vasoconstriction and further
compromises cardiac function. All these factors
aggravate the tendency to pulmonary edema
formation.

In our case, the chest radiograph also
showed bilateral central alveolar consolidations
on the right side predominantly. Unilateral
post-extubation pulmonary edema has been
reported previously, and was due to the lateral
position of the dependent lung and interscalene
block with diaphragm paralysis [10-11]. In the
lateral decubitus position, the dependent lung
shares more of the pulmonary blood flow and
elevated hydrostatic pressures. The diaphragm is
elevated more at the dependent side while under
anesthesia, and that may generate a more negative
pressure compared to the non-dependent side
with a greater excursion. Therefore, predominant

pulmonary edema develops in the dependent lung.

In addition, postobstructive pulmonary edema
needs a functional hemidiaphragm to generate a
negative pressure. When the diaphragm is

paralyzed on one side, pulmonary edema may
develop only on the contralateral side. Our patient
did not move to the right lateral position during
the operation, nor did he have left diaphragm
paralysis. Aspiration pneumonia should be
distinguished in this condition. However,
aspiration with gastric content or blood clots
sufficient to make such a large lung parenchymal
injury is unlikely to resolve completely within a
few days. This manifestation cannot be explained
by congestive heart failure, due to the patient’s
young and healthy condition, with no previous
heart disease history. In addition, EKG and
cardiac enzyme examinations did not show
abnormal findings. The initial central venous
pressure was as low as —3 cm H,O. This might be
related to the extremely negative intrathoracic
pressure [12]. Therefore, we think that this
condition was postobstructive negative pressure
pulmonary edema.

The management of postobstructive pulmo-
nary edema aims at relief of the upper airway
obstruction and supportive treatment for the
pulmonary edema. The therapy includes an
oxygen supplement for the possible hypoxemia
with or without an application of positive
pressure support, such as nasal BiPAP, mask
CPAP or intubation with mechanical ventilation
with or without PEEP, if indicated [13]. The
administration of diuretics is also recommended,
but the role is uncertain. Some short-acting
neuromuscular blocking agents can be used to
relieve the laryngospasm and prevent further
negative intrathoracic pressure [12]. In fact, the
prognosis of most patients is good: the majority
of patients recover rapidly and completely,
without significant sequel.

In conclusion, postobstructive pulmonary
edema is a well-recognized syndrome, but may be
underdiagnosed clinically. Physicians should
have a high suspicion of this syndrome when
patients suffer from sudden respiratory distress
after postoperative extubation. The condition may
lead to unplanned postoperative intensive care in
young and healthy patients. The prognosis is
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Scrub Typhus Complicated with Acute Respiratory
Distress Syndrome, Meningoencephalitis and
Disseminated Intravascular Coagulation
—A Case Report

Hung-Jen Chen, Liang-Wen Hang, Te-Chun Hsia

Scrub typhus can be found everywhere in Taiwan, especially in Kinmen, Nantou,
Penghu, Hualien, and Taitung Counties. The clinical manifestations are persistent high
fever, headache, lymphadenopathy, and a painless eschar at the site of chigger feeding.
The illness varies in severity from mild and self-limiting to fatal.

We report a 42-year-old farmer who lived in Shinyi Shiang, Nantou County, and who
suffered from fever, dry cough, and severe headache for one week, complicated with
disturbed consciousness and acute respiratory failure. A 0.5 x 0.5 cm® eschar was found
near the patient’s navel. A radiograph of the chest showed air-space disease involving the
bilateral lungs. A cerebrospinal fluid (CSF) study revealed mononuclear leukocytosis, an
increased protein concentration, and decreased glucose concentration. Hematological
values showed thrombocytopenia (platelets: 119x10%ul), an abnormal prothrombin time (PT
19.93 seconds), partial thromboplastin time (PTT 65.50 seconds), FDP (>20 ug/ml), and
D-Dimer (>2.0 ug/ml). The patient’s critical condition dramatically improved after urgent
intfravenous minocycline therapy. The final laboratory diagnosis was proved to be scrub

typhus, using a serum antibody, in the Center for Disease Control, Department of Health,

Taiwan. (Thorac Med 2002; 17: 264-270)

Key words: scrub typhus, ARDS, meningoencephalitis, DIC

Introduction

Scrub typhus is an acute febrile illness
caused by rickettsia tsutsugamushi (from the
Japanese: tsutsuga, "dangerous"; mushi, "bug").

‘Scrub typhus can be found everywhere in Taiwan.

The clinical manifestations are a persistent high
fever, headache, lymphadenopathy, and painless
eschar. The illness varies in severity from mild

and self-limiting to fatal [1]. Serious complications
include pneumonitis, acute respiratory distress
syndrome (ARDS), disseminated intravascular
coagulation (DIC), myocarditis, and septic shock
[1-8]. Timely tetracycline therapy can reduce the
mortality to practically zero. Herein, we report a
case of scrub typhus with multiple complications
because of a delay in diagnosis and treatment.
The critical condition dramatically improved
after urgent intravenous minocycline therapy.

Division of Pulmonary and Critcal Care Medicine, China Medical College Hospital, Taichung, Taiwan, R.O.C.
Address reprint requests to: Dr. Liang-Wen Hang, Department of Internal Medicine, China Medical College
Hospital, No.2, Yude Road, Bei Chiu, Taichung, Taiwan 404, R.O.C.
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Case Report

On September 3rd 2001, a 41-year-old male
was brought to the emergency service because of
dyspnea and disturbed consciousness lasting for
two days.

The patient had been well until seven days
earlier, when he suffered from influenza-like
symptoms, manifested with intermittent fever,
headache, and non-productive cough. Three days
later, he was admitted to a local hospital under
the impression of pneumomia. Cephradine and
gentamicin were administered. On the third day of
admission, disturbed consciousness and shortness
of breath were noted. He was then referred to this
hospital.

The patient was a farmer, living in Shinyi
Shiang, Nantou County. He had smoked one pack
of cigarettes daily for 20 years. In addition, he
abused alcohol.

On admission, he had a blood pressure of
79/42 mmHg, pulse rate of 126/minute, respiration
rate of 40/minute, and body temperature of 38C.

The Glasgow coma scale (GCS) showed E4V2MS5.

The patient appeared shallow with quick
breathing. Cold limbs with cyanosis were also
noted. His neck was stiff, with a positive Kernig's
sign. Icteric conjunctiva was also noted. Crackles
were heard throughout the lungs. An eschar
around 0.5 x 0.5 cm® was found near the navel
(Figure 1). There was a disseminated erythematous
maculopapular skin rash on the trunk and

Fig. 1. An eschar around 0.5 x 0.5 cm?® was found near the navel.

extremities, and there was no definite
lymphadenopathy. Other physical findings were
unremarkable.

A radiograph of the chest showed air-space
disease involving the bilateral lungs (Figure 2).
The EKG showed sinus tachycardia with QS
waves at lead III and aVF. Laboratory tests were
performed (Tables 1 and 2).

A specimen of arterial blood, drawn while
the patient was breathing room air, showed that
the partial pressure of oxygen was 46.5 mm Hg
(Sat O, 85.3%), the partial pressure of carbon
dioxide was 28.2 mm Hg, HCO; was 20.8
mmol/L and PH was 7.471.

An emergency endotracheal tube was
inserted. The ventilator mode used pressure
control with full sedation, and central venous
pressure was around 12~16 cm H,O. After fluid
hydration and the administration of high-dose
dopamine (8 ug/kg/min), the blood pressure rose
to 100/60 mmHg.

A lumbar puncture was performed, with an
opening pressure of 245 ¢cmH,0. The appearance
of the cerebrospinal fluid (CSF) was xanthamatous,
with a cell count of 180/ul, a lymphocyte to
polymorphonuclear cell ratio of 70:30, glucose of
32 mg/dl, and protein of 183 mg/dl.

Ceftriaxone 2 gm intravenously every 12
hours and minocycline 100 mg intravenously
every 12 hours were administered.

On day 2, PO, was 65 mmHg using 70%
FiO,, PCV 20 cmH,0, and PEEP 12 cmH,0, in

Fig. 2. A radiograph of the chest showed air-space disease

involving the bilateral lungs.
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Table 1. Hematological Values

Hung-Jen Chen, Liang-Wen Hang, ef al.

Variable Values Reference values
Hematocrit (%) 30.2
White-cell count (per mm?®) 11700
Differential count (%)

Neutrophils 96

Lymphocytes 2.4

Monocytes 1.23

Eosinophils 0.103
Basophils

Platelet count (per mm®) 119000

Prothrombin time (sec)* 19.93

Partial-thromboplastin time (sec)** 65.50

Fibrinogen (mg/dl) 177.6 (150-450)

F.D.P. (ug/ml) >20 (<5)

D-Dimer (ug/ml) >2.0 (<0.5)
*control values, 11.80 secs
**control values, 28.10 secs
Table 2. Blood Chemical Values
Variable Values Reference Values
Urea nitrogen (mg/dl) 31 5-26
Creatinine (mg/dl) 14 0.5-1.3
Sodium (mmol/liter) 130 135-147
Potassium (mmol/liter) 33 3.5-49
Chloride (mmol/liter) 98 98-107
Bilirubin (mg/dl)

total 4.79 02-13

direct 3.20 0.0-0.4
Glucose (mg/dl) 54 70-110
Aspartate aminotransferase (U/liter) 201 5-34
Alanine aminotransferase (U/liter) 49 0-40
Alkaline phosphatase (U/liter) 174 38-126
Creatine phosphokinese (U/liter) 1154 38-174
CKMB (Ulliter) 6.3 3-10
Troponin I (ng/ml) 0.015 0.8
C-Reactive Protein (mg/dl) 17.37 <0.8

the prone position. The Proteus OXK titer was
only 1:20x. On day 3, the ceftriaxone was
discontinued due to the CSF negative gram stain.

On day 5, the inotropic agents were
discontinued due to the stable hemodynamic
condition. PO, was 60.2 mmHg using 30% FiO,,

Thorac Med 2002. Vol.17 No. 3

PCV 18 cmH,0, and PEEP 10 ¢cmH,O. The
sedative drug was discontinued, and the patient
-was allowed greater movement.

On day 6, the patient’s consciousness
cleared. On the day 8, extubation was performed
smoothly. Minocycline had been continued for a
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total of 14 days.

An indirect immunofluorescence assay for
antibody to Orientia tsutsugamushi, at the Center
for Disease Control, Department of Health, Taiwan,
showed a higher IgM titer (>1:80)

On day 12, he suffered from massive
hematemesis, tarry stool, and delirium. He was
then transferred to the intensive care unit again.
Panendoscopy showed erosion, with a visible
vessel with spurting. Dieulafoy's lesion was
suspected. Treatment with a heat probe and
epinephrine for local infection were performed.
Omeperazole was administered and blood was
transfused. The platelet count, prothrombin time
and partial-thromboplastin time were all within
normal limits.

On day 19, he was discharged due to stable
condition.

Discussion

The pathogen of scrub typhus is Orientia
tsutsugamushi, an obligatory intracellular organ-
ism. The vector is the chigger, a kind of mite. The
incubation period is from one to three weeks
(usually eight to ten days) after the bite of a
chigger which carries Orientia tsutsugamushi.

This disease begins with the sudden onset of
chills, fever, headache, and cough, all influenza-
like manifestations. Gastrointestinal upset may
also occur. Some patients develop no further
distress and recover spontaneously in a few days,
but others progress to severe complications,
including myocarditis, meningoencephalitis, pneu-
monitis, and disseminated intravascular coagulation
(DIC) [1-8]. There is still no definite conclusion
on how long a delay in treatment will give rise to
complications [1,3].

All the symptoms mentioned above could be
explained pathologically by vasculitis [9]. This is
because Orientia tsutsugamushi invades the
endothelial cells lining the small blood vessels,
followed by inflammatory responses, producing
generalized vasculitis.

This article reports a farmer who lives in the

mountains of Nantou County, and who was
transferred to our hospital due to fever, dyspnea,
and disturbed consciousness. DIC was diagnosed
based on thrombocytopenia (Platelet 119x10°/ul)
and abnormal prothrombin time (PT 19.93
seconds, control values: 11.80 seconds), partial-
thromboplastin time (PTT 65.50 seconds, control
values: 28.10 seconds), F.D.P (>20 ug/ml, normal
range: <5 ng/ml), and D-Dimer (>2.0 ug/ml,
normal range: <0.5 ng/ml). Coagulopathies may
be occasionally demonstrated in scrub typhus, but
DIC is extremely rare [1,7-8].

The patient’s CSF showed pleocytosis
(180/ul) with a predominance of mononuclear
cells (70%), an increased protein concentration
(183 mg/dl), and decreased glucose concentration
(32 mg/dl). This result is compatible with those of
previous reports [8,10]. Pai H et al studied
twenty-five cases of scrub typhus and discovered
that half the cases had mild pleocytosis in the
cerebrospinal fluid. White blood cells averaged
16/mm?, and were half lymphocytes. The protein
level was greater than 50 mg/dl in seven cases
[10].

Chest radiographs were reported to show
abnormalities in about 70% of patients with scrub
typhus [11]. But the mortality rate elevates
greatly if there is a complication with ARDS
[2-6]. Chayakul P reported five cases of scrub
typhus associated with ARDS in 1987; three of
them expired [12]. The American-European
Consensus Committee recommends as criteria for
ARDS: (1) timing: acute onset; (2) oxygenation:
Pa0,/Fi0,<200 mmHg; (3) chest radiograph:
bilateral infiltrates seen on the frontal chest
radiograph; and (4) pulmonary arterial wedge
pressure (PAWP)<=18 mmHg when measured, or
no clinical evidence of left arterial hypertension
[14]. The respiratory failure in our patient
fulfilled the criteria of ARDS. Despite the lack of
cardiogenic wedge pressure data, myocarditis
with pulmonary edema was unlikely because the
cardiac enzymes were not elevated.

Even if all these complications could be
avoided by early diagnosis and treatment with
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. tetracycline, we would have difficulty diagnosing
them. Most symptoms have no specificity, and
routine laboratory studies are not of value. The
classic case description includes an eschar at the
site of chigger feeding, regional lymphadenopathy,
and a maculopapular rash. The scrub typhus rash
begins on the trunk and spreads peripherally on
the fifth to ninth days [1].

A descriptive study of eighty-seven US
soldiers in Vietnam who had scrub typhus,
showed that all cases had fever and headache,
46% had an eschar, 35% had a rash, and 85% had
generalized lymph node enlargement [13].

In Taiwan, Tsay RW et al reported that the
most common signs and symptoms were: fever
(100%), chills (39%), cough (24%), headache
(21%), diarrhea (18%), dyspnea (18%), eschar
(60%), adenopathy (33%), and rash (21%).
Nineteen percent (6/32) had obvious leukopenia
(WBC < 4000/ mm®), 34% (11/32) had
leukocytosis (WBC > 10,000/mm’), and 44%
(14/32) had thrombocytopenia (platelet count <
100,000/mm”). The elevation of aspartate ami-
notransferase (AST) and alanine aminotransferase
(ALT) were 81% (26/32) and 75% (24/32),
respectively [3].

The patient’s condition dramatically improved
after the prompt administration of minocycline
based on the evidence of a prominent eschar near
the navel. In addition, oxygenation improved
when the patient was put in a prone position two
hours later [15].

Thereafter, this patient was admitted to the
intensive care unit due to a Dieulafoy's lesion
with massive gastric bleeding. A few papers have
discussed the relationship between Dieulafoy's
lesion and vasculitis [16-17], but there is no
mention of scrub typhus. In our opinion, any
Dieulafoy's lesion should be related to an
underlying problem rather than scrub typhus.

Scrub typhus exists everywhere in Taiwan,
especially in Kinmen, Nantou, Penghu, Hualien
and Taitung Counties. According to statistics
from the Center for Disease Control, Department
of Health, Taiwan, about 1200 cases of scrub

Thorac Med 2002. Vol.17 No. 3

typhus have been registered and around 250 have
been proven in the most recent two years [18].
Actually, the real cases in one year number more
than 250 if we estimate the non-registered,
spontaneously recovered, and misdiagnosed cases.
There is a lack of official statistical data
regarding misdiagnosed scrub typhus followed by
severe complications, or even mortality.

The early diagnosis and treatment of scrub

~ typhus is very important. As an example,

although this case was complicated with
meningoencephalitis, ARDS, and DIC, the
patient’s entire condition improved as soon as we
gave him minocycline for treatment. The endemic
foci of scrub typhus and whether or not the
patient has traveled or worked in such areas,
constitute important epidemiological information.
If a patient has a fever of unknown origin and
comes from an area of scrub typhus prevalence, a
thorough physical examination should be
performed, especially detailed with regard to
lymphadenopathy, skin rash, or eschar. A
therapeutic trial of tetracycline is indicated in
patients in whom the diagnosis of scrub typhus is
suspected.
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Silicone Fluid-Induced Pulmonary Emboli
— A Case Report

Jo-Chi Tseng, Chung-Ching Hua, Wen-Bin Shieh, Liang-Che Chang

Silicone fluid is a good substitute for human subcutaneous fat, but has been
associated with many complications, including local tissue granulomatous reaction, systemic
sclerosis, connective tissue disease-like syndromes, granulomatous hepatitis, and systemic
involvement. It is a well-known illegal procedure for mammary augmentation in Taiwan.
Pulmonary involvement in human beings has been reported in a few cases, and presents as
acute pneumonitis, pulmonary emboli, and acute respiratory distress syndrome after the
silicone injection. We report a 30-year-old previously healthy female who received a silicone
fluid injection for mammary augmentation and developed an acute onset of cough,
hemoptysis, and progressive dyspnea. Pulmonary embolism was diagnosed from the
histopathology of lung tissue obtained from a wedge biopsy, which revealed variably-sized
vacuoles within the pulmonary vessels, alveolar septal capillaries and intra-alveolar spaces,
extensive intra-alveolar hemorrhage, and a few foamy histocytes infiltrating into the alveolar
spaces. After steroid treatment, the patient gradually improved. One month after the silicone
fluid injection, the pulmonary function test showed a moderate reduction in the diffusing
capacity. The patient had reached a nearly complete recovery without any lung sequence as
determined by a follow-up chest roentgenogram and the normal pulmonary function test
after eight months. (Thorac Med 2002; 17: 271-275)

Key words: silicone fluid, pulmonary emboli
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Introduction

Silicones (Dimethylpolysiloxane) is a liquid
polymer, which alternates silicon and oxygen
atoms with organic groups (methyl). It has been
widely used in breast augmentation and other

cosmetic procedures during the past three decades,

due to its predictable physical properties and a
high degree of thermal stability. Silicone was
initially believed to elicit a minimal tissue

reaction and lack immunogenicity, but numerous
studies have reported wide-ranging local and
remote clinical symptoms in patients with
silicone implants. The most frequently reported
symptoms are fatigue, joint and muscle pain,
neuritits,  lymphadenitis, rheumatism, and
cutaneous lesions [1]. Pulmonary involvement
including pulmonary interstitial fibrosis years
after silicone implant augmentation mammoplasty
[2], acute pneumonitis, acute respiratory distress
syndrome, and pulmonary emboli [3-9], have
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been reported after local silicone fluid injection.
We herein report a female patient who developed
pulmonary hemorrhage directly related to a
subcutaneous injection of silicone fluid. The
pulmonary histopathology disclosed diffuse,
variably-sized vacuoles in the pulmonary vessels,
alveolar septal capillaries and spaces, with
extensive intra-alveolar hemorrhage and a few
foamy histocyte infiltrates.

Case Report

A 30-year-old, previously healthy woman
came to our chest outpatient department with a
complaint of progressive dyspnea and hemoptysis
lasting for 3 days. She had received an illegal
silicone fluid injection for mammary augmentation
3 days before, but the volume of the injection was
unknown. She had undergone a similar procedure
before, but without any discomfort. A sudden
onset of dry cough during the injection course then

Fig. 1. The CXR shows diffuse alveolar infiltration in both lungs

Thorac Med 2002. Vol.17 No. 3

progressed to dyspnea and hemoptysis the next day.
She was admitted due to an exacerbation of the
dyspnea.

On examination, her body temperature was
37.3°C and her respiratory rate was 32 per
minute. A physical examination revealed small
injection marks on the lower margin of the left
breast, and diffuse expiratory wheezes and basal
crackles could be heard on auscultation. The
blood test revealed mild, normocytic normochromic
anemia: hemoglobin was 9.5 g/dl and hemocrit
was 30.1%, the leukocyte count was 8400/cumm
(77% neutrophils, 19% lymphocytes, 1%
eosinophils, and 4% monocytes), and platelets
were 3.45%10°/cumm. The serum biochemistry
was within normal range. The chest X- ray
showed a diffuse alveolar process (Figure 1). A
computerized tomography of the chest revealed
the alveolar consolidation of both lungs (Figure 2).
A bronchoscopic examination performed 4 days
after admission showed diffuse blood retained in
the bilateral bronchial lumen. No advanced
procedure, including bronchoalveolar lavage, was
performed due to the deterioration of the O2
saturation found during the bronchoscopic exam-
ination. The patient underwent a thoracoscopic
lung biopsy on the 10th day of hospitalization. A
wedge resection of the upper and middle right
lobes was done, and the histopathologic picture
showed variably-sized vacuoles in the pulmonary
vessels and alveolar septal capillaries, and
extensive alveolar hemorrhage with some foamy

Fig. 2. The Chest CT shows the diffuse alveolar consolidation of
both lungs
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Fig. 3. The microscopic examination reveals variably-sized

vacuoles in the pulmonary vessels and alveolar capillaries, and
extensive alveolar hemorrhage.

histocyte infiltration (Figure 3).

Parenteral corticosteroid therapy with
hydrocortisone 100 mg every 6 hours was given
- on the day of admission. Treatment was then
shifted to oral prednisolone 40 mg per day 5 days
later. The patient was discharged in stable
condition three weeks after admission, and was
followed up regularly at our ouftpatient clinic.
One month after the silicone fluid injection, the
pulmonary function test disclosed normal
ventilatory functioning, but a moderate reduction
of the diffusing capacity (FVC 3.07 L, 97% of
predicted; FEV1 2.70, 99% of predicted;
FEVI/FVC  88.1%; and DLco 12.5
ml/min/mmHg, 43% predicted). The latter had
returned to normal (22.9ml/min/mmHg, 80% of
predicted) after eight months of follow-up. There
was a nearly complete resolution of the lung
lesion on the follow-up chest roentgenogram at
that time.

Discussion

Pulmonary emboli induced by silicone fluid
injection usually occur after more than one
injection; most of the patients have had a history
of previous silicone fluid injection [3,8]. The
reason for this is not clear. The major clinical
manifestations are dyspnea, cough, fever, chest
tightness or pain, and hemoptysis; disturbance of
consciousness is a poor prognostic factor [3,8,11].

The symptoms have an acute onset, and usually
develop hours to days after the silicone fluid
injection. The mechanism is probably related to a
direct intravascular silicone injection, which
forms a silicone embolus in the lung, to high local
tissue pressure induced by a large-dose and
high-pressure injection which forces the silicone
into the bloodstream, or to a migration effect
[8-10].

The tissue reaction to silicone fluid is
strikingly different from that to silicone elastomer
(rubber). When the silicone fluid is introduced
into the soft tissue, the exuberant foreign body
giant cell reaction seen with silicone elastomer is
less common. Silicone liquid in tissue usually
shows the presence of round or oval vacuoles of
varying sizes, which often appear empty on light
microscopic examination and sometimes are
surrounded by histocytes of multivacuolated
cytoplasm [10]. Most silicone is lost in the
processing of the pathological procedure, but a
tiny residual amount can be detected by scanning
electron microscopy. The histopathologic pictures
of this case disclosed diffuse variably-sized
vacuoles filling within the pulmonary vessels and
the alveolar septal capillaries, and multiple
silicone particles migrating across the damaged
alveolar-capillary membrane. The inflammatory
reaction wasn’t predominant but alveolar
macrophages with silicone inclusions could be
found. Chastre et al [3] described three cases of
acute silicone pneumonitis and showed that two
of their patients had detectable silicone content in
the supernatant of the bronchoalveolar lavage
(BAL) fluid, and silicone inclusions in the
alveolar macrophages. Intra-alveolar hemorrhage
is significant because of the destroyed
alveolar-capillary membrane. The final pathway
of the silicone particles leading to pulmonary
vascular damage isn’t clear, based on the
literature review, and some reports state the
mechanism may be similar to that of fat
embolism syndrome [12], which is induced by
free fatty acid and serotonin from platelet
degradation.
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Lung perfusion and ventilation scans in
these pulmonary emboli cases usually get
negative results because the silicone doesn’t
occlude large segmental vessels but forms smalil
particles to make microvascular emboli. The
results of the pulmonary function tests may vary
from normal to restrictive ventilatory function,
but the single-breath diffusing capacity for carbon
monoxide is usually reduced [3,8-9]. The
pulmonary function test of gas exchange of our
patient showed a reduced diffusing capacity one
month after the silicone fluid injection, but
retumned to normal after eight months of follow-
up.

The many long-term sequelae of augmentation
mammoplasty with silicone bag gel implantation
have been discussed elsewhere, and the pulmonary
involvement mainly involves interstitial change in
the lungs [2]. However, the long-term pulmonary
sequelae of silicone fluid pulmonary embolism
have only rarely been reported. In this case, we
didn’t find any abnormal pulmonary infiltration
on the chest film taken 8 months later.

Corticosteroid therapy has been suggested
for the treatment of fat embolism syndrome and
for the local skin reaction induced by silicone.
Therefore, early corticosteroid treatment for
silicone fluid-induced pulmonary embolism may
be helpful in reversing the clinical course,
according to some reports [7-8], but the proper
duration of steroid use is still controversial.

Conclusions

Because of the potentially high risk and the
complications of silicone fluid injections, this
procedure has been abandoned for cosmetic
breast augmentation purposes. If the patient
develops pulmonary symptoms after silicone fluid
injection, silicone-induced pulmonary embolism
should be considered. Silicone inclusion in the
alveolar macrophages can be found by BAL or

Thorac Med 2002. Vol.17 No. 3

the lung biopsy of a tissue specimen, thus
confirming the diagnosis. Early corticosteroid
therapy and supportive care are effective for most
cases.
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Nodular Pulmonary Amyloidosis Mimicking Metastatic
Malignancy—A Case Report

Yih Chou, Yuan-Chih Chu, Fen-Fen Chen*, Tzuen-Ren Hsiue

Amyloidosis is a disorder associated with the extracellular deposition of characteristic
insoluble protein fibrils which interfere with tissue structure and function. Amyloidosis may
be focal, localized, or systemic. The deposits can be localized in the respiratory tract,
especially the larynx, tracheobronchus, and lung parenchyma.

We herein report a case of a 67-year-old female who had suffered from a cough with
bioody sputum for a month. The image studies, including chest radiograph and computed
tomograph, revealed bilateral multiple nodular lesions with a predilection for the basal lung
fields, mimicking metastatic malignancy. Pathological examinations revealed dense
pale-pink amorphous deposits and an apple-green color on Congo-red staining viewed
under polarized light. Based on the above results, pulmonary amyloidosis was diagnosed.
The disease was found to be localized within the respiratory tracts after a series of studies.

(Thorac Med 2002; 17: 276-281)

Key words: amyloidosis, pulmonary nodules, Congo-red stain, polarized light

Introduction

Amyloidosis is a pathological condition in
which protein is deposited extracellularly in the
form of insoluble fibrils [1]. In 1928, Divry and
Florkin first reported a green birefringence when
Congo-red stained specimens were viewed under
polarized light [2]. Amyloid deposition localized
to the respiratory tracts was recognized by Lesser
in 1877. Since then, various classifications have
been proposed based upon radiographic or
bronchoscopic findings [3-5]. The treatments of
choice for respiratory tract amyloidosis mainly
depend on the symptoms and the severity of
illness.

Case Report

A 67-year-old female, a housewife, visited
the Chest Department of our medical center,
presenting a history of intermittent hemoptysis
for one month. She also had suffered from
anorexia with a body weight loss of 4 kg during
the previous 3 months. Her blood pressure was
126/72 mmHg, pulse rate 82/min, respiratory rate
21/min, and body temperature 36.7°C. Chest
examination revealed diminished breathing
sounds in the bilateral lower lung fields, and no
evident palpable lymphoadenopathy was noted.
Arterial blood gas analysis in room air showed
that pH was 7.395, PO, 82.4 mmHg, and PCO,

Department of Internal Medicine, *Department of Pathology, National Cheng Kung University Hospital, Tainan,

Taiwan.

Address reprint requests to: Dr. Tzuen-Ren Hsiue, Department of Internal Medicine, National Cheng Kung
University Hospital, No.138, Sheng-Li Rd, Tainan, 704, Taiwan

Thorac Med 2002. Vol.17 No. 3



Pulmonary Amyloidosis Mimicking Malignancy 277

X7 vy

Fig. 1. Bilateral multiple variable-sized nodular lesions, some with

a confluent tendency and a predilection for the lower lung fields,

were noted in the chest radiograph.

1.2 mmHg. Hematologic evaluation revealed no
leukocytosis, with WBC 6500/mm’ and a
differential count of 0% band form, 70%
neutrophils, 2% eosinophils, 22% lymphocytes,
hemoglobin 12 g/dl, hematocrit 42%, and a
platelet count of 162000/mm”. Blood biochemical
studies, including electrolytes, hepatic enzymes,
renal function, and albumin/globulin ratio, were
all within normal ranges. Bleeding profiles,
including bleeding time, prothrombin time, and
partial thrombin time, were all normal. The chest
radiograph (CXR) revealed bilateral multiple
nodules, with sizes varying from 2 mm to more
than 10 cm in diameter. These nodules were
mainly distributed in the lower lung fields, with
some having a confluent tendency (Figure 1). The
chest computed tomograph (CT) also showed
lesions and distribution similar to the CXR,

. without mediastinal lymphoadenopathy (Figure

2). Based on the above findings, metastatic or
primary malignancy and subacute infections such
as fungal or Mycobacterium tuberculosis, were
considered. Sputum examinations, including
cytology, acid—fast stain, and fungus stain, were
negative. The bronchofiberscopic  findings
showed diffuse erythematous mucosa with
multiple whitish jelly-like miliary nodules along
the trachea and bilateral bronchial trees. The
bronchial brushing and biopsy pathological
findings revealed no malignant cell, but showed
dense pale-pink amorphous- deposits and apple-

EL2

(B)

Fig. 2. Chest CT (A) mediastinum window, (B) lung window showing confluent nodules and masses distributed diffusely in the bilateral lung

tields. The size of the nodules varied from 2 mm to more than 10 cm in diameter. There was no mediastinal lymphoadenopathy.
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Fig. 3. The pathological examinations of the bronchial biopsy (A) and the CT-guided needle biopsy of the lung (B) revealed the deposition of

orange-colored, dense amorphous malterials stained with Congo-red. They also showed the characteristic apple-green birefringence viewed under

the polarized light (200X).

green birefrigence on Congo-red staining viewed
under polarized light. A CT—guided lung biopsy
was also performed and yielded pathological
results similar to the bronchial biopsy (Figure 3).
A subsequent bone marrow examination disclosed
normal findings. Serum immunoglobulins were
IgM 1.14 g/L (normal range 0.6-2.8), IgG 23.3 g/L
(normal range 8.1-16.9), and IgA 8.2 g/L (normal
range 0.9-4.5). Immunoelectrophoresis of the
serum and urine showed no monoclonal
gammopathy, and the serum [3,-microglobulin
level was normal. Urine Bence—Jones protein and
sputum culture for fungus and M. tuberculosis
were both negative. Abdominal echo, cardiac
echo, and radioisotope skeletal studies were all
negative. Based on the above studies, the disease
was localized within the respiratory tract and the
final diagnosis was primary pulmonary
amyloidosis. The patient was followed up at the
outpatient clinic, and her general condition was
stationary one year after discharge.

Discussion

The term amyloid was coined by Schleien in
1838 to described a normal constituent of plants,
and adopted by Virchow in 1854 to describe the
similarity of an infiltrative substance to cellulose
when stained with iodine and sulfuric acid [6].
Amyloidosis is a generic term for a heterogenous

Thorac Med 2002. Vol.17 No. 3

group of disorders associated with the
extracellular deposition of characteristic insoluble
protein fibrils which interfere with tissue
structure and function [3]. Opinions differ as to
the best way to classify amyloidosis.
Classification in the older literature was based on
clinicopathologic findings, whereas more recent
reports recommend a classification scheme based
on the constituent protein fibrils [7].

Diagnosis of amyloidosis requires a tissue
specimen showing the amyloid deposits, and is
primarily accomplished by demonstrating the
characteristic apple-green birefringence with
Congo-red staining viewed under polarized light.
Though the presence of an amorphous substance
in the sputum cytology specimen is suggestive of
amyloidosis, the definite diagnosis requires a
tissue specimen. In our case, we performed a
CT-guided transcutaneous lung biopsy even
though the pathology of the bronchial biopsy
showed a positive amyloid stain. There were two
reasons for this relatively invasive procedure: the
first was the discrepant findings of the
bronchoscopic examinations and the chest
radiograph, and the second was that some
literature had reported that amyloidosis could be
associated with malignancy [8,9]. Amyloidosis
may be hereditary or acquired, primary or
secondary, and the deposits may be focal,
localized, or systemic. The deposits can localize



Pulmonary Amyloidosis Mimicking Malignancy 279

in the respiratory tract especially the larynx and
tracheobronchus, or involve the lung parenchyma.
The symptoms, varying from asymptomatic,
hemoptysis, to airway obstruction with impaired
gas exchange, depend on the anatomic location of
the deposits and their severity. In our patient, the
predominant symptom was hemoptysis. Amyloid
deposits involving the lung parenchyma can also
be - distinguished radiologically as solitary/
multiple nodules or a diffuse alveolar-septal
pattern. The former are usually found in the
localized AL type, and the later usually is a
manifestation of systemic amyloidosis [3]. Based
on the above description, our case should be
classified as a localized AL type.

Amyloid nodules in the lung parenchyma
need to be distinguished from neoplasia. They are
usually peripheral and subpleural in location, and
occur more frequently in the lower lobes. The
amyloid nodules may be bilateral, and range in
diameter from 0.4 to 15 cm. They grow slowly,
and cavitation or calcification are frequently
present [10-13]. The image findings in our case
were bilateral parenchymal nodules without
cavitation or calcification, with sizes varying
from 2 mm to more than 10 cm in diameter, and
distributed with a predilection for the lower lung
fields. This picture is very similar to the usual
presentation of metastatic malignancy and was
the first impression at the beginning of the
evaluation of this patient.

In contrast to the diffuse alveolar-septal
pattern of pulmonary amyloidosis, which is
usually a systemic involvement with a poor
prognosis, nodular parenchymal amyloidosis
rarely requires active intervention. The median
survival of patients with systemic involvement
was 16 months after diagnosis and active
management [4]. The lack of controlled clinical
trials means the management decisions have to be
made on an individual empirical basis. The
treatments of choice for amyloid deposits within
the respiratory system include simple observation
with supportive care, local intervention with
endoscopic excision, laser evaporation, stenting,

Fig. 4. The chest radiograph demonstrated no obvious progression

one year after discharge.

or systemic chemotherapy with or without an
autologus peripheral blood stem cell transplantation
[14]. New approaches to treatment with an
“anti-amyloid” agent are under development, and
may be available for clinical use in the near future
[15]. Our patient was managed at the outpatient
clinic with supportive care, because there was no
evident airway obstruction or abnormal gas
exchange. She maintained a stable clinical
condition and the chest radiograph demonstrated
no obvious progression one year after discharge
(Figure 4).
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Amiodarone Pulmonary Toxicity—A Case Report

Yung-Huey Yu, Shi-Chuan Chang, Guang-Ming Shiao, Reury-Perng Perng,
Wing-Yin Li*, An-Hang Yang*, Ming-Sheng Chern**

Amiodarone, an iodinated benzofuran derivative, is frequently used for the treatment of
cardiac arrhythmia. However, a variety of adverse effects have been reported. Among them,
pulmonary toxicity is one of the most life-threatening complications. Because amiodarone
pulmonary toxicity is relatively uncommon, and there is a lack of specific clinical features, it
is easily missed or undiagnosed. A high index of suspicion and awareness of the various
adverse effects associated with amiodarone are of clinical significance, because lung
toxicity may be serious and fatal.

We report a 70-year-old male with ischemic ventricular tachycardia who received
amiodarone to control the arrhythmia. He developed nonspecific symptoms, such as cough
with blood-tinged sputum, shortness of breath, and fever, after amiodarone therapy. The
chest radiograph showed multiple mass-like lesions in both lungs. A non-contrast chest CT
revealed several mass- or consolidation-like lesions containing non-homogeneous high
density in the bilateral lung fields. Under an electron microscope, the lung tissue biopsy
taken by video-assisted thoracoscopic surgery (VATS) disclosed excessive lamellar bodies
in the pneumocytes and intraalveolar macrophages. Amiodarone pulmonary toxicity was
diagnosed. The patient’s condition, follow-up chest radiographs, and serial pulmonary
function tests showed improvement after the discontinuation of amiodarone. (Thorac Med

2002; 17: 282-289)

Key words: amiodarone, pulmonary toxicity

Introduction

Amiodarone, an iodinated benzofuran
derivative, is frequently used to treat various
cardiac arrhythmias. There are a variety of
adverse effects associated with amiodarone
therapy, including cardiovascular, pulmonary,
gastrointestinal, neural, ocular, and dermatologic
toxicities, as well as thyroid dysfunction [1-2]. Of
these, pulmonary toxicity appears to be the most

serious and potentially life-threatening drug
reaction. In this paper, an unusual case of
amiodarone pulmonary toxicity presenting with
multiple mass-like lesions on imaging studies is
reported, and related literature is reviewed.

Case Report

A 70-year-old male non-smoker with a
history of coronary artery disease and ischemic
ventricular tachycardia presented with episodic
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Fig. 1. The chest radiograph obtained on Feb. 8, 2001 shows
multiple consolidation or mass-like lesions in both lungs.

attacks of syncope. Amiodarone had been
administered in April 1999 at an initial dose of
600 mg per day, and was decreased to 400 mg
daily in June 1999 and again increased to 600 mg
daily 2 months later. In late 2000, the patient
began to notice body weight loss and increased
dyspnea. In January 2001, the patient began to
have a productive cough with blood-tinged
sputum and fever, and was admitted to a local
hospital in early February 2001. During hospital-
ization, the chest radiograph showed multiple
mass-like lesions in both lungs. The post-contrast
enhanced thoracic computed tomography (CT)
disclosed multiple mass-like lesions with
peripheral heterogeneous enhancement in the
lungs. Lung cancer with lung-to-lung metastases
was highly suspected. Because no definite
diagnosis could be reached, the patient was
referred to our hospital and admitted on February
8,2001.

On physical examination, he appeared
acutely ill and in moderate respiratory distress.
His temperature was 37.1°C; pulse rate, 68/min;
respiratory rate, 24/min; and blood pressure,
120/70  mmHg. Another significant physical
finding was crackles heard bilaterally in the basal
lungs. The results of a complete blood count were

as follows: WBC count, 13,900/mm’ (88.6%
neutrophils, 5.2% lymphocytes, 4.7% monocytes
and 1.4% eosinophils); hemoglobin, 8.6 g/dL; and
platelet count, 632,000/mm’. The relevant data
from the blood biochemistries are summarized as
follows: albumin, 2.4 gm/dL; total protein, 5.5
gm/dL; sodium, 129 mEq/L; and chloride, 91
mEqg/L. The CRP was 45.71 mg/dL. Tests for
thyroid function were normal except for a mild
decrease in T3 (< 20.00 ng/dL). The micro-
biological studies, including smears and cultures
of sputa, blood, and lung aspiration for bacteria,
mycobacterium tuberculosis, and fungus, yielded
no substantial findings. The latex test for the
cryptococcal antigen was negative.

The frontal chest radiograph on admission
(Figure 1) showed multiple consolidation or mass
lesions in both lungs, and suspected bilateral
pleural effusions. Thoracentesis was done with
the aid of chest ultrasonography, and 30-ml of
clear fluid was aspirated. The pleural fluid was
transudate in nature. Both cytologic and pathologic
studies of the sono-guided percutaneous lung
aspiration and biopsy specimens were negative for
malignancy, and failed to provide a diagnosis.
The non-contrast chest CT (Figure 2), done on
February 20, 2001, revealed several mass- or
consolidation-like lesions containing a non-
homogeneous high density in the bilateral lung
fields. The results of the pulmonary function
testing done on February 22, 2001, showed a
restrictive ventilatory defect with FEV, (forced
expiratory volume in one second), 1.52 L (63%
pred.); FVC (forced vital capacity), 1.69 L (51%
pred.); FEV/FVC, 90%; and TLC (total lung
capacity), 4.17 L (79% pred.). The arterial blood
gas results were as follows: pH: 7.467; PO,: 96.9
mmHg; PCO,: 35.8 mmHg, and HCO;: 25.3
mEq/L (with an O, supplement of 3 L/min by
nasal cannula). Bronchoscopy was performed
with a bronchoalveolar lavage (BAL) on
February 23, 2001. A return of 95 ml of fluid was
collected using three 50-ml aliquots of normal
saline solution. The cell count was 12.0 x 10*
cellssmL, a marked increase above our normal
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A)

(B)

Fig. 2. A Non-contrast chest CT scan obtained on Feb. 20, 2001 discloses several non-homogeneous soft tissue masses containing high density

infiltrates in the bilateral upper and lower lobes (A, B). Bilateral pleural effusion is also noted.

range (5.5 = 2.8 x 10* cells/mL). The cyto-
preparation was stained with Riu’s stain and
revealed that most of the alveolar macrophages
were foamy in appearance. The alveolar
macrophages showed a positive Sudan black
staining in the smear that was used to detect
phospholipids. The pathologic examination of the
transbronchial lung biopsy specimen was
unremarkable.

An ophthalmologic examination was done
on February 20, 2001, and amiodarone-induced
deposits in both corneas were found. Because the
clinical features, and the results of imaging
studies, pulmonary function testing, and the BAL

examination were highly suggestive of amiodarone
pulmonary toxicity, and because of the poor
response of the patient to empirical antibiotic
treatment, amiodarone was discontinued on
February 28, 2001. Since a progression of the
pulmonary lesions was shown on chest
radiographs during hospitalization, the patient
was subjected to video-assisted thoracoscopic
surgery (VATS), with a wedge resection of the
lesions in the RML and RLL on March 15, 2001.
Under light and electron microscopes (Figure 3),
the lung tissue specimen revealed prominent
alveolar exudates containing many macrophages,
desquamated pneumocytes, and fibrin material;

A)

Fig. 3. Pathological findings under light (A) and electron (B) microscopes. Under a light microscope, many foamy macrophages in the alveolar

®)

sacs are seen (H&E stain, x 400). Under an electron microscope, numerous lamellar bodies in the pneumocytes and intraalveolar macrophages

are seen (magnification x 10000).

Thorac Med 2002. Vol.17 No. 3
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Fig. 4. A chest radiograph obtained on Jun. 15, 2001. Resolution of

the lung lesions is noted.

interstitial inflammation and fibrosis; and the
presence of excessive lamellar bodies in the
pneumocytes and intra-alveolar macrophages.
The microscopic findings and ultrastructural
features were compatible with those of
amiodarone pulmonary toxicity.

The patient’s condition showed improvement
after discontinuation of the amiodarone. He was
then discharged on March 28, 2001, and followed
up at our outpatient clinic regularly. The follow-
up chest radiographs in May and June 2001
(Figure 4) showed a gradual resolution of the
pulmonary lesions. The results of serial
pulmonary function tests showed a return to
normal, as expressed by FEV, and FVC (Figure 5).

Discussion

Pulmonary toxicity or pneumonitis is the
most serious noncardiac side effect, and a
potentially life-threatening drug reaction, ascribable
to amiodarone. The incidence of amiodarone
pulmonary toxicity varies widely [3-5]. A
realistic estimate of its incidence would be 5 to
10% [1-2,6], and death has been reported in
approximately 5 to 10% of those patients who
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Fig. 5. The changes in FEV,and FVC. A gradual improvement of
pulmonary function as expressed by FEV, and FVC can be
observed.

developed pulmonary toxicity [2,7-8]. Amiodarone
pulmonary toxicity has rarely been reported in
Taiwan, although the drug is commonly used
clinically. This may be explained by the fact that
amiodarone is relatively new in Taiwan, and the
experience and alertness of clinicians in making a
diagnosis of amiodarone pulmonary toxicity is
still inadequate.

Amiodarone pulmonary toxicity has been
reported more frequently in patients receiving
maintenance doses of more than 400 mg/day,

~which suggests an increased risk of pulmonary

toxicity with higher maintenance dosages [5-6,9].
Other risk factors include advanced age, lower
pretreatment DLco (diffusing capacity for carbon
monoxide), and higher plasma desethylamiodarone
concentrations [9].

The mechanisms of amiodarone-induced
pulmonary toxicity are probably multifactorial [&].
Both direct- cytotoxic effects and indirect
immunological mechanisms have been reported
[6-8,10]. Amiodarone may induce an accumulation
of phospholipids in the tissue, which has a direct
cytotoxic effect on the alveolar-capillary
membrane in the lungs [11]. The cells retrieved
by BAL from most patients with amiodarone
pulmonary toxicity demonstrate CD8+ and
cytotoxic lymphocytic alveolitis, which might
suggest a cell-mediated immunologic mechanism
in the development of amiodarone pulmonary
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toxicity [12-14].

The clinical features of amiodarone pulmo-
nary toxicity are nonspecific [6-7]. Dyspnea,
especially occurring with exertion, is the most
common clinical symptom [7,15-18]. Nonpro-
ductive cough, low-grade fever, and pleuritic chest
pain are also common. Other constitutional
symptoms, which have been reported occasionally,
include general malaise and body weight loss.
There are two distinct kinds of clinical illness in
patients with amiodarone pulmonary toxicity
[7,15,17]. Most patients have an insidious
presentation with dyspnea, cough, and sometimes
weight loss. Others may present with a more
acute illness, with a fever and cough that mimics
pneumonia. The physical findings of amiodarone
pulmonary toxicity are inconsistent, and help to
identify the presence of lung disease only [15].
Crackles and occasionally a pleural friction rub
may be heard. Other physical findings, such as
skin discoloration or corneal micro-deposits,
merely confirm that the patient is taking
amiodarone, but does not help to evaluate
amiodarone pulmonary toxicity [7,15].

The chest radiographic findings of
amiodarone pulmonary toxicity are varied and
include a peripheral and apical or bilateral diffuse
alveolar and/or interstitial pattern of infiltrates
[7,15,17-18]. Of these, diffuse interstitial infiltrates
appear to be the most common, although airspace
opacities are not uncommon [15-18]. In contrast,
nodule-mass or consolidation-mass like lesions
[19-21] have been reported in some patients.
Pleural effusion can be found occasionally.
However, the presence of pleural effusion can be
due to an underlying cardiac problem or adverse
reaction to the drug. A CT scan of the chest can
provide more evidence suggestive of amiodarone
pulmonary toxicity. Since amiodarone has a high
iodine content, which is radiopaque, amiodarone
pulmonary toxicity shows a high CT attenuation of
pleural-parenchymal lesions [22-25].

The results of pulmonary function testing in
patients with amiodarone pulmonary toxicity
disclose a reduction of DLco and a restrictive

Thorac Med 2002. Vol.17 No. 3

ventilatory defect [5,18,26-27]. The decline of
Dlco appears to be the most consistent
physiologic abnormality [15]. Arterial hypoxemia
is relatively common. However, a reduction of
DLco and a restrictive ventilatory defect can also
be observed in patients with congestive heart
failure. Accordingly, these physiologic abnor-
malities are not specific to amiodarone pulmonary
toxicity.

The histopathological findings of amiodarone

. pulmonary toxicity include interstitial abnor-

malities with a thickening of the alveolar septal
membrane by connective tissue. and/or inflam-
matory cells [15,17]. Diffuse alveolar damage has
also been found. The presence of intra-alveolar
foamy macrophages and intracytoplasmic lamellar
inclusion bodies due to phospholipidosis are
characteristic, however, the above features do not
distinguish toxic and nontoxic patients {7,15,17].
These foamy alveolar macrophages containing
intracytoplasmic lamellar inclusion bodies can
also be observed in the bronchoalveolar lavage
fluid (BALF) from patients with amiodarone
exposure or those with amiodarone pulmonary
toxicity [15]. _

Based on the diversity of the clinical
presentation and radiographic features shown on
chest radiograph and CT, and in the lung
pathology, a diagnosis of amiodarone pulmonary
toxicity can be made on clinical grounds.
Amiodarone pulmonary toxicity should be
considered in those patients receiving the drug
therapy, if 3 or more of the following are present:
(1) new or worsening respiratory symptoms; (2)
new abnormalities on the chest radiograph, or
chest radiograph change; (3) a 15% reduction in
DLco or TLC; (4) an increase in foamy cells in
the BALF; (5) diffuse alveolar damage with
interstitial pneumonitis or fibrosis on lung biopsy;
and (6) clinical improvement after withdrawal of
the drug [2,26].

The therapeutics for amiodarone pulmonary
toxicity is limited. The preferred treatment is
discontinuation of the drug and employment of an
alternate drug. Resolution of amiodarone pulmonary
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toxicity with drug elimination has been reported
[28-29]. However, there is a risk that life-
threatening arrhythmias will recur. Another
option for treatment is the use of corticosteroids.
In a number of cases, apparent benefits have been
reported after employment of corticosteroids with
or without drug elimination [16-18, 29]. Since
there has been no control trial for comparison of
this therapy, the role of steroids in the treatment
of amiodarone pulmonary toxicity remains
uncertain. In our reported case, a spontaneous
resolution of amiodarone pulmonary toxicity after
discontinuation of the drug was observed.

In summary, we present a case of
amiodarone pulmonary toxicity which resolved
spontaneously after discontinuation of the drug.
The value of steroids in the treatment of
amiodarone pulmonary toxicity requires further
study for clarification.
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Chronic Necrotizing Pulmonary Aspergillosis
—A Case Report

Paw-Loong Ang, Te-Chun Hsia, Liang-Wen Hang, Tze-Yi Lin*, Shwen Yang

Chronic necrotizing pulmonary aspergillosis (CNPA), also known as semi-invasive
pulmonary aspergillosis, is a rare pulmonary infection caused by the genus Aspergillus, and
usually is found in immunosuppressed patients. We report a 38-year-old man presenting
with dyspnea, fever, anemia, and thrombocytopenia prior to admission. Acute myeloid
leukemia (AML), M1, was diagnosed at the base of his bone marrow study. During the
course of hospitalization, he developed neutropenic fever after induction chemotherapy.
Initially, he was treated with a regimen of broad spectrum antibiotics, and then an anti-fungal
agent was added for the prolonged neutropenic fever. Chest radiography showed multiple
cavitary nodular lesions in both lungs. The transbronchial biopsy could not yield a diagnosis.
Therefore, the patient underwent an exploratory thoracotomy, and the pathology confirmed
a diagnosis of semi-invasive pulmonary aspergillosis. In order to reach a diagnosis of
chronic necrotizing pulmonary aspergillosis, a high degree of clinical suspicion is required.
Pulmonary tuberculosis and anaerobic infections shouid be carefully excluded. Treatment is
based on the administration of anti-fungal drugs. In the event of a failure of medical
treatment, thoracic surgery may be indicated. (Thorac Med 2002; 17; 290-296)

Key words: chronic necrotizing pulmonary aspergillosis, semi-invasive pulmonary aspergillosis,

aspergillosis

CNPA often occurs in middle-aged and older

Introduction persons who are immunocompromised to some
degree: for example, those with diabetes mellitus,

Chronic necrotizing pulmonary aspergillosis connective tissue disease, alcoholism, and chronic
(CNPA), also known as semi-invasive pulmonary obstructive pulmonary disease, or those on steroid
aspergillosis, is a rare infection encountered therapy. Clinical symptoms at presentation
mainly in immunocompromised patients. In the include Cough’ fever, sputum production’ and
1980s, Gefter and associates [1] and Binder and WClght loss. In one Study, ninety-three percent of
colleagues [2] independently described a distinct patients had more than one symptom, and 76%
type of aspergillus lung disease known today as had three or more [3]. To reach a diagnosis of
“semi-invasive aspergillosis” or “chronic nec- CNPA, a high degree of clinical suspicion is
rotizing  pulmonary  aspergillosis” (CNPA). required. A differential diagnosis should be done

Division of Pulmonary and Critical Care Medicine, Departments of Internal Medicine, *Department of Pathology,
China Medical College Hospital, Taichung, Taiwan.

Address reprint requests to: Dr. Te-Chun Hsia, Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine, China Medical Coliege Hospital, 2, Yuh Der Road, Taichung, Taiwan.

Thorac Med 2002. Vol.17 No. 3



Chronic Necrotizing Pulmonary Aspergillosis 291

Fig. 1. Chest X-ray shows increased infiltration in the right lung
field, and right pleural effusion.

with pulmonary tuberculosis and anaerobic
infections. We herein report a case of pathology-
proven semi-invasive aspergillosis in a leukemic
patient. This patient died of relapsing leukemia
complicated with leukemic meningitis, despite
amphotericin B treatment which led to an initial
improvement.

Case Report

A 38-year-old male patient was admitted to
the hospital with the chief complaints of dyspnea
and right chest pain lasting for several days. He
had experienced fever and productive cough 2
weeks before admission, followed by increasing
right chest pain and dyspnea. On admission, he
presented with right pleural effusion (Figure 1),
leukocytosis, anemia, and thrombocytopenia. The
patient’s blood pressure was normal and body
temperature was 37.9°C. The physical exam-
ination showed decreased breathing sounds in the
right lower lung. The hematologic study showed:

Fig. 2. Improvement on the chest X-ray after antibiotic treatment

and pig-tail drainage.

white blood cell count, 19,400/ 1£1; hemoglobin,
8.29 g/dl; platelet count, 34,300/ 12 1; neutrophils,
11%; lymphocytes, 7.75%; and monocytes,
72.3%. Diagnostic thoracentesis showed an
exudative pleural effusion with a predominance
of neutrophils. After appropriate cultures were
obtained, he was treated with broad spectrum
antibiotics and pig-tail drainage for his probable
parapneumonic effusion.

The fever subsided after one week of
antibiotic treatment, and his chest radiograph
showed an improvement in the infiltrate and
pleural effusion (Figure 2). He was diagnosed with
acute leukemia via the bone marrow study for his
thrombocytopenia and anemia. Chemotherapy
with idarubicin and cytosar was started after the
diagnosis of acute myeloid leukemia (AML), M1.
His leukopenic status persisted for 17 days after
the 3™ day of chemotherapy, despite the
administration of granulocyte-colony stimulating
factor (G-CSF). Therefore, an anti-fungal agent
was added for his prolonged neutropenic fever.
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Fig. 3. Chest X-ray shows multiple cavitary nodular lesions in
both lungs.
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Fig. 4. Chest computerized tomography reveals multiple cavitary
nodular lesions, with a “ball in the hole” in both lungs.

The chest X- ray (Figure 3) and chest computerized
tomography (Figure 4) revealed multiple cavitary
nodular lesions in both lungs. The results of
multiple cultures of sputum, urine, and blood
samples were negative. The results of sputum
smears for acid-fast bacilli and mycobacterial
cultures were also negative. A resection of the
right upper and middle lobes was performed after
the transbronchial biopsies failed to make a
diagnosis. The pathology of the resected lung
specimens revealed multifocal peribronchial acute
necrotizing and chronic xanthogranulomatous
inflammation ~ with  scattered  peribronchial
hemorrhage, adjacent early organizing pneumonia,

Thorac Med 2002. Vol.17 No. 3

Fig. 6. Focal bronchiolar epithelial destruction with intact adjacent

vascular wall

and focal intrabronchial aspergilloma with
bronchial epithelial destruction (Figure 5, 6). An
aggregate of narrow-angled, septated, fungal
hyphae and spores with scattered foci of fruiting
bodies were demonstrated by Periodic Acid Schiff
(PAS) (Figure 7) and Gormorine Methenamine
Silver (GMS) stains (Figure 8), while the acid-
fast, mucicarmine, and Gram stains failed to
disclose any microorganisms. Thus, the diagnosis
of semi-invasive aspergillosis was confirmed.
Amphotericin B, 50mg/day, was then begun, and
he was discharged after the fever had subsided.
Amphotericin B, 50mg/day, was continued at our
OPD. Improvement was noted in the follow-up
chest radiographs (Figure 9).

One month after discharge, he was admitted
to the hospital again with a presentation of
headache and fever. The examination of his
cerebrospinal fluid (CSF) showed leukemic cells
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Fig. 9: Chest X-ray shows an improvement in the cavitary nodular
lesions after amphotericin B therapy.

and acid-fast bacilli on the acid-fast stain. There
was no fungal growth in the CSF -culture.
Anti-tuberculous agents were given pending the
mycobacterial cultures of the CSF and sputum.
The results of these cultures ultimately were
negative. Bacteremia with Enterobacter cloacae
infection was noted during hospitalization, and he
was again treated with antibiotics. Despite
antimicrobial therapy and chemotherapy, he
finally died of relapsing leukemia with

4 | m GalNE TN
Fig. 8: GMS stain shows narrow-angled septated hyphae.

meningitis.
Discussion

Pulmonary aspergillosis has been traditionally
classified into three types: invasive broncho-
pulmonary aspergillosis (pneumonia type) [4-5],
aspergilloma (non-invasive type, saprophytic),
and allergic aspergillosis [6]. Binder et al,
proposed the concept of chronic necrotizing
pulmonary aspergillosis (CNPA) in 1982 [2].
Gefter reported five cases with chronic cavitary
pulmonary aspergillosis as “semi-invasive”
pulmonary aspergillosis [1] to emphasize a
disease process overlapping an extremely
colonizing and frankly invasive disease, very
similar to CNPA. Thus CNPA could be the same
entity as “semi-invasive” pulmonary aspergillosis.

Chronic necrotizing pulmonary aspergillosis
is an unusual entity within the spectrum of
pulmonary aspergillosis. Diagnosis is based on a
chronic, locally invasive, cavitary lesion with
Aspergillus species, found either on repeated
cultures or in biopsy specimens of the lung tissue.
There are three distinct forms of the histom-
orphology of CNPA: necrotizing granulomatous
pneumonia, granulomatous bronchiectatic cavity,
and bronchocentric granulomatosis [9]. Tissue
invasion without vascular involvement defines
CNPA, and distinguishes this condition from
simple mycetoma [1, 7-8].

CNPA affects middle-aged individuals, with
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a predilection for men [1-3, 12]. Patients with
CNPA have local defects in their pulmonary
defenses stemming from structural lung diseases,
such as chronic obstructive pulmonary disease,
antecedent tuberculosis, bronchiectasis, sarcoidosis,
radiation fibrosis, lung resections, and lung
disease attributable to  ankylosing spondylitis.
Other systemic immunosuppressive factors are
diabetes  mellitus, alcoholism, debilitation,
chemotherapy, and the long-term wuse of
corticosteroids [1-3, 12]. Constitutional as well as
pulmonary symptoms are typically present in
CNPA. Cough, fever, sputum production, and
weight loss are the most commonly reported signs
and symptoms [1-3, 12]. Ninety-three percent of
patients had more than one symptom on
admission and 76% had three or more [1-3]. Most
patients had signs and symptoms of a 1- to
6-month duration, which tended to become worse
over time. Delayed diagnosis is common, and
may contribute to the morbidity and mortality
associated with CNPA. The average delay in
diagnosis reported was seven months [1-3,
10-11].

Chest roentgenographic abnormalities in
CNPA were largely localized to the upper lobes
[2], where an alveolar or nodular infiltrate was
the initial abnormality. In 80% of cases, there was
evidence of cavitation or necrosis, and this
observation was occasionally accompanied with a
marked pleural fibrotic reaction [1-2, 10].
Progressive cavitation or superimposed new
infiltrates often precipitate lung biopsy and
resection.

Amphotericin B has been the mainstay of
pulmonary aspergillosis therapy in the immuno-
compromised host, and it is the most frequently
employed therapy reported in the literature.
Itraconazole is the most effective  therapy
currently available for CNPA [3, 12]. In the event
of medical treatment failure, thoracic surgery may
be indicated. Pulmonary resection may be
curative if sufficient ventilatory reserve is present,
although controversy exists regarding the
effectiveness of this procedure [13-15]. The role

Thorac Med 2002. Vol.17 No. 3

of pulmonary resection in CNPA appears to be
limited to a small subset of patients with local
infection, adequate pulmonary reserve, and
acceptable surgical risk. A good outcome would
be expected in this group of patients who are less
severely ill [1, 3, 10]. The prognosis of CNPA is
affected by chronic underlying diseases, any
delay in diagnosis, and delay in initiating
treatment with a drug that is toxic and only
variably effective. Mortality is related to the
underlying co-morbid condition and reflects the
high degree of illness in these patients [2].
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Vocal Cord Dysfunction Mimicking Asthma
—A Case Report

Chien-Hung Lu, Hong-Chung Wang, Jau-Yeong Lu

Vocal cord dysfunction (VCD) is a respiratory condition characterized by an adduction
of the vocal cords, with a resultant airflow limitation at the level of the larynx. The previously
reported cases with VCD have been predominantly young women. We herein present an
uncommon, elderly case of VCD. This 75-year-old male had been suffering from intermittent
inspiratory difficulty and chest discomfort for about 6 years. He had been diagnosed as
having asthma for 3 years. Since diagnosis, he has had repeated exacerbations despite
aggressive therapy that included corticosteroids, theophylline, and inhaled bronchodilators.
However, in the current evaluation, a methacholine inhalational challenge revealed a
negative resuit. The spirometry indicated remarkable flattened inspiratory loops on the flow
volume curve while he was experiencing acute symptoms aggravated by an exercise test.
Direct visualization, by bronchoscopy, of paradoxical adductive vocal cords movement in the
inspiratory phase during a symptomatic period further confirmed the diagnosis. After
undergoing maneuvers directed at laryngeal relaxation, and receiving anxiolytic agents from
the psychiatrist, he has demonstrated a significantly improved quality of life. (Thorac Med

297

2002; 17: 297-302)

Key words: asthma, flow volume curve, vocal cord dysfunction

Introduction

Vocal cord dysfunction (VCD) is a
symptomatic functional disorder characterized by
the paradoxical adduction of the vocal cords
during the inspiratory phase of the respiratory
cycle in the absence of organic disease. Its
clinical characteristics are similar to other acute
or chronic respiratory disorders, and usually
masquerade as severe asthma unresponsive to
standard therapy. It is crucial to identify such
patients and treat them properly because a
significantly improved quality of life can be
gained. Failure to diagnose VCD may lead to

unnecessarily escalating therapies and the
development of related complications, such as
iatrogenic Cushing’s syndrome or tracheostomy.
Herein, we report a rare elderly male patient with
VCD, and discuss the clinical features, diagnostic
methods, and management of this disease.

Case Presentation

A 75-year-old retired male soldier had no
history of cardiovascular disease or diabetes
mellitus. He also denied the habit of smoking,
and any drug or food allergy. He had been in
good health until 1994, when his voice quality
changed. However, he did not pay attention to it.

Division of Chest Medicine, Department of Internal Medicine, Veterans General Hospital-Kaohsiung
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In 1995, he began to experience difficulty in
breathing and chest discomfort. Intermittent
episodes of dyspnea with wheezing occurred
predominantly at rest rather than on effort.
Between episodes, he was noted to be healthy. He
had visited several clinics, and the asthma-like
symptoms persisted despite treatment. In 1996, he
was hospitalized because of experiencing an
episode of convulsion. The hyperventilation
syndrome was considered to be a contributor to
his dyspnea. However, his symptoms persisted,
and he was admitted again for further evaluation
in 1998. During that hospitalization, the chest
examination showed bilateral diffuse wheezing,
and the dyspnea was partially relieved by
salbutamol inhalation. Meanwhile, a coronary
arteriographic  examination was performed
because of the frequent bouts of chest discomfort,
and it disclosed no abnormality. He was
tentatively diagnosed with clinical asthma.
However, his wife reminded us that he seemed to
have emotional problems. The psychiatrist was
then consulted and the patient was diagnosed as a
victim of anxious depression. After discharge, the
patient was followed up irregularly at an
outpatient clinic. In addition to a salbutamol
easyhaler used on an as-needed basis, his asthma
regimen included a fluticasone accuhaler,
theophylline, and a salmeterol accuhaler.
However, short bursts of oral corticosteroids were
prescribed for the instances of exacerbated
symptoms, and generally resulted in transient
clinical improvement. Despite these therapies, the
patient continued to have numerous episodes of
respiratory difficulty, leading to four emergency
room visits within four months in 1999.

In the two-day hospitalization due to
exacerbated dyspnea and chest tightness, in
September, 2000, he was afebrile and generally in
mild distress, with oxygen saturation greater than
90% in room air. The physical examination on
admission demonstrated predominantly inspiratory
wheezing in the larynx area. Chest radiographic
findings showed clear lung fields, and the blood
biochemical results were within' normal range.

Thorac Med 2002. Vol.17 No. 3

The resting pulmonary function test revealed
normal expiratory flows (forced vital capacity
[FVC]: 3.12[1] and 84% of predicted value;
forced expiratory volume in 1 second [FEVi]:
2.41[1} and 87% of predicted value; FEV1/FVC:
78%). A methacholine inhalational challenge
failed to demonstrate a significant fall in FEV1
and FVC (FVC decreased 10% and FEVI
decreased 8%). The cardiac examination was
unremarkable. During this hospitalization, he
spoke in a hoarse voice and experienced several
abrupt episodes of dyspnea during the day.
However, the wheezing was variably responsive
to salbutamol inhalation. An exercise test with
cycle riding was also performed. After 4 minutes
of testing, he was noted to have severe respiratory
distress, so simultaneous measurements of flow
volume curves were done for 4 trials. The
measurements revealed truncated inspiratory
loops associated with a progressive reduction in
the peak inspiratory flow rate -(Figure 1).
Bronchoscopy, performed while he was
symptomatic in the absence of topical anesthesia
spraying, demonstrated a complete apposition of
the anterior two thirds of the vocal cords, and a
small posterior orifice during the inspiratory
phase (Figure 2). Having established the diagnosis,
we consulted the psychiatrist for the purpose of
distraction and reassurance. Finally, all asthma

10|
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Fig. 1. Spirometry, before [trial (1)] and after an exercise test [trial
(2) to trial (5), sequentially with an interval of 10 seconds}, showing
truncated inspiratory loops during a single session. Note the
progressively declining peak inspiratory flow rate from trial (2) to
trial (5).
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Fig. 2. Photographs of the larynx obtained by bronchoscope during

a symptomatic period. Note the normal appearance of the vocal
cords at expiration (A) and the complete apposition of the anterior
cords, leaving a small posterior opening at inspiration (B).

medications were stopped and he was discharged
with administrations of anxiolytics and antide-
pressants. He has had a remarkably improved
quality of life since then.

Discussion

The true incidence and prevalence of VCD
are unknown. In the study of Newman and
associates, about 10% of referred admissions for
intractable asthma had a diagnosis of VCD [1].
Another study of childhood’s VCD reported by
Brugman and colleagues indicated that this
disorder was common in young girls (68%), and
that one third of them had prior psychiatric illness
[2]. Our patient presented with asthma-like

features clinically. Coincidentally, he was also
noted to have psychiatric problems. However, he
was an older male, which is different from the
other reported cases in the English medical
literature.

The pathophysiology of VCD is mostly
speculative. Upper respiratory tract infection may
contribute to VCD because of the possible
altering of the sensitivity of the normal dilated
vocal cord reflexes. Gavin disclosed that
coexistent psychiatric disorders, such as anxiety
or depression, were common in VCD patients [3].
Our patient was a victim of anxious depression,
and his symptoms could be relieved dramatically
by psychotherapy. This suggests that VCD is a
functional disorder, rather than organic, which
has been accepted by the worldwide medical
community. However, VCD sometimes can be
complicated with other medical disorders, such as
post-nasal drip resulting from rhinosinusitis [4].
Occasionally, VCD may develop in patients with
neurologic disease, including amyotropic lateral
sclerosis, multiple sclerosis, encephalitis, myasthenia
gravis, and movement disorder [5]. Although our
patient had an episode of a suspected seizure
attack (or just a breathlessness-related twitch),
none of the above neurologic diseases were
identified.

The common symptoms of VCD include
cough, wheeze, stridor, dyspnea at rest, hoarseness,
a choking sensation, dysphonia, and chest pain.
Symptoms are episodic in nature and may be
provoked by emotional factors, physical exertion,
inhaled irritants, and respiratory tract infection.
During an acute episode, the clinical picture
resembles an asthma attack. However, unlike
asthma, an episode of VCD often consists of an
abrupt onset followed by rapid resolution. Several
clues suggestive of VCD have been described,
including, 1) patients showing little anxiety about
the severity of the clinical manifestation, 2) some
patients flexing their necks while symptomatic, 3)
symptoms are relieved when the patients are
unattended, speaking, or sleeping. and 4),
localized wheezing or stridor in the larynx area,
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with a diminution toward the peripheral lung
fields [6]. All clinicians should be alert to
distinguishing VCD from refractory asthma by
using the above specific clinical manifestations,
or to identifying other possible coexistent
obstructive airway disease [7].

The diagnosis of VCD requires the exclusion
of organic causes of upper airway obstruction,
such as congenital airway defects, foreign body
aspiration, neoplasm, inflammatory and infectious
processes, and vocal cord paralysis. The arterial
blood gas analysis and chest radiography provide
little help in the diagnosis of VCD because the
results are mostly unremarkable. Computerized
tomographic scans of the chest are also not useful
except for evaluating a possible anatomic
disorder of the upper airway. Blood laboratory
evaluations are not imperative, but helpful in
differentiating VCD from acute attacks of asthma
(eosinophilia).

Spirometry may define the presence of
extrathoracic airflow obstruction (truncated
inspiratory loop) in patients with VCD. However,
variability between trials is common, and
spirometric results are often normal between
episodes. If VCD is highly suspected and the
baseline spirometry is nondiagnostic, broncho-
provocation techniques with either pharmacologic
agents (methacholine or histamine) or an exercise
test will serve to identify abnormal vocal cord
motion and spirometric abnormality consistent
with VCD.

Direct visualization by bronchoscopy of the
paradoxical vocal cords movement during a
symptomatic period is the standard of diagnosis
for VCD. Ideally, upper airway anesthesia should
be avoided before a procedure because the
dilatory reflex of the vocal cords is likely to be
abolished [8]. The classical appearance of the
vocal cords is a complete apposition of the
anterior cords and a small posterior opening with
tidal breathing or maximal inspiratory maneuver
[6,9]. Patients are unable to produce such
paradoxical movement volitionally.

During the acute state, and until the

Thorac Med 2002. Vol.17 No. 3

diagnosis is confirmed, patients suspected of
having VCD should be treated as if they had an
asthma exacerbation. Several maneuvers [10],
such as reassurance, distraction, speech,
extension of the neck, and relaxing the neck and
shoulder muscles, may relieve symptoms in the
acute sefting. A mixture of helium (70%) and
oxygen (30%) has been reported to be effective
for relieving symptoms [11]. The lower density of
the mixture generates less turbulence across the
vocal cords, and relieves the perception of
dyspnea. Continuous positive airway pressure has
also been described as being effective, and is
based on the hypothesis of stenting the glottic
orifice with positive airway pressure [12].

Long-term  treatments include speech
therapy [13] and psychological counseling. The
goal -of speech therapy is to direct the patient’s
attention away from the larynx. Patients are
taught how to control their breathing pattern
without constricting the larynx, and to focus on
exhalation rather than inspiration. The role of
psychiatric evaluation with anxiolytic medication
and relaxation techniques is also important. In
some patients, biofeedback and hypnosis have
been successful [14]. For extremely intractable
cases, an injection of botulinum toxin into the
vocal cords has been reported [15].

The clinical presentations of VCD are
highly variable, and diagnosis can be easily
missed. Considerable morbidity can be avoided
with appropriate diagnosis and therapies. We urge
that all clinicians with patients with asthma-like
symptoms who fail to respond to asthma therapy
evaluated them for underlying VCD.
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Pulmonary Lymphangioleiomyomatosis—A Case Report
and Review of the Literature

Kun-Ming Wu, Chin-Yin Sheu*, Chi-Yuan Tzen**, Pei-Jan Chen

Pulmonary lymphangioleiomyomatosis (LAM), a rare disorder of unknown cause that
occurs almost exclusively in women of childbearing years, and is characterized by a
proliferation of abnormal smooth muscle cells within the lung parenchyma and elsewhere,
leading to a progressive loss of lung function and death.

We report a 44-year-old female presenting with the characteristic clinical, radiographic,
and histologic features of LAM. In the examination, renal and hepatic angiomyolipoma
(AML), and a unique histopathologic feature were found in this patient. The literature is
reviewed for further discussion. (Thorac Med 2002; 17: 303-308)

Key words: lymphangioleiomyomatosis, angiomyolipoma

Introduction

Lymphangioleiomyomatosis (LAM) is a
rare disease that almost exclusively affects
premenopausal women. It mainly involves the
lungs, where, as its name suggests, lymphatics
(lymph), blood vessels (angio), and airways are
surrounded by smooth muscle (leiomyo)
proliferation [1]. The two most common
presenting symptoms of LAM are dyspnea on
exertion and pneumothorax. Other common signs
and symptoms include non-productive cough,
hemoptysis, chylous pleural effusion, and chylous
ascites [2]. We present a patient who suffered
from dyspnea and recurrent pneumothorax, which
was finally diagnosed as LAM, with an unusual
histopathologic feature.

Case Report

A 44-year-old female was admitted because
of shortness of breath lasting for six months and

‘radiographic evidence of bilateral multiple

air-cyst formation with a reticular pattern. The
patient had had a left nephrectomy in 1982 for
left renal tumors, but the pathological report was
unknown. She has had 5 to 6 episodes of
spontaneous pneumothorax since then, and
underwent a bilateral blebectomy and pleurodesis
more than ten years ago. She denied other
systemic disease or a smoking history. There was
no mental retardation or seizure history in her
family. She complained about progressive
dyspnea on exertion and left chest pain of about
one-half year’s duration.
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Fig. 1. Chest radiograph showing reticular opacities in both lungs,

and a big air cyst (arrow) about 10 x 6 cm in size in the left lung
field. There is pneumothorax in the right upper lung.

On admission, her temperature was 36.8°C,
pulse rate 76/min, respiratory rate 18/min, and
blood pressure 130/80mmHg. Physical exam-
ination revealed no skin lesion or clubbing of the
fingers, and no hepatosplenomegaly. The breathing
sound had bilateral diffusely fine crackles without
wheezes. Routine laboratory data were within
normal limits.

The chest radiography (Figure 1) on ad-
mission disclosed a reticular pattern with multiple
cystic structures. High resolution computerized
tomogaphy (HRCT) revealed multiple thin-
walled cysts throughout the lung field, and right
side pneumothorax; the intervening parenchyma
appeared normal (Figure 2). Pulmonary function
tests (PFT) showed mild obstructive and
moderately restrictive defects (FEV1: 1.25L; 50%
of predicted value; FVC: 1.69L, 56% of predicted
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Fig. 2. HRCT showing multiple thin walled cysts evenly
distributed throughout the lung fields; the intervening parenchyma

appears normal.

value; FEVI/FVC: 74%; TLC: 2.58L, 58% of
predicted value). The diffusing capacity for
carbon monoxide (DLCO) was impaired (10.5
ml/mmHg/min, 59% of predicted wvalue).
Abdominal ultrasound showed multiple hy-
perechoic nodules in the liver, and abdominal
computed tomographic (CT) scans revealed
multiple hypodensity nodules scattered in the
right lobe of the liver, with lipid content; the
abdominal CT also revealed the left nephrectomy
status and a residue fatty mass that was identified
there, showing a partial enhancement post-
contrast-enhanced. A brain CT was done to
exclude any central nervous system (CNS)
lesions. The findings were negative.

Based on the clinical presentation, pulmonary
function tests and radiological findings, we
strongly favored a high probability of lymphang-
ioleiomyomatosis (LLAM). For a definite
diagnosis, an open lung biopsy was performed.
Microscopically, the lungs were characterized by
cystic air spaces and a nodular proliferation of
abnormal smooth muscle cells (LAM cells)
(Figure 3). They stained positively for vimentin,
desmin, o- smooth muscle actin and the
monoclonal antibody HMB 45 (Figure 4).
Interestingly, a focus of fat component existing
with  the smooth muscle cells
proliferation was found. With the diagnosis of

abnormal
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Fig. 3. Open lung biopsy showing cystic airspaces and a nodular
proliferation of abnormal smooth muscle cells.

LAM, the patient was treated with
medroxyprogesterone 10mg daily, and was
discharged. She received regular follow-up at the
outpatient department, after discharge with a
stable clinical course.

Discussion

The reported prevalence of LAM is around
one per million in the United Kingdom, France,
and the United States [1]. LAM affects primarily
young women of childbearing age, with an
average age in the fourth decade; it is rare in
women after menopause [3]. Recently, however,
LAM in a phenotypic and genotypic male was
reported [4].

Pulmonary LAM can occur as part of the
tuberous sclerosis complex (TSC). TSC, an
autosomal dominant disorder, is characterized by
hamartomas in one or many organs, particularly
in the skin, central nervous system, retina, and
kidneys [5]. The incidence of pulmonary
involvement in TSC estimates are <0.1 to 2.3%
[2]. Histologically, pulmonary TSC is identical to
pulmonary LAM [5]. The striking similarities
between the two entities have led many to believe
that LAM is a forme fruste of TSC [6]. TSC
should be suspected in all patients with the
diagnosis of LAM [5]. We excluded the
possibility of TSC in our patient because she was
mentally healthy, with no history of seizures, a
negative brain CT, no classic features such as

¥

Fig. 4. HMB-45 staining of a specimen.

skin lesions [1,7], and no family history of TLC.

LAM is a multisystem disorder that
frequently involves other organs, such as the
kidneys, retroperitoneal lymph nodes, liver,
uterus, and pancreas, in addition to the lungs.
Renal angiomyolipoma (AML) is often seen in
patients with LAM. In five recent case series,
renal AML was present in 33% to 60% patients
with LAM [8-12]. Renal AML usually have no
symptoms, but they may be associated with flank
pain, hematuria, or a palpable mass [2]. Renal
AML, like LAM, also demonstrates immune-
oreactivity with HMB-45 [3]. Our patient had a
left nephrectomy for a renal tumor twenty years
ago, due to a palpable mass. She had no
hematuria or flank pain, and the renal function
was normal. A left residue fatty mass compatible
with AML was identified in the abdominal CT of
our patient. This suggested that she had received
a left nephrectomy owing to renal AML.

In the series by Avila et al, hepatic AML
was found in only 3 of 80 (4%) patients [8]. Our
patient, though with no pathological confirmation,
had fatty hepatic lesions consistent with AML.
This is rare in patients with LAM.

Lung function tests in patients with LAM
show airflow obstruction, and decreased DLCO is
the most frequent abnormality [3,14]. Restrictive
lung defects are sometimes seen, but usually in
combination with airflow obstruction, and often
as the result of pleural effusion, pleurectomy, or
thoracotomy [15-16]. Our patient had undergone
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a bilateral blebectomy and pleurodesis which may
explain the restrictive abnormalities in addition to
the airflow obstruction and decreased DLCO.

The striking histopathological finding in our
patient was the coexisting of the abnormal
smooth muscle cells proliferation and a fat
component in a nodule. Pathologically, this
feature resembles that of angiomyolipoma (AML),
but lacks the classic angio manifestation, and is
found only occaisionally. There have been only
four reported cases of pulmonary AML, and none
are related to LAM [17-20].

Hormonal manipulations, such as proges-
terone, oophorectomy, tamoxifen, and gonadotropin-
releasing hormone (GnRH) agonists, have been
used in an effort to prevent the progressive lung
destruction. Progesterone can be given by
intramuscular injection or in tablet form. Side
effects include tenderness at the injection site,
decreased libido, weight gain, mood swings,
headache, and fatigue. Long term negative effects
on bone density, serum lipoproteins, and
atherosclerosis have been reported [3]. None of
above side effects occurred in our patient. Despite
hormonal therapy, a progressive deterioration of
the pulmonary function occurs. In 1996, Boehler
et al [21] discussed lung transplantation for LAM.
Survival figures were similar to those in other
diseases.

Earlier reports have described a poor
prognosis, with death from respiratory failure
coming after 10 years of symptoms. Recent series
have demonstrated improved survival, with the
probability of being alive at 91% after 5 years,
79% after 10 years, and 71% after 15 years of
disease duration [14].

In conclusion, LAM should be suspected in
premenopausal women presenting with dyspnea,
recurrent pneumothorax, and typical radiological
features. With improved understanding of the
natural history as well as the genetic, molecular,
and cellular biology of LAM, we hope new
therapies will soon emerge.

Thorac Med 2002. Vol.17 No. 3
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