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Specific Allergen Tests in Asthmatic Patients: A
Comparison Between Adults and Children

Chia-Lin Hsu, Bor-Luen Chiang*, Sow-Hsong Kuo

Background: The prevalence of asthma is increasing gradually in Western countries as
well as in the Far East. Environmental factors have been proposed as one of the reasons for the
wide variations in asthma epidemiology. In this study, we investigated the differences in specific
allergen tests between asthmatic children and adults, and the relationship between specific
allergen tests and total serum immunoglobulin E (IgE) and peripheral blood eosinophilia.

Methods: A total of 68 adults and 55 children who were diagnosed with asthma at our
outpatient department were enrolled in this study. All patients underwent a specific allergen test
measured by multiple allergosorbent chemiluminescent assay (MAST-CLA). Based on the results
of the MAST-CLA test, patients were divided into two groups. The MAST (+) group was defined
as patients having at least one positive allergen in their MAST-CLA test. Eosinophil counts greater
than 300/uL were defined as eosinophilia. An elevated total IgE level was defined as a total IgE
level of more than 200kU/L in adults,-and was adjusted for age in children.

Results: Forty-nine (72.1%) adults and 36 (65.5%) children were MAST (+). In the MAST
(+) group, a higher allergen number was noted in asthmatic children than in adults (4.8 + 3.5 vs.
3.5 £ 2.0, p=0.04). The children had a higher incidence of food allergens than adults (n=18, 32.
7% vs. n=11, 16.2%, p=0.03), especially to milk (n=15, 27.3% vs. n=1, 1.5%, £<0.001). In the
adult patients, the allergen number was correlated to total IgE level (r=0.85, p<0.001), but not to
eosinophil count. In the children, the allergen number was correlated well to the total IgE level
(r=0.82, p<0.001) and eosinophil count (r=0.60, 7=0.001).

Conclusion: The positive tendency in the MAST-CLA test was similar in both adults and
children, but the positive tendency to food allergens was significantly higher in children. In the
MAST (+) group, children had more allergens than adults. The allergen number was correlated
to the peripheral blood eosinophil count and the level of total serum IgE in the asthmatic children.
(Thorac Med 2004; 19: 82-91) ’
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Introduction including Taiwan [1-4]. The prevalence of self-
reported wheezing varies from 3.1% to 13.2% (

The prevalence of asthma is gradually in- 4.2% in 13- to 14-year-old children in Taiwan)
creasing in Western countries as well as the Far East, among Chinese-speaking children in the countries
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of Southeast Asia [5]. Many factors involved in the
pathophysiology of asthma and the exact reason for
the increase in prevalence is still unknown. Dif-
ferences in environmental factors have been pro-
posed as one of the reasons for the wide variation
in asthma epidemiology.

It is generally accepted that non-allergic asthma
can be objectively distinguished from allergic asth-
ma by the absence or presence of allergy skin test
reactivity to one or more aeroallergens considered
capable of inducing the disease [6]. Experimental
and clinical studies have provided evidence for the
role of allergy in the development of airway res-
ponsiveness. Most asthmatic patients, especially
children, have clinical features of atopy, including
eczema, rhinitis and a positive skin-prick test (SPT)
with elevated immunoglobulin E (IgE) levels [7].
Skin reactivity in early childhood was also found
to be a predictor of the late appearance of bronchial
hyper-responsiveness (BHR) [8]. In adult patients,
BHR is more prevalent among those with a positive
SPT [9], increased serum total IgE or specific IgE
levels [10-11], and peripheral blood eosinophilia
[12].

In Taiwan, previous studies had shown that
different common allergens occur in different age
groups of asthmatic patients [13-14]. Among
aeroallergens, mite allergy occurred more frequently
in 11-20-year-old patients. Among food allergens,
milk and egg white allergens were found more
frequently in 1-10-year-old patients. However, there
is a paucity of data on the difference in complete
specific allergen tests, total IgE, and peripheral
blood eosinophilia between children and adults with
asthma. In this study, we investigated the differences
in specific allergen tests (measured by multiple
allergosorbent chemiluminescent assay, MAST-
CL A) in asthmatic children and adults, and tried to
find the relationship between a specific allergen test
and IgE, and peripheral blood eosinophilia.

Methods

Padients
From July 2000 to December 2002, asthmatic

patients who underwent a multiple allergosorbent
chemiluminescent assay (MAST-CLA) at the
outpatient department of National Taiwan Univer-
sity Hospital were enrolled. In the adult patients
(age = 16 years), asthma was diagnosed according
to the GINA (Global Initiative for asthma) guide-
lines [15]. Among the children (age < 16 years),
patients were diagnosed with asthma if they had
frequent wheezing episodes with dyspnea or ex-~
ercise intolerance. Allergic rhinitis was diagnosed
by physicians based on clinical features (frequent
rhinorrhea, nasal obstruction and boggy nasal mu-
cosa). Severity of asthma in the adults was classified
based on the GINA guidelines and presented as class
1 (mildly intermittent) to 4 (severely persistent)
[15].

MAST-CLA

The multiple allergosorbent chemiluminescent
assay (MAST-CLA, Hitachi Chemical Diagnostics,
Inc, Japan) is a test for the simultaneous measure-
ment of total IgE and specific IgE directed against
36 different allergens (Table 1), including 16 food
allergens, in a single tube (pette). The patient’s
blood sample is drawn and the serum is separated
and aspirated into the test chamber followed by a
buffer wash. A secondary antibody, anti-human IgE-
HRP (polyclonal anti-IgE antibody conjugated to
horseradish peroxidase, Hitachi Chemical Diagno-
stics, Inc, Tokyo), is incubated followed by a second
buffer wash. The substrate is a chemiluminescent
reagent. The luminescent signal is read in a chemilu-
minescent analyzer (CLA-1, Hitachi Chemical
Diagnostics, Inc, Tokyo) to determine the concen-
tration of IgE specific antibodies attached to the
solid phase.

Data Collection

The medical records of these patients were
analyzed for age, gender, the presence of allergic
rhinitis, and the severity of asthma. Patients wére
divided into two groups based on the results of their
MAST-CLA tests. The MAST (+) group was com-
posed of patients with at least one positive allergen
in the MAST-CLA test. The MAST (-) group con-
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sisted of those in whom no allergen was detected in
the MAST-CLA test. The pulmonary function test
and blood eosinophil counts within one month of
the MAST-CLA test were also collected. Due to
poor cooperation, most of the children did not
undergo a pulmonary function test. Eosinophilia
was defined as an absolute eosinophil count of more
than 300/uL. Elevated total IgE was defined as >
200 kU/L in adults and children aged over 10 years.
In the children, the normal value of total IgE was
adjusted by age (1 year: 29.2; 2 years: 51.7; 3 years:
72; 4 years: 90; 5 years: 108; 6 years: 126; 7 years:
142; 8 years: 160; 9 years: 176; 10 years: 192) [16].

Statistical Analysis

Data is expressed as mean =+ standard deviation
(continuous variables) or as a percentage of the
group from which they were derived (categorical
variables). Differences in positive and negative
MAST-CLA subgroups of variables, including total
IgE, absolute blood eosinophil count, FEV, per-
centage of the predicted value, FVC percentage of
the predicted value, and FEV /FVC, were analyzed
by independent ~test. The subgroups of allergic
rhinitis, eosinophila, and elevated IgE were an-
alyzed by Chi-square test. Correlations between the

Table 1. Specific allergens in the MAST-CLA test

two continuous variables were analyzed by Pearson
bivariate correlation test. A p value of 0.05 or less
was considered significant.

Results

A total of 68 adults and 55 children were
enrolled in this study. The mean age was 41.4 years
(range: 16-76 years) for adults and 6.9 years (range:
3-15 years) for children. The male/female gender
ratio was 30:38 in adults and 39:16 in children (7=
0.004). The children suffered more allergic rhinitis
than the adults (81.8% vs. 47.1%, »<0.001, Table
2). A positive MAST was found in 49 (72.1%)
adults and 36 (65.5%) children. The total serum IgE
level was checked in 26 adults and 45 children, with
a mean value of 382 + 513 kU/L and 414 + 523 kU/
L, respectively. Eosinophil counts in the peripheral
blood were examined in 34 adults and 37 children,
with a mean value of 387 £ 323 /uL. and 443 £385
/uL, respectively. No differences in positive MAST,
eosinophil counts, or total IgE were noted between
the adults and children (Table 2).

The mean number of allergens was 2.5 + 2.4
and 3.1 £ 3.6 in the adults and children, respectively
(7=0.11). The distribution of allergen numbers in

Foods Molds Animal epidermals
Citrus mix Pork Alternaria Feather mix
Corn Beef Aspergillus Cat

Wheat Milk Candida Dog

Vegetable mix Yeast, Brewer’s Cladosporium

Crab Soybean Penicillium

Shellfish mix Peanut Insect

Shrimp Egg yolk Cockroach mix
Codfish Egg white

Trees Grasses/Weeds Household dust and mites

Pine mix Grass mix Household dust

Cottonwood/Willow Bermuda grass Dermatophagoides pteronyssimus

Eucalyptus Ragweed mix Dermatophagoides farinae

Mulberry mix Pigweed mix

MAST-CLA: Multiple allergosorbent chemiluminescent assay
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Table 2. Clinical characteristics of asthmatic adults and children

Adult (n=68) Children (n=55) p-value
Gender (M/F) 30/38 39/16 0.004
Age (1) 414+ 14.6 69+2.6 <0.001
Allergic rhinitis 32 (47.1%) 45 (81.8%) <0.001
MAST (+) 49 (72.1%) 36 (65.5%) 0.43
Number of allergens 25+24 31+3.6 0.11
Positive food allergens 11 (16.2%) 18 (32.7%) 0.03
Number of food allergens 0412 09+£22 0.04
Eosinophils (/uL) 387 + 323 443 + 385 0.80
Total IgE (kU/L) 382+ 513 414+ 523 0.80
Data represented by mean + SD. Total IgE: total serum immunoglobulin E
MAST (+) patients is demonstrated in Figure 1. The e
positive rate of food allergens was 16.2% in adults %35' O Adults
and 32.7% in children (7=0.03, Table 2). Figure 2 8 301 O Children
illustrates the distribution of food allergen numbers. 2 54l »
The three most common allergens in both adults ool
and children were Dermatophagoides farinae,
Dermatophagoides pteronyssinus, and household B
dust (Table 3). The most common food allergens in 10
the adults were shrimp (11.8%), crab (7.4%) and 5t
shellfish (7.4%). The most common food allergens : et et e N 7L

o1 2 3 4 5 & 7 13

in children were milk (27.3%), shrimp (14.5%), crab

15 3 Adults
14 O Children

No. of patients

na L \ L
{2 3 4 5 6 7T 8 9 W U B 19
No. of allergens

Fig. 1. Number of allergens in MAST (+) adults and MAST (+)
children. (MAST (+): at least one positive allergen in the MAST-CLA
test)

No. of food allergens

Fig. 2. Number of food allergens in MAST (+) adults and MAST (+)
children. (MAST (+): at least one positive allergen in the MAST-CLA
test) )

(9.1%) and egg whites (9.1%). Compared to the
adults, milk was the most important food allergen
in children (27.3% vs. 1.5%, »<0.001). In the MAST
(+) group, more allergens were noted in children
than in adults (4.8 £ 3.5 vs. 3.5 + 2.0, =0.04), but
there were no differences in eosinophil counts and
total serum IgE levels between the adults and
children.

In the adults, there was no significant difference
in gender, age, and allergic rhinitis between the
MAST (+) and MAST (-) groups (Table 4). Variants
in eosinophil count, eosinophilia, total IgE, FVC%,
FEV /FVC, and severity of asthma also did not
differ between the two groups (Table 4). More adult
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Table 3. Comparison of common allergens between adults and children

Allergen Adults (n=68) Children (n=55) p-value
Dermatophagoides farinae 43 (63.2%) 35 (63.6%) 0.96
Dermatophagoides pteronyssimus 39 (57.4%) 35  (63.6%) 0.48
Household dust 30 (44.1%) 27 (49.1%) 0.58
Cockroach mix 12 (17.6%) 10 (18.2%) 0.94
Dog 9 (13.2%) 6 (10.9%) 0.70
Shrimp 8 (11.8%) 8 (14.5%) 0.65
Shellfish mix 5 (74%) 3 (5.5%) 0.67
Crab 5  (74%) 5 (9.1%) 0.73
Cat 4 (5.9%) 3 (5.5%) 0.92
Codfish 3 (44%) 1 (1.8%) 0.42
Vegetable mix 3 (4.4%) 1 (1.8%) 0.42
Egg white 2 (2.9%) 5 (9.1%) 0.14
Milk 1 (1.5%) 15 (27.3%) <0.001
Soybean 1 (1.5%) 3 (5.5%) 0.22

patients with elevated total serum IgE (73.7% vs.
14.3%, p=0.007) and higher FEV % (83.8 + 19.5%
vs. 72.1 £21.3%, »=0.04) were noted in the MAST
(+) group than in the MAST (-) group (Table 4).
Among the children, there was no difference in the
incidence of allergic rhinitis between the MAST
(+) and MAST (-) groups (Table 5). Compared to
the MAST (-) children, significantly more male,
older average age, higher eosionophil counts, higher
total serum IgE, and more elevated IgE subjects

were noted in the MAST (+) group (Table 5).

In the children, the allergen number correlated
well with the eosinophil counts (1=0.60, 7=0.001),
(Figure 3) and total serum IgE levels (r=0.82, p<
0.001), (Figure 4). The total serum IgE levels were
also correlated to the eosinophil counts (r=0.54,
2=0.001). On the other hand, the allergen number
was correlated well only with total serum IgE levels
(r=0.85, p<0.001), (Figure 4), and not with eosino-
phil counts in adults. Higher total IgE levels and

Table 4. Comparison of MAST (+) and MAST (-) groups of asthmatic adults

MAST (+) (n=49, 72.1%) MAST (-) (n=19, 27.9%) p-value
Gender (M/F) 24/25 6/13 0.20
Age (yr) 394+ 143 46.4+ 14.6 0.08
Allergic thinitis 26/49 (53.1%) 6/19 (31.6%) 0.11
Eosinophil count (/uL) 391.5+£329.7 373.7+ 3244 0.89
Eosinophilia 13/25 (52%) 5/9 (56%) 0.86
Total IgE (kU/L) 474 + 562 131+£216 0.13
Elevated IgE 14/19 (73.7%) 1/7 (14.3%) 0.007
FEV % predicted - 83.8+19.5% 72.1+21.3% 0.04
FVC% predicted 99.0 + 18.4% 90.7 + 15.8% 0.10
FEV./FVC (%) 73.6 £ 11.9% 66.9 + 14.9% 0.07
Acsthma severity 23+0.8 24+£09 0.61

Data rep‘fesented by mean = SD. MAST (+): at least one positive allergen in the MAST-CLA test, Eosinophilia: >300/pL, Total IgE: total serum

iramunoglobulin E, Elevated IgE: Immunoglobulin E > 200kU/L

Tiaorac Med 2004. Vol.19 No. 2
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Table 5. Comparison of MAST (+) and MAST (-) groups of asthmatic children

MAST (+) (n=36, 65.5%) MAST (-) (n=19, 34.5%) p-value
Gender (M/F) 29/7 10/9 0.03
Age (yr) 7.6+2.9 56+1.4 0.006
Allergic rhinitis 29/36 (80.6%) 16/19 (84.2%) 0.74
Eosinophil count (/uL) 559 4+ 437 254 £ 163 0.02
Eosinophilia 15/23 (65.2%) 5/14 (35.7%) 0.08
Total IgE (kU/L) 588 £ 578 101 £ 123 0.002
Elevated IgE 24/29 (82.8%) 4/16 (25.0%) 0.001

Data represented by mean + SD. MAST (+): at least one positive allergen in the MAST-CLA test, Eosinophilia: >300/uL, Total IgE: total serum
immunoglobulin E; Elevated IgE: Immunoglobulin E beyond the normal range adjusted by age

ful
[T T
*g 1
g 1600 .
-g_ 1400 .
o
é 1200 - .
W 1000 4 + . /’//‘
.
800 -] M /_//
600 v * s //‘__/
. »
40 //
Py
200 4~ ¢ s
{
H
0 R . . |
’ : 1 13 20

No. of allergen

Fig. 3. Correlation of allergen number and eosinophil count in
asthmatic children (r=0.60, z=0.001)
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Fig, 4. Correlation of allergen number and total IgE in adults (r=0.85,
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more eosinophil counts were noted in the MAST
(+) children than in the MAST (-) children (Figure
5a, b), but there were no significant differences
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Fig. 5. Comparison of (a) total IgE level and (b) eosinophil count
between the MAST (-) and MAST (+) groups of children. The
horizontal bars depict the mean value and SD. MAST (+): at least one
positive allergen in the MAST-CLA test

between the MAST (+) and MAST (-) adults (Table
4).
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Discussion

In this study, the clinical characteristics and
laboratory data of the adults and children were
similar, except that the children had a higher pre-
valence of allergic rhinitis and were predominantly
male. As in other studies [17-18], asthma was more
common in boys than girls, and the gender dif-
ference disappeared during early adulthood [17,19].
Allergic rhinitis and bronchial asthma frequently
coexist, and are reported in from 28% to 78% of
patients with asthma [20-21]. Our study revealed a
high incidence (81.8%) of allergic rhinitis in
asthmatic children — this could indicate an over-
diagnosis connected to non-allergic rhinitis. Adult
patients had a higher prevalence of positive MAST
tests and lower allergen numbers compared with
the children, but there were no significant differ-
ences. The higher allergen number in children re-
sulted from higher incidences of food allergens.

Our study demonstrated the differences bet-
ween the MAST (+) and MAST (-) groups of asth-
matic adults and children. The allergen number was
well correlated to the total serum IgE levels and
peripheral blood eosinophils in the children. In the
MAST (+) group, we found that children might be
sensitive to more allergens, and had a higher incid-
ence of food allergens. Except for food allergens,
the number of other sensitive allergens - including
inhaled allergens, fungus, and pollen, were similar
between the asthmatic adults and children. Tsai et
al. reported that milk, egg white, and Dermatopha-
goides pteronyssinus allergens were more prevalent
in children or adolescents than in adult patients [13-
14]. Lee et al. reported that crab, milk, and egg
whites were the most prevalent food allergens in 2-
6-year-old children with allergic disease in Taiwan
[22]. Our observations were similar. That the incid-
ence of egg white and Dermatophagoides pteronys-
sinus allergens showed no difference between the
adults and children in this study might be due to
the relatively small case number. Our study showed
a much higher incidence of milk allergy in children
than in adults (27.3% vs. 1.5%, #<0.001). The incid-
ence of milk allergy in infancy was reported to be

Thorac Med 2004, Vol.19 No. 2

2%-3%, with a remission rate of 85%-90% before
the age of 3 [23]. This might be the reason that only
one adult had a milk allergy in this study.

In the adult patients, the MAST (+) group
showed a higher FEV % predicted value and a
higher incidence of elevated IgE than the MAST
(-) group. Similar results were also noted in previous
studies in which negative SPT asthmatic patients
had poorer lung function and more severe symptoms
than those with positive SPT [24-25]. In contrast,
another study did not find SPT to be related to FEV,
nor to asthma severity [26]. This result, witnessed
in clinical practice, has not been clearly demon-
strated so far. Good correlations between allergen
number and total IgE levels were noted in both
adults and children. The correlation of allergen
number and eosinophil count was found only in the
children. The allergen challenge might increase the
local concentration of interleukin-5, which cor-
relates directly with airway eosinophilia and stimu-
lates the release of eosinophils into the circulation,
prolonging their survival [27-28]. This might be the
reason that the allergen number correlates to the
eosinophil count. Silvestri et al. also showed that
allergen-induced T-lymphocyte proliferation is
related to the serum IgE level and blood eosinophilia
[29]. The degree of T-lymphocyte proliferation
depends on the intensity of allergen exposure.

In children, the MAST (+) group had a higher
eosinophil count and higher total serum IgE level
than the MAST (-) group. The parameters of posi-
tive SPT, eosinophilia, and high total IgE levels have
been shown to correlate with BHR or asthma [6, 9-
12]; but, the positive rate of all three measures (SPT,
serum IgE, and eosinophil) in the same patients was
from 1.5% to 48% [30-31]. This means that the three
measures were different expressions of the atopic
phenotype. No correlation was noted between the
allergen numbers and eosinophil counts in adults,
which might be due to the different immune ex-
pressions in different examinations.

In conclusion, children might have more
allergens, especially food allergens, compared to
adults in the MAST (+) group. A higher incidence
of eosinophilia and elevated total IgE serum levels
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were found in MAST (+) children than MAST (-)
children. The allergen number in the MAST had a
good correlation with the level of total serum IgE
in both adults and children.
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Pleomorphic Carcinoma of the Lung
Chin-Hung Chang, Jau-Yeong Lu, Shong-Ling Lin*

Objective: To analyze the clinical and pathologic features of biopsy-proven pleomorphic
carcinoma of the iung.

Method: We retrospectively reviewed the data of patients with pleomorphic carcinoma of
the lung, at a hospital in southern Taiwan. The computerized medical records database of
Kaohsiung Veterans General Hospital (VGH-KS) was searched for patients who had pathological
findings of pleomorphic carcinoma of the lung from 1999 through 2003. All of the medical records
were reviewed, and a microscopic examination of the pathological specimens was performed
once again.

Results: Of the 10 patients with histologically confirmed pleomorphic carcinoma, 7 were
men and 3 were women, and the median age was 69 years. Initial presenting symptoms were
cough (n=10), fatigue (n=8), hemoptysis (n=5), chest wall pain (n=4), weight loss (n=4), dyspnea
(n=4) and fever (n=1). The mean size of the tumors was 7.5 cm. The pathological specimens
were obtained by transthoracic sono-guided biopsy, CT-guided biopsy or lobectomy during
operation. Microscopically, the tumors of five patients were composed of spindle and giant cells
exclusively, and the others had epithelial components with squamous cell carcinoma (n=3),
adenocarcinoma (n=2) and large cell carcinoma (n=1). Six patients had immunohistochemical
staining for their specimens. All of these specimens showed a positive result for cytokeratin
stain. The average survival was 6 months.

Conclusions: In our limited experience, the management of pleomorphic carcinoma is not
different from that of other non-small cell lung carcinomas (NSCLC). But the histological findings
are quite different. Sometimes pleomorphic carcinoma is regarded as sarcoma if there are no
carcinomatous transition areas. The most common histological type among our cases was a
tumor composed exclusively of spindle and giant cells. (7Thorac Med 2004; 19: 92-98)

Key words: pleomorphic carcinoma, giant cell carcinoma, spindle cell carcinoma

Introduction

The recent WHO classification of lung tumors
unified the heterogeneous group of non-small cell
lung carcinomas (NSCLC), which contain a sarco-
ma or sarcoma-like component, under the desig-

nation “carcinomas with pleomorphic, sarcomatoid
or sarcomatous elements” (CPSS) [1,2]. This group
includes different entities, such as pleomorphic
carcinoma, spindle cell carcinoma, giant cell carci-
noma, carcinosarcoma and pulmonary blastoma [1,
2]. The incidence of these tumors in the general
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population is rare, comprising approximately 0.1-
0.4% of all lung malignancies [1,2]. These tumors
occur predominantly in heavy-smoking males, with
an average age of 60 years at diagnosis. The tumors
have an aggressive clinical course and commonly
appear as biphasic tumors, with a carcinoma (e.g.
adenocarcinoma, squamous cell carcinoma, large
cell carcinoma or a mixture of these) intermingled
with a sarcomatoid (spindle and/or giant cell) com-
ponent, or with sarcomatous tissue [1-3]. Pleomor-
phic carcinoma, one subtype of CPSS, is defined
as poorly differentiated non-small cell lung cancer
containing spindle and/or giant cells, or a carcinoma
consisting only of spindle and giant cells [1-4]. The
sarcomatoid component, spindle and/or giant cells,
must exceed 10% [1-5]. In order to delineate the
clinical and pathological features of pleomorphic
carcinoma, we reviewed the data of all patients with
pleomorphic carcinoma of the lung at VGH-KS
from 1999 through 2003. Seven men and 3 women
were reviewed. In this report, we describe this rare
biphasic-type tumor from the clinical, pathological
and radiographic points of view.

Materials and Methods

Table 1. Clinical Findings

We retrospectively reviewed the data on pleo-
morphic carcinoma of the lung at VGH-KS from
1999 through 2003, using the WHO classification
of lung cancer proposed in 1999 [5]. The com-
puterized medical records database of VGH-KS was
searched for patients who had pathological findings
of pleomorphic carcinoma of the lung. All of the
medical records were reviewed, and a microscopic
examination of the pathological specimens was
performed again. The following information was
tabulated: (1) age at diagnosis, (2) gender, (3) initial
manifestations, (4) tumor size, (5) tumor location,
(6) history of tobacco use, (7) microscopic findings,
(8) immunohistochemical stain results, (9) type of
therapy, and (10) outcome.

Results

Clinical findings (Table 1)

The patient population consisted of 7 men and
3 women between the ages of 44 and 82 years
(median, 69). The initial presentation included
cough, fatigue, chest wall pain, hemoptysis, weight
loss, dyspnea and fever. Six patients had a history
of tobacco exposure. Tumor size ranged from 4 to
15 cm (average 7.5 cm). The tumors were predo-

No Ageat Gender Initial manifestation Smoking  Tumor size Tumor Stage
diagnosis history (maximal location
diameter)
1 56 F Thoracic pain, cough, fatigue No 7.5 cm RUL Stage IV
2 73 M Thoracic pain, cough, weight loss, Yes 8 cm RUL Stage IV
dyspnea, fatigue
3 70 M Cough, hemoptysis Yes 5cm RML, RLL - Stagelb
4 65 M Thoracic pain, cough, weight loss, Yes Scm Right hilum Stage IV
fatigue
5 66 M Cough Yes 8cm RUL Stage Illa
6 61 F Cough, fatigue No 4.4 cm LUL Stage Ila
7 82 M Thoracic pain, cough, hemoptysis, Yes 10 cm RUL Stage I1Ib
weight loss, dyspnea, fatigue, fever
8 78 M Cough, hemoptysis, weight loss, fatigue ~ No 7.6 cm Right hilum  Stage IIb
9 69 M Cough, hemoptysis, dyspnea, fatigue Yes 15 cm RLL Stage IlIb
10 44 F Cough, hemoptysis, dyspnea, fatigue No 4 cm RLL Stage Illa
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Table 2. Microscopic Findings

No Microscopic finding Immunohistochemical stain
1 Spindle and giant cells Positive for cytokeratin
2 Spindle and giant cells Positive for cytokeratin
3 Spindle cells and poorly differentiated SCC Nil
4 Spindle and giant cells Positive for cytokeratin and vimentin
5 Spindle, giant cells and poorly differentiated SCC Nil
6 Spindle cell, adenocarcinoma and SCC Nil
7 Spindle and giant cells Positive for cytokeratin, negative for vimentin
8 Spindle, giant and large cells Positive for cytokeratin, negative for mucin
9 Spindle and giant cells Positive for cytokeratin, negative for vimentin, CEA
10 Spindle, giant cells and adenocarcinoma Nil

minantly located in the right lung (9:1), and were
located peripherally in 8 patients. At the time of
diagnosis, three patients had stage IV disease, two
had stage IIIb, three stage Illa, one stage IIb and
one stage Ib.

Microscopic findings (Table 2)

The tumors in five patients were composed
exclusively of spindle and giant cells (Figure 1).
The shape of the spindle cells was fascicular, whe-
reas the shape of the giant cells was varied, and in-
cluded polygonal, multiple nuclear and oval types.

) Fig. 1. Pleomorphic carcinoma composed exclusively of spindle and
Five patients had epithelial components, either giant cells.

squamous cell carcinoma (n=3), adenocarcinoma
(n=2) or large cell carcinoma (n=1) (Figure 2).
Specimens from six patients underwent immuno-
histochemical staining, and all showed positive
results for cytokeratin stain (Figure 3).

Follow-up and outcome (Table 3)

Seven patients had expired as of Nov 2003.
Survival ranged from 3 to 19 months, with a mean
of 6 months. Among these 7 patients, one with stage
IITa disease received an operation and adjuvant ir e
chemotherapy, and survived for 19 months. The Sl o :
patients who were still alive as of Nov 2003, with L R L ”* {
stage Ib, Illa or Illa disease underwent an operation. Fig. 2. Pleomorphic carcinoma composed of spindle cells and poorly
Both stage Illa patients received adjuvant chemo- differentiated squamous cell carcinoma.
therapy post-operation. In our series, four patients
received an operation and they seemed to gain an
advantage in survival from this.

Theorac Med 2004. Vol.19 No. 2
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Fig. 3. Pleomorphic carcinoma with positive cytokeratin stain.

Discussion

According to the recent WHO classification of
lung tumors, pleomorphic carcinoma of the lung is
defined as a poorly differentiated NSCLC con-
taining spindle cells and/or giant cells, or a carcino-
ma consisting only of spindle and giant cells [5].
According to a previous work by Fishback et al. [3]
and to the 1999 WHO classification [5], the pleo-
morphic carcinoma should comprise at least 10%
of spindle and / or giant cells. If a component of
small cell carcinoma is found, the tumor is classified
as a combined small cell carcinoma [5]. By this
definition, we found 10 patients with pleomorphic
carcinoma from 1999 through 2003. This tumor

Table 3. Follow-up and Outcome (as of Nov 2003)

shows a fascicular to a single, large or multiple
nuclear pattern comprised of atypical spindle and
giant cells, and is difficult to distinguish from a true
sarcoma, such as malignant fibrous histiocytoma
(MFH) and fibrosarcoma, if no carcinomatous areas
are found on the hematoxylin and eosin (H&E)
sections [6-8]. However, an immunochistochemical
stain may help in the differentiation, if the epithelial
markers, such as cytokeratin, CEA, EMA or Ber-
EP4 are positive [3,10]. With regard to the origin
of the neoplastic spindle and giant cells, three hypo-
theses have been considered. First, carcinoma cells
change into neoplastic spindle and giant cells, and
remain carcinomatous. Second, these cells originate
from carcinoma, but undergo mesenchymal dif-
ferentiation and change into true sarcoma. Third,
these cells originate from sarcoma and differentiate
into carcinoma. Since transition carcinomatous areas,
immunoreactive for epithelial markers and intracy-
toplasmic mucin production, are detectable in this
kind of tumor, the first hypothesis is plausible [6].
In our series, fifty percent of the tumors were com-
posed exclusively of spindle and giant cells com-
pared with 38.5% in Fishback’s series [3].
Pleomorphic carcinoma tends to be a large peri-
pheral lung tumor [3]. The average size of the
tumors in our series was 7.5 cm. The tumors of 8
patients were located peripherally. Two patients
presented with right shoulder pain due to a Pancoast

No Type of therapy Stage Survival length
1 Radiotherapy to tumor Stage IV 5 months

2 ~ Supportive care Stage IV 3 months

3 Surgery Stage Ib Still alive (> 2 years)
4 Palliative radiotherapy to bone Stage IV 4 months
5 Surgery + C/T* (CIS + GEM)* x IV Stage Illa Still alive (> 3years)
6 Surgery + C/T (CIS + GEM) x IV Stage Illa Still alive (> lyear)
7 Supportive care Stage IIIb 4 months

8 Radiotherapy to tumor Stage ITb 3 months

9 C/T(cyclophosphamide, epirubicin, cisplatin) x II Stage I1Ib 5 months

1G Surgery + C/T (GEM + CIS) x IV Stage I1la 19 months

* C/T": Chemotherapy
* CIS': Cisplatin, GEM: Gemcitabine
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tumor. Radiotherapy was performed for one patient,
and her symptoms improved. The median survival
of patients with pleomorphic carcinoma was 10
months in the Fishback et al. series [3], compared
with that of ordinary lung carcinomas (20 months
for adenocarcinoma, 18.5 months for squamous cell
carcinoma, and 12.6 months for large cell carcinoma
[16]) and primary sarcoma of the lung (24 months
[11] to 28 months [12]). Fishback et al. also reported
that pleomorphic carcinomas, with a size > 5 c¢m,
clinical stage > I, and lymph node involvement,
shortened patient survival. Due to the limited num-
ber of patients, we could not reach the same con-
clusion. But we found that a patient had a better
prognosis if he or she had a resectable tumor. Of 7
mortalities, only one patient had a resectable tumor
and received an operation. That patient survived
19 months compared with 3-5 months for those who
received supportive care or chemotherapy alone.
The prognosis of patients with pleomorphic carci-
noma is poor despite surgery, irradiation, and che-
motherapy [13]. Some have reported that distant
metastases occurred in patients with pleomorphic
carcinoma more frequently, earlier and were more
closely associated with esophagointestinal metas-
tases [14]. The average postoperative survival was
5 months, while the average post-chemoradio-
therapy survival was 2.7 months in one series [15].
However, our patients with resectable tumors had
a better prognosis and longer survival.

In conclusion, we have reviewed the clinical,
histologic and immunohistochemical findings of 10
cases with pleomorphic carcinoma of the lung. Since
this kind of tumor is composed of sarcomatoid cells,
it sometimes may be confused with a true sarcoma,
if no carcinomatous components are found. Staging
in pleomorphic carcinoma plays an important role
in the prognosis, and is decisive in whether an oper-
ation is suitable. Surgical treatment played an im-
portant role in one patient’s prognosis in this series.
In our experience, however, the management of
pleomorphic carcinoma is not different from that
of other non-small cell lung cancers.

T horac Med 2004. Vol.19 No. 2
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Predicting Value of Abdominal Perfusion Pressure
and Plasma Renin Activity in Mechanically Ventilated
Patients

Wen-Te Liu, Mei-Chen Yang, Chung-Jen Huang, Horng-Chyuan Lin,
Chun-Hua Wang, Han-Pin Kuo

Rationale: Clinical experience and experimental studies suggest that intra-abdominal
hypertension and positive end-expiratory pressure (PEEP) ventilation might alter splanchnic
hemodynamics to a significantly greater degree. Our study assessed the influences of raising
positive end-expiratory pressure (PEEP) on intra-abdominal pressure (JAP) and the renin-
angiotensin-aldosterone system in patients admitted to intensive care unit.

Motheds: Twenty-six mechanically ventilated patients with normal hemodynamic status
were recruited. Their IAP, mean arterial pressure (MAP), plasma renin activity, and aldosterone
level were measured at 0 and 1 hour after the raising current PEEP level. In addition, we assessed
intra-abdominal perfusion by simply calculating abdominal perfusion pressure (APP) as MAP
minus IAP. The values of the elevated PEEP were 6 or 10 cmH,O selectively with the intention of
avoiding peak airway pressure beyond 35 cmH,O. All the patients were followed up until the
termination of ICU hospitalization and their mortality rates were recorded.

Results: The patients with a higher IAP and lower APP had significantly elevated renin
activity (n = 26, r = 0.64, p < 0.001 and n = 26, r =-0.70, p < 0.0001, respectively). The seven
patients who expired in the ICU had significantly elevated renin activity and aldosterone levels
and lower APP, compared with the 19 patients who survived ICU hospitalization. Elevated PEEP
could significantly affect IAP from 7.9 £ 0.7 t0 9.6 + 0.7 mm Hg (n = 26, p < 0.0001) and APP
from 66.7 + 1.3 t0 65.2 + 1.4 mm Hg (n = 26, p < 0.05) respectively. However, there was no
significant difference in plasma renin activity and aldosterone levels in the two levels of PEEP.
Conclusions Plasma renin activity was significantly correlated with IAP and in an inverse manner,
with APP. Higher APP and lower plasma renin revealed better patient outcome. Both AP and
APP were significantly affected by raising the PEEP level. Assessment of APP and plasma renin
activity in patients receiving mechanical ventilation can help clinicians in adjusting the ventilator
and predict patients’ outcome. (Thorac Med 2004; 19: 99-7108)

Key words: positive end-expiratory pressure (PEEP), intra-abdominal pressure, abdominal perfusion
pressure, plasma renin activity
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Introduction

Acute elevation of intra-abdominal pressure
(IAP) has been shown to adversely affect the
cardiac, gastrointestinal, hepatobiliary, pulmonary,
and central nervous systems, and renal function [1-
5]. Most of the published data describing intra-
abdominal hypertension (IAH) were obtained from
the observation of surgical patients or through ex-
perimental studies.

Flevated IAP influences the respiratory system
mechanics through an elevation of the diaphragm,
which causes a reduction in respiratory compliance,
increased airway pressure, and hypoventilation [6].
Therefore, it is also supposed that in medical pa-
tients, especially those who receive mechanical
ventilation, a prolonged elevation of IAP may occur
during medical intensive care unit (ICU) hospitali-
zation, thus leading to further respiratory distress
and subsequently multiple organ dysfunction and
eventual death [7]. Animal studies have demon-
strated that mechanical ventilation at a high volume
and pressure can be deleterious to the lungs [8].
Hyperinflation with intrinsic positive end-expira-
tory pressure (PEEP1) loads the respiratory muscles
and causes dyspnea in obstructive lung disease [9].
Furthermore, the application of PEEP at values
greater than PEEPi may substantially aggravate lung
hyperinflation, and increase lung volume and peak
airway pressure [10]. It is well known that pressure
changes during respiration are transmitted to other
structures in the mediastinum and abdomen [11].
However, little is known about whether the appli-
cation of positive pressure ventilation, especially a
higher PEEP, with ICU patients will influence their
outcome through an effect on the IAP.

The abdominal consequences of an elevated
LAP include a reduction in splanchnic and hepatic
blood flow and an increase in renal venous pressure
[12] with renal blood flow redistribution and
oliguria. Therefore, prolonged increased IAP and
reduced renal perfusion may also alter the renin-
angiotensin system with elevated plasma renin
activity and aldosterone levels. The activation of
the renin-angiotensin system will aggravate heart

Traorac Med 2004. Vol.19 No. 2

failure, arterial hypertension, and electrolyte
imbalance [13], as well as enhance susceptibility
to T cell-mediated injury in anti-glomerular base-
ment membrane Ab-induced GN [14], thus leading
to a poor prognosis critically ill patients.

Cheatham et al [15] suggested that it is unlikely
that a single threshold value of TAP can be globally
applied to make decisions for all critically ill pati-
ents because critical IAP clearly varies from patient
to patient and even within the same patient as se-
verity of illness changes. Therefore, a new concept
of abdominal perfusion pressure (APP), defined as
mean arterial pressure (MAP) minus IAP, was
introduced as a superior predictor of outcome in
patients with IAH [15].

It is difficult to accurately predict the IAP of
patients by clinical assessment alone [16]. There-
fore, several new methods have been developed to
evaluate intra-abdominal microcirculation directly
[17-19]. However, the measurement of intravesi-
cular pressure is still the most simple and effective
method [18,20,21]. Therefore, the present study
measuring of intravesicular pressure, as well as the
effect of raising positive end-expiratory pressure
(PEEP) on the change in IAP, to indirectly eva-
luatethe IAP of mechanically ventilated patients.
We also measured plasma renin activity and aldo-
sterone levels in these patients, and estimated their
relationships to IAP, APP, and patient outcome.

Materials and Methods

Study Design

This prospective, observational study was de-
signed to assess the effects of artificially increased
PEEP on intra-abdominal pressure (IAP) in me-
chanically ventilated patients.

Patients

Selected respiratory failure victims admitted to
the medical intensive care unit of Chang Gung Me-
morial Hospital between May and November 2002
were enrolled in the study. The eligibility require-
ments included having undergone endotracheal intu-
bation with mechanical ventilation. None of the
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patients had a history of heart failure, intra-abdo-
minal, prostate, or bladder surgery. All had a Foley
catheter inserted into the urinary bladder. The hemo-
dynamic status was stable, with mean arterial pre-
ssure (MAP) = 70 mm Hg. During the study period,
the patient’s peak airway pres-sure was kept < 35
cm H,O with no inotropic agent prescribed.

Intra-abdominal pressure measuring

- Urinary bladder pressure measurement as an
estimation of IAP is simple, reliable, and widely
accepted [22]. Each patient, with a 14-French Foley
catheter inserted was placed in the supine position
and kept flat for recordings. We connected the Foley
catheter to a device designed for measuring central
venous pressure (“C.V.P. scale system”, SIGMA®).
After draining the bladder and clamping the distal
part of the catheter from the connecting site, 60 mL
of water was infused. The tubing of the C.V.P. scale
system was carefully examined to avoid kinks and
air bubbles. The bladder pressure was assessed as
the height of the column of fluid measured from
the meniscus to the anterior iliac crest. The column
of fluid was observed for appropriate respiratory
variation, and all measurements were taken at end-
expiration. '

Stzedy protocol

The baseline data, including mean arterial pres-
sure, intra-abdominal pressure, ventilator pres-sure
(positive end-expiratory pressure, peak inspir-atory
pressure), plasma renin activity and aldos-terone
level were collected initially. We took these pati-
ents’ blood samples between 9 a.m. and 10 a.m. to
avoid circadian differences in renin and aldo-
sterone. Then we selectively raised the PEEP level
6 or 10 cmH, O above the current value to avoid a
peak airway pressure beyond 35 cmH,0. All
measurement that were done before were taken
again 60 minutes later, then the PEEP level was
reverted to the previous value. We also recorded
the. APP at the two levels of PEEP by calculating
MAP minus IAP. All patients were followed up until
the termination of ICU hospitalization. They were
divided into two groups based on survival or not at

ICU discharge. All the parameters described above
were compared between these two groups.

Plasma renin and aldosterone assays

The aldosterone concentration was measured
from the serum of a 10-ml blood sample (Count-A-
Count, D.P.C., Los Angeles, CA, USA). Normal
values for seated patients range between 40 and 310
pg/ml. The conversion factor for SAC measured in
pg/ml into pmol/l (ST units) is 2.775.

The active renin concentration was determined
in plasma using an immunoradiometric assay
(IRMA, Active Renin, Nichols®, CA, USA). This
method shows a strong correlation with commercial
plasma renin activity assay methods (correlation
coefficient r = 0.91). The normal range in seated
patients is between 4.2 and 45.6 pg/ml. The
sensitivity of the assay as deter-mined by the 95%
confidence interval of 20 repli-cates of the Zero
Standard is 0.84 pg/ml. The intra-assay variation is
2.5% and the interassay variation 7.96%.

Statistical analysis
All measured data in the two levels of PEEP
ventilation were compared through a paired t-test.
If scatter plots suggested deviations from normality,
a nonparametric analysis (Wilcoxon matched paired
test) was used. Change from baseline was expressed
as mean+SE. Linear regressions using plasma renin
activity and aldosterone levels as the dependent
variables and IAP, APP, and MAP as independent
variables were performed to quantify the relation-
ship between these variables. We calculated an un-
paired two-tailed t-test to differentiate the survival
and mortality groups during ICU hospitalization.
Statistical significance was assumed at p < 0.05.

Results

Twenty-six mechanically ventilated patients
were entered into the study. The patients’ demo-
graphic data are listed in Table 1. Plasma renin
activity (n=26) was significantly correlated to the
level of basal IAP (r=0.64, p <0.001), and inversely
correlated to the level of basal APP (r =-0.70,p <
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0.0001). There was also a significantly inverse
correlation between MAP and plasma renin activity
(r=-0.50, p < 0.05). However, the levels of basal
IAP, APP and MAP didn’t significantly correlate
to the plasma aldosterone level (Figure 1).

We assessed the patient outcome based on the
presence of ICU mortality. Seven patients expired
during their ICU stay; the remainding patients (19
patients) were successfully extubated and then
transferred to the general ward. Compared with
those who survived at ICU discharge, these 7 ex-
pired patients had significantly lower APP (62.1+

Table 1. General demographic data from the study population (n = 26)

Wen-Te Liu, Mei-Chen Yang, e/ o/,

2.4 vs. 68.5+1.4 mmHg) and higher levels of plasma
renin activity and aldosterone (138.8+54.3 vs.
43.0+8.8 ng/ml/hr. and 153.2+£50.7 vs. 58.0+£7.7 ng/
dl, respectively) (Table 2).

The changes in IAP occurred immediately after
elevating the PEEP level and persisted until the
PEEP was reverted to its previous value, At a high
PEEP level, the IAP of 24 patients had increased,
one decreased and one had no change. Raising the
PEEP generated a significant increase in IAP from
7.9£0.7 t0 9.6+£0.7 mm Hg (n =26, p <0.0001) and
a significant decrease in APP from 66.7+1.3 to

Patient Age Main Sex PEEP Ppeak ICU
No. (yrs) Diagnosis Basal — higher Basal - higher mortality
1 82 Pneumonia M 8-18 17-27 -
2 76 Pneumonia M 6-16 13-23 -
3 74 Right empyema, M 10-16 28 —35 -
4 76 Urosepsis F g8§-14 28 - 34 Y
5 69 COPD M 616 18-25 -
6 69 Pneumonia M 6—16 17-28 -
7 85 Pneumonia M 8—14 24 -30 Y
8 75 Acute on CRF F 6-16 15-25 -
9 81 Pneumonia M 6-—12 27-33 Y
10 81 Pneumonia M 8-18 25-34 -
11 72 Bronchiectasis F 6--12 25-31 Y
12 85 Bronchiectasis M 8-14 24 -30 -
13 75 Urosepsis F 6—12 23-30 Y
14 82 Urosepsis F 612 24 -31 Y
15 78 COPD M 8- 14 25-33 -
16 69 Pneumonia F 8-14 18 —24 -
17 76 COPD M 1016 23 -30 -
18 81 Pneumonia M 12-18 26-33 -
19 72 Pneumonia M 6-16 21 -28 -
20 69 Pneumnia F 6—16 22 -28 -
21 54 Organophosphate intoxication M 8§-14 24 - 30 -
22 67 Pneumonia F 8—-14 23-30 -
23 73 Pneumonia M 10-16 24 - 30 -
24 66 COPD M 8- 18 22 - 31 -
25 73 Pneumonia F 6-16 18 — 28 -
26 72 Pneumonia F 6-16 21-30 Y

Ppeak, peak inspiratory pressure, cm H,O; PEEP, positive end-expiratory pressure, cm H,0; CRF, chronic renal failure.

Thiorac Med 2004. Vol.19 No. 2
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Fig. 1. Correlations between intra-abdominal pressure (IAP), abdominal perfusion pressure (APP), mean arterial pressure (MAP) and plasma renin

activity, aldosterone level at basal-PEEP level. *Spearman correlation, 2 < .05

Table 2. Comparison of APP, MAP, IAP, plasma renin activity and aldosterone level between patients with and without ICU mortality (basal PEEP

level)

ICU mortality APP mm Hg MAP mm Hg IAP mm Hg Renin ng/ml/hr ~ Aldosterone ng/dl
Yes,n=7 62.1+24 71.4+0.6 94+2.1 138.8 & 54.3 153.2 £50.7
No,n=19 68.5:+ 14 75.8+1.3 73+0.6 43.0+ 8.8 58.0£7.7

P value <0.05 NS NS <0.05 <0.01

Unpaired t test, 7> 0.05: NS, no significance

65.2+1.4 mm Hg (n = 26, p < 0.01). However,
elevated PEEP didn’t affect MAP (from 74.6£1.0
to 74.8+1.0 mmHg), plasma renin activity (from
68.8+17.4 to 70.2+17.7 ng/ml/hr), or the aldosterone
level (from 83.7£16.4 to 93.2+£16.6 ng/dl) signi-
ficantly (Figure 2).

Discussion

In the present study, the patients with a higher
IA P had elevated plasma renin activity. Raising the
PEEP level in mechanically ventilated patients will
significantly increase their IAP. All of the results
described above are discussed herein for their
clinical implications and further application:

Elevated IAP versus plasma renin activity and
aldosterone level

Previous experimental studies and clinical
observation have demonstrated that acute elevated
IAP affects intra-abdominal organ perfusion with a
manifestation of increased plasma renin activity and
aldosterone levels [1,3,4,22,23]. In our patients, the
higher the IAP, the higher the measured plasma
renin activity, suggesting that IAP may regulate the
renin-angiotensin-system through a direct effect on
renal perfusion [24-26]. However, the direct mea-
surement of intra-abdominal organ perfusion re-
quires more invasive, time-consuming and expen-
sive intervention [19]. Cheatham et al [15] proposed
the concept that a simple calculation of abdominal
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Fig. 2. Effect of the elevated positive end-expiratory pressure (PEEP) on intra-abdominal pressure (IAP), mean arterial pressure (MAP), abdominal

perfusion pressure (APP). *Wilcoxon signed rank test, p < .05

perfusion pressure (APP), defined as mean arterial
pressure (MAP) minus [AP, should be a superior
parameter to either MAP or [AP alone in the
assessment of intra-abdominal hypertension. In the
present study, IAP, APP and MAP were signifi-
cantly correlated to plasma renin activity and APP
seemed to be the most linearly related among the
three parameters. Although the concept of simply
calculating APP as MAP minus IAP requires further
prospective studies [15], the most significant corre-
lation between APP and plasma renin activity is
consistent with the theory that all the major factors
regulating renin secretion are related to effective
intravascular volume, i.e. intra-abdominal organ
perfusion [27-29]. On the other hand, the plasma
aldosterone level was not related to APP and MAP.
Angiotensin Il and an elevated plasma potassium
concentration are the major stimuli of aldosterone
secretion which can also be enhanced by adrenocor-
ticotropic hormone (ACTH) and hyponatremia, but
suppressed by atrial natriuretic peptide [30-32].
Ammong these factors, the production of angiotensin
II and atrial natriuretic peptide varies with volume
status which affects aldosterone and renin in the
same manner. However, the ACTH level, plasma
potassium and sodium concentration may have var-
ied between our patients. This explains the discre-
pancy between plasma renin activity and the aldos-
terone level in the present study. In addition, there
are extrarenal renin-angiotensin systems that can
synthesize angiotensin II at a variety of sites,
including the kidney, vascular endothelium, adrenal
gland, and brain [33,34]. It is the local effect of the
renin-angiotensin system that can play an important

Thorac Med 2004. Vol.19 No. 2

role in the regulation of vascular tone and possibly
in the development of hypertension. However, these
local effects cannot release enough renin or angio-
tensin II into systemic circulation, so measurement
of the plasma renin activity or angiotensin II levels
may be a misleading estimate of the tissue activity
in this system [35,36]. Moreover, Findling et al [37]
also observed that a significant subset (21%) of
seriously ill patients have inappropriately low aldo-
sterone levels, despite elevated plasma renin acti-
vity. This dissociation is not due to an impairment
of angiotensin II production or changes in plasma
ACTH or K+. This phenomenon is associated with
a higher mortality during critical illness. In light of
the evidence of decreased adrenal androgen secre-
tion during severe illness, this dissociation of renin
and aldosterone may represent an additional adrenal
adaptation designed to promote cortisol production
in critically ill patients [37]. This result may explain
why APP seemed to be more linearly related with
renin activity than aldosterone and why there exists
an inconsistency between renin and aldosterone in
our study.

In addition, the methods used to measure renin
and aldosterone may influence the results. We took
the blood samples between 9 a.m. and 10 a.m. to
avoid the circadian differences. However, there were
some shortcomings to this procedure. First, the
effect of tourniquet related blood stasis may have
lowered renin levels markedly. Second, the mea-
surement of plasma renin concentration provides
considerable advantages over the more widely
measured plasma renin activity. Plasma renin acti-
vity means the rate of angiotensin I formation per
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unit of time. However, renin substrate (on which
renin acts) is normally not present in sufficient
quantities for maximal renin effect. In the method
used to check plasma renin concentration, excess
renin substrate is added to measure the maximal renin
effect, then the result is compared with standard
renin preparations to calculate the patient’s renin
concentration. Measuring plasma renin activity is
adequate for clinical purposes and is technically a
little easier. Estrogens increase renin substrate, so
the plasma renin concentration would be more
accurate in that situation [42].

The importance of AAP in the prediction of
outcome

Cheatham et al [15] suggested that IAP mea-
surements alone do not have sufficient sensitivity
and specificity to be useful as a resuscitation
endpoint or predictor of mortality in patients with
IAH. The abdominal perfusion gradient or APP
seems to be the best predictor of patient outcome
when compared with MAP, IAP, or other traditional
resuscitation endpoints, such as arterial pH, base
deficit, arterial lactate, and hourly urinary output.
Many of these parameters are maintained at rela-
tively normal levels until late in the progression of
IAH, at which point end organ dysfunction is im-
minent and progression to ACS is inevitable. How-
ever, the calculation of APP addresses not only the
severity of IAH present at that time, but also the
adequacy of tissue perfusion and the need for
additional resuscitation. Our data, consistent with
that of a previous study [15], reveal that a lower
level of APP foretells a better prognosis, suggesting
routine measurement of APP levels in critical ill
patients is worthwhile.

Patient outcome

Previous studies revealed that patients who
suffer abdominal trauma or receive abdominal
surgical intervention may develop intra-abdominal
hy pertension which causes further morbidity and
mortality [7,40,41]. Although patients’ TAP is this
study was relatively lower than that in patients who
un dergo surgery or suffer abdominal trauma, there

was also a significant difference in APP, and in the
renin and aldosterone levels between the patients
that expired or survived to ICU discharge, indicating
that even in the ICU, prolonged elevated IAP (i.e.,
persistently low APP) may have a significant in-
fluence on patient outcome [15]. Our results also
show that in these normotensive patients, the renin
and aldosterone levels differed markedly between
who expired in the ICU and those who surived,
suggesting that in critical ill patients with normal
blood pressure, lower APP combined with higher
renin or aldosterone levels may indicate a poor intra-
abdominal perfusion and outcome.

Lffects of raising positive end-expiratory pressure

Positive end-expiratory pressure (PEEP) venti-
lation and intra-abdominal hypertension can cumu-
latively deteriorate visceral perfusion [24,38]. Our
study revealed the significant effects of raising
PEEP on IAP and APP. However, there was no sig-
nificant difference in MAP, renin activity and the
aldosterone level between the two levels of PEEP.
We believe that the change in plasma renin activity
and aldosterone level is time-consuming and that
the one hour application of PEEP in our study was
too short a duration to raise their level [39]. Further
long-term observation of the time course needed to
change renin and aldosterone concentrations at
different levels of IAP is required.

Conclusion

Our study revealed that intra-abdominal pres-
sure was significantly correlated with plasma renin
activity. Abdominal perfusion pressure, the newly
proposed concept MAP minus IAP, was also corre-
lated with the level of plasma renin and was a better
predictor of intra-abdominal perfusion and patient
outcome than IAP itself. Furthermore, raising the
PEEP level increased IAP and APP significantly.
In many situations, most patients receiving mecha-
nical ventilation in the ICU may need a high PEEP
level. We concluded that the assessment of APP
and plasma renin activity can help us to evaluate
the optimal PEEP level and predict patient outcome.
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Spontaneous Catheter Migration of Implantable
Vascular Access Device — Two Case Reports and
Review of the Literature

Chien-Ho Tsai, Han-Shui Hsu, Wei-Juin Su, Hsin-Liang Lai,
Liang-Shun Wang, Min-Hsiung Huang

The implantable vascular access device (IVAD), sometimes called the “implantable infusion
port”, is usually used for drawing blood samples, administering drugs, and supplying fluids or
nutrition. Some of the complications that cause malfunctioning of the device have been reported.
We describe herein two unusual cases with a spontaneous catheter migration of the IVAD. In
the first case, the initial port malfunctioning was followed by a total occlusion and an inability to
infuse. In the second case, the port malfunctioned, and only sometimes was not in a full-running
mode during infusion. A migration of the central venous catheter can lead to vascular, neurologic,
or infectious complications. Although some authors have reported non-operative methods to
correct the positioning of the displaced central venous catheter, it is difficult to re-position the
catheter of an [VAD, which is implanted completely subcutaneously. Removal and replacement
are usually necessary in these cases. (7horac Med 2004; 19: 109-174)

Key words: migration, catheter, implantable vascular access device

Introduction

In cancer patients with locally advanced tumors
or distant metastases, chemotherapy is the treatment
of choice. The administration of chemotherapeutic
drugs usually requires an implantable vascular
access device (IVAD). The device is usually implan-
ted in the upper chest, and the catheter is inserted
into the great vein of the thorax. More than 1,200
cancer patients per year undergo IVAD implantation
surgery at our institution. Secondary migration in-
dicates the malpositioning of a catheter that was
initially in the proper location. These cases are
unusual. We report herein two cases with the spon-
taneous catheter migration of an IVAD, and review

the literature. We discuss the causes, complications
and methods of management.

Case Reports

Case 1

A 61-year-old female was a patient with
adenocarcinoma of the lung with right malignant
pleural effusion and lung-to-lung metastasis; the
clinical staging was T4AN3M1, stage I'V. Since the
patient had to receive long-term chemotherapy, she
underwent a subcutaneous IVAD implantation via
the left cephalic vein. The surgery was performed
uneventfully, and the catheter positioning was
checked with C-arm fluoroscopy intra-operatively.

Division of Thoracic Surgery, Department of Surgery, Taipei Veterans General Hospital, Taipei, Taiwan
Address reprint requests to: Dr. Han-Shui Hsu, 201, Sec 2, Shih-Pai Road, Taipei, Taiwan 112
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The postoperative chest X-ray (Figure 1) showed
the tip of the catheter positioned at the junction of
the innominate vein and the superior vena cava. She
received a course of chemotherapy through this de-
vice. Two weeks later, the follow-up chest X-ray
film showed that the tip of the catheter had migrated
to the ipsilateral internal jugular vein (Figure 2).
The device was still functioning well at that time.
She was taken to the operating room 6 months after
the first surgery. This totally occluded subcutaneous
IVAD was removed and a new one was implanted
on the right side without difficulty.

Case 2

A 62-year-old male was a victim of adenocar-
cinoma of the RUL with mediastinal lymphadeno-
pathy, pleural seeding and right-side massive
malignant pleural effusion; the clinical staging was
T4AN2MO, stage ITIB. He required long-term chemo-
therapy. He underwent a subcutaneous IVAD
implantation surgery via the left cephalic vein. The
surgery was performed without difficulty, and C-
arim fluoroscopy revealed the proper positioning of

Fig. 1. The tip of the catheter was at the junction of the innominate

vein and the superior vena cava.

Th-orac Med 2004. Vol.19 No. 2

Fig. 2. Follow-up 2 weeks later. Chest X-ray film shows the tip of the
catheter has migrated to the ipsilateral internal jugular vein.

the catheter tip during operation. The postoperative
chest X-ray (Figure 3) showed that the tip of the
catheter was at the junction of the innominate vein
and the superior vena cava. On a film taken 5 weeks
after the previous X-ray, and 2 months after the
emplacement of the device, the tip of the catheter
was noted to have migrated backward via the left
subclavian vein (Figure 4). No management was
undertaken at that time. Another film taken 9 days
later showed a circular kinking of the catheter
(Figure 5). The patient was taken to the operating
room, where the device was removed. He refused
re-implantation of a new device and further chemo-
therapy because he could not tolerate the side effects
of the treatment.

Discussion
The totally implanted venous and arterial access

system, which replace the use of external catheters
in cancer treatment, was introduced in 1982 [1].
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Fig. 3. The tip of the catheter was at the junction of the innominate

vein and the superior vena cava.

Along with the increasing use of IVADs has come
an expanding variety of complications. Many com-
plications are discovered at the time of operation,
others can occur at a later time. Malpositioning of
the catheter at the time of operation is easily iden-
tified by fluoroscopy, and a re-directioning mani-
pulation can be done immediately, before the wound
closes. We describe two cases with a secondary mig-
ration of the catheter. In case 1, the patency of the
device was gradually compromised because of mal-
positioning. We re-implanted a new device after the
first one had been removed. In case 2, we removed
the device to prevent any further undesired mig-
ration of the catheter. Some series have reported
the spontaneous migration of the central venous
catheter. Lum and Soski reported 25 spontaneous
migrations among 1794 external central venous
catheters emplaced over a 5-month period (2.4%)
[2]. Krasnow encountered 4 migrations of 60 Hick-
man catheters (6.7%) in a period of 4 days to 3
weeks after emplacement [3]. In our study, the
cath eter migrated within 2 weeks in case 1, and in

tip of the catheter has migrated backward via the left subclavian vein.
(see arrow)

Fig. 5. Intravascular circular kinking of the catheter. (see arrow)
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case 2, it migrated spontaneously 2 months after
implantation.

In the first case presented herein, the catheter,
which had migrated into the wrong position, was
not removed immediately, because it was still fun-
ctioning fairly well when the improper positioning
was recognized. Vazquez encountered a spontane-
ous re-directing to the proper position of a previo-
usly malpositioned catheter, without any mani-
pulation [4]. However, the potential risk of infection
due to a malpositioned catheter has been reported
[5]. The spontaneous migration of catheters will also
lead to the potentially harmful side effects of drugs
or hypertonic solution injected into the smaller
peripheral veins, and local phlebitis or venous
thrombosis could occur. Infusion of hypertonic so-
lutions into the internal jugular vein has been re-
ported to cause cortical venous thrombosis of the
brain [6]. When retrograde infusion is given, venous
return is retarded by increasing of the static venous
pressure. In our experience, we found facial edema
in another patient during infusion via a malpo-
sitioned external central venous catheter with the
tip misplaced distally into the internal jugular vein.
Other complications include neck, shoulder, or ear
pain, or neurologic deficits. The central venous
catheter may remain for a time in the wrong position
before it is recognized. Some authors have sugges-
ted that serial X-ray films should be taken to locate
the spontaneous migration of catheters [7]. Even
though the patient is asymptomatic and the device
is functioning well, removal and replacement of the
catheter is suggested when an improper position is
identified.

Radiologists and surgeons have attempted to
re-direct the tip of the external central venous
catheter and Hickman catheter with a guide wire or
Fogarty balloon catheter, whenever it is impossible
to place a wire or catheter through the subcutaneous
device [8-12]. Pasteur repositioned the catheter tip
successfully by means of snaring the tip with a loop
via a transfemoral approach. The catheter tip was
pulled down from the internal jugular vein into the
SVC [13]. This method can be used in cases of a
migrated port catheter. However, if the cause of the

Thorac Med 2004. Vol.19 No. 2

catheter migration has not been determined and
dealt with, migration could occur again. The definite
cause of migration is unknown. It may be related to
the position of the catheter, engorgement of the
accessed vein with turbid blood flow, or the catheter
material itself. In our two cases, no evidence of
proximal obstruction of the accessed vein or venous
engorgement with an abnormal blood flow could
be demonstrated. The two catheters in our cases
were relatively short, and the tips were at the jun-
ction of the innominate vein and the SVC. The ideal
location of the catheter tip is reported to be the jun-
ction of the SVC and the right atrium, with the cathe-
ter directed vertically downward [14]. Krasnow re-
-ported that a short catheter would have an increased
risk of spontaneous migration, if the catheter tip
were placed only in the innominate vein or at the
junction of the innominate vein and the SVC [15].
With catheters whose former location appears ideal,
manipulation may be attempted. In patients with a
previously malpositioned catheter or recurrent mig-
ration, removal and re-implantation are necessary.
The catheter material may have some influence on
the incidence of spontaneous migration. The majo-
rity of central venous catheters are made of poly-
vinylchloride (PVC), Teflon, polyurethane, or sili-
cone. Silicone catheters are very flexible and cause
less damage to the vascular tunica intima, but easily
kink in the vessel, while polyvinylchloride and
polyurethane catheters are somewhat rigid [16]. The
spontaneously migrating catheters mentioned in
many reports and in our cases have been silicone
catheters [4,13,17-18].

The physician must be aware of the possible
signs or symptoms of malpositioning. When any
dysfunction of the IVAD is noticed, a chest X-ray
film should be taken to determine the catheter
position. Once the malpositioning of the catheter is
recognized, the position should be corrected. Sur-
gical intervention is suggested rather than non-
operative management. Removal of the old catheter
and its replacement with a new one will prevent
recurrent migration and other possible severe com-
plications.
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Video-Assisted Thoracoscopic Surgery for
Mediastinal Parathyroid Adenoma —
A Case Report and Literature Review

Chung-Wei Chen, Yih-Leong Chang, Yung-Chie Lee*

Primary hyperparathyroidism is the most common cause of hypercalcemia, and 25% of
primary hyperparathyroidism is caused by ectopic mediastinal parathyroid glands [1]. In
approximately 1-2% of the cases, the ectopic gland is in the mediastinum in a location that
requires a thoracic approach [2]. A large hyperfunctioning parathyroid adenoma in the deep
mediastinum is relatively rare, and may be safely resected using video-assisted thoracoscopic
surgery to avoid an open surgical procedure. Only 28 patients who underwent video-assisted
thoracoscopic surgical (VATS) resection of mediastinal parathyroid tumors have been reported
in the world literature to date [1,3-5]. We herein describe our experience with the successful
removal of a large anterior mediastinal parathyroid adenoma by video-assisted thoracoscopic
surgery in a patient presenting with repeated ureteral stones. To our knowledge, this is the first
reported case of thoracoscopic surgery for a mediastinal parathyroid adenoma in Taiwan [13-

15). (Thorac Med 2004; 19: 115-119)

Key words: mediastinal parathyroid adenoma, video-assisted thoracoscopic surgery

Introduction

Most mediastinal parathyroid adenomas are
situated in the upper mediastinum and most of them
can be removed via a cervical approach. For the
remaining cases, median sternotomy or thoracotomy
is indicated to remove the tumors, but the procedures
are associated with significant morbidity—up to
29246 [6-7]. Thoracoscopic surgery for mediastinal
parathyroid adenoma offers good access to the
whole mediastinum. The currently available
literature suggests that thoracoscopy is a safe and
successful procedure for the resection of the
mediastinal parathyroid. We herein report the first

successful thoracoscopic resection of a mediastinal
parathyroid adenoma in Taiwan.

Case Report

History and findings

A 78-year-old male patient with a medical
history of DM and hypertension had suffered from
repeated ureteral stones and chronic renal insuf-
ficiency for 4 years prior to this admission. He vi-
sited the urology clinic first for his back pain, and
was treated with extracorporeal shock wave litho-
tripsy for ureteral stones at the age of 74. However,
persistent hypercalcemia was noted during the OPD

Div ision of Thoracic Surgery, Departments of Surgery and Pathology, National Taiwan University Hospital and National
Taiwan University College of Medicine, No. 7, Chung-Shan South Road, Taipei, Taiwan
Address reprint requests to: Dr. Yung-Chie Lee, Department of Surgery, National Taiwan University Hospital, No. 7,

Chung-Shan South Road, Taipei, Taiwan

B ¢ IR 93 4 19 %5 2 1



116 Chung-Wei Chen, Yih-Leong Chang, e /.

follow-up, with a serum calcium concentration of
2.67mmole/L (normal range = 2.1-2.6mmole/L), a
phosphate level of 4.8mg/dL (normal range = 2.5-
4.5mg/dL), and an increased parathyroid hormone
level of 261pg/ml (normal range = 10-50pg/ml).
Cervical ultrasonography and a standard chest
roentgenogram showed no abnormal finding.
Technetium-99m sestamibi scintigraphy revealed
increased activity in the left upper mediastinum
(Figure 1). Computed tomography (CT) of the chest
confirmed a tumor within the anterior mediastinum

2

18: 54

Coalhd aliitis sl T
Fig 1. Tc99m sestamibi scan reveals an abnormal uptake in the
mediastinum (arrow). Normal uptake in thyroid is seen

Fig 2. Chest CT scan shows a 3 cm tumor on the anterior mediastinum

(h-ollow arrow) with compression of the innominant vein.

Thorac Med 2004. Vol.19 No. 2

with innominate vein compression (Figure 2). Thus,
a diagnosis of primary hyperparathyroidism
secondary to a mediastinal parathyroid adenoma
was made. He denied bone pain, easy fatigue, or
constipation.

On physical examination, he appeared to be
chronically ill. The lungs, heart, and abdomen were
normal. There was no skin rash or peripheral edema.
On neurologic examination, the patient was alert
and well oriented, with intact speech: No focal neu-
rologic deficit was presented.

Operative procedure

The patient was operated on a right decubitus
position with general anesthesia and one-lung ven-
tilation (double lumen tube). Three trocars were em-
placed, one each in the midaxillary line at the third
intercostal space, the anterior axillary line at the
6th intercostal space, and the posterior axillary line
at the 7th intercostals space, forming a triangle. The
procedure was assisted with a standard 10-mm rigid
telescope with a 30° angle. After identifying the
mass sitting on the innominate vein in close vicinity
to the aortic arch and phrenic nerve, the mediastinal
pleura was incised longitudinally, followed by a
blunt and partly sharp dissection of the mass. The
phrenic nerve was preserved. Small vessels were
clipped or coagulated. Finally, the proximal end of
the tumor, which seemed to be connected to the
thymus gland, was clipped and the tumor was
resected. A chest tube was introduced through the
camera port.

The resected specimen in the anterior media-
stinum measured 4.5 x 4.0 x 2.5 cm. Histologic
examination of the resected specimen confirmed the
diagnosis of a parathyroid adenoma (Figure 3).

Postoperative course

The patient’s postoperative recovery was un-
eventful and the chest tube was removed on posto-
perative day 10. Transient hypocalcemia normalized
within 14 days, and the parathyroid hormone level
then dropped to 20.8pg/ml. The patient received an
AV shunt operation on postoperative day 20, to
undergo hemodialysis. There have been no signs of
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Fig. 3. Histological features of the parathyroid adenoma showing

islands of parathyroid chief cells with focal clear cell change, which
is evidenced by a positive parathyroid hormone stain.

respiratory symptoms, nor clinical nor laboratory
evidence of a recurrence of hyperparathyroidism
during OPD following-up.

Discussion

Hyperparathyroidism may be primary or secon-
dary. Hyperfunctioning mediastinal parathyroid
tumors, although unusual, are found in 20% to 25%
of all those patients with primary hyperparathy-
roidism [8]. Parathyroid tumors are usually small
and well encapsulated. The noninvasive imaging
studies commonly used for parathyroid localization
are ultrasound (US), technetium-99m sestamibi
scintigraphy (Tc99m MIBI), and bolus-enhanced
computed tomography (CT). Because of its ex-
cellent sensitivity (80-95%) and specificity (95%),
Tc99m MIBI is recommended as the best single
screening study in patients who are suspected of
having ectopic parathyroid lesions [9]. When lesions
prove to not be accessible through a cervical app-
roach, a median sternotomy or thoracotomy has
been considered an option for removal. The reported
incidence of median sternotomies for all patients
with primary hyperparathyroidism ranges from
1.4% to 14% [10]. However, sternotomy for re-
moval of ectopic parathyroid tissue has a 19% to
29% complication rate, including pulmonary com-
plications (effusions, pneumonitis, and pneumo-

thorax), wound complications, deep venous throm-
bosis, and atrial fibrillation [6-7].

Since the advent of endoscopic surgery, various
procedures have been used for the removal of me-
diastinal parathyroid adenomas, including thora-
coscopic [3], transcervically mediastinoscopic [11],
and subxiphoidally laparoscopic [12] excisions. We
suggest the thoracoscopic exploration of selected
mediastinal parathyroid tumors as an alternative to
more invasive surgical approaches. In comparison
to sternotomy, thoracoscopy offers the same benefits
as surgical resection, with the added potential of a
marked decrease in general morbidity and a superior
cosmetic result. Thoracoscopy allows better visuali-
zation than the cervical approach, and the subxip-
hoid approach would not seem to offer any signi-
ficant advantages over VATS. A total of 28 patients
who underwent video-assisted thoracoscopic
surgery (VATS) resection of mediastinal parathyroid
tumors have been identified in the literature [1,3-
5]. Parathyroid adenomas situated anywhere in the
mediastinum can be approached and removed using
thoracoscopy. The currently available literature sug-
gests that thoracoscopy is a safe and successful pro-
cedure for the resection of the mediastinal parathy-
roid. The success of VATS depends on accurate
localization before operation, with little use of
intraoperative localization other than direct
visualization.

Conclusion

We report a case of a large mediastinal parathy-
roid adenoma resected successfully using a thora-
coscopic approach. The patient recovered quickly
and no symptoms of recurrence of hyperparathy-
roidism were evident. We believe that the thoracos-
copic approach may reduce morbidity, in addition
to providing tissue for histopathological diagnosis
and shortening the hospital stay, compared with the
conventional sternotomy.
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Primary Lymphoepithelioma-Like Carcinoma of
the Lung — A Case Report

Xian-Yuan Guo, Cheng-Ping Yu*, Yeung-Leung Cheng, Shih-Chun Lee

Primary lymphoepithelioma-like carcinoma of the lung is a neoplasm seen most commonly
in the nasopharynx of individuals from south China and Taiwan that is strongly associated with
the Epstein-Barr virus. A 46-year-old Chinese woman presented with clubbed fingers and toes
for one year and hemoptysis for more than one year. She was admitted to our hospital with a
suspicious lesion in the left lower lobe of the lung. The patient was treated with surgical resection
and diagnosed with primary lymphoepithelioma-like carcinoma of the lung. These symptoms
resolved themselves 6 months later. (7horac Med 2004; 19: 120-124)

Key words: lymphoepithelioma-like carcinoma, Epstein-Barr virus, lung, lobectomy

Introduction

The first description of a patient with a lym-
phoepithelioma-like carcinoma (LELC) of the lung
was made by Begin and associates in 1987 [1].
Although lymphoepithelioma-like carcinoma most
commonly occurs in the nasopharynx, it can arise
in a variety of sites, including the salivary gland,
thymus, lung, stomach, and skin [2]. Primary LELC
of the lung is very rare, and scant information is
available in the literature. Most of the reported cases
of LELC of the lung have occurred in patients of
Asian descent, especially those from Southeastern
China. LELC of the lung is strongly associated with
EBY infection in Asian patients [3]. The relation-
ship between the LELC and EBV, and the principles
of treatment, are discussed in this paper.

Case Report

A 46-year-old Chinese female living in Taiwan
was admitted to the hospital in May 2002, due to
clubbing of the fingers and toes, and hemoptysis
for more than one year. A chest radiograph showed
a large pulmonary mass located in the left lower
lobe (LLL) (Figure 1). A large, circumscribed, soft
tissue mass (approximately 10.5 x 9.0 x 7.0 cm)
was found in the LLL of the lung on a contrast-
enhanced computed tomography (CT) scan (Figure
2). The tumor mass grew rapidly and increased more
than twofold in size during a 6-month period. There
was no evidence of calcification or fat content in
the lung, and no lymphadenopathy in the medias-
tinum and hilar regions. The patient underwent
bronchoscopy with bronchial brushing and CT-
guided lung biopsy. The bronchial brushing culture
showed tuberculosis (TB), and the report of the CT-
guided lung biopsy showed chronic inflammation.
Except for clubbing of the fingers and toes, there
were no remarkable physical examination findings
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Fig. 1. Chest radiograph showed that a large pulmonary mass was
located in the left lower lobe.

Fig. 2. Chest CT scan at admission showing a large, ill-defined,
heterogeneous, circumscribed soft tissue mass (approximately 10.5 x
9.0 x 7.0 cm) on the left lower lobe.

upon admission. The results of routine blood tests,
clinical biochemical analyses, and tests for known
tumor markers were within normal limits, except
for a critically high alkaline phosphatase level (639
U/L; normal range: 64-306 U/L).

Treatment for TB was given for 4 months before
the operation. The patient underwent preoperative
bronchoscopy, but no significant intraluminal
anomaly was found. A lobectomy of the left lower
lobe, with a lymph node dissection, was performed
since malignancy of lung could not be ruled out. A
solid tumor, 7 x 7 x 6 cm, was located in the basal
segment of the LLL, with diaphragmatic and

Fig. 3. Poorly differentiated neoplastic cells arranged in solid sheets

and nests with pleomorphic vesicular nuclei and prominent nucleoli.
There was heavy lymphoplasmacytic reaction surrounding and
infiltrating the tumor nests (H&E 200X).

descending aortic adventitia adhesion. There were
enlarged lymph nodes in the aorto-pulmonary
window, and lower paratracheal and hilar regions.

Histologically, the tumor was composed of
poorly differentiated neoplastic cells arranged into
solid sheets and nests. The tumor cells were large,
with pleomorphic vesicular nuclei and prominent
nucleoli. There was a heavy lymphoplasmacytic
reaction surrounding and infiltrating the tumor nests
(Figure 3). Immunohistochemistry revealed that the
tumor cells were positive for cytokeratin, but
negative for leukocyte common antigen. In the non-
neoplastic lung, there was a granulomatous inflam-
mation lesion with caseous necrosis and Langhan’s
giant cells. Although an acid-fast stain was negative
for tuberculosis bacillus, the observed characteris-
tics were still consistent with tuberculosis. The hilar
nodes showed tuberculous lymphadenitis, but no
sign of tumor invasion. The bronchial margins were
free of tumor invasion. Immunohistochemistry for
EBV-associated protein LMP1 revealed focal re-
action for the tumor cells, but not the lymphocytes
(Figure 4). The post-operative course was not
complicated and the patient was discharged 12 days
later. The symptoms of clubbed fingers and toes
resolved 6 months later.
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Fig. 4. Poorly differentiated tumor cells are focally reactive for EBV-
LMP1 protein (Immunohistochemistry, 400X).

Discussion

Lymphoepithelioma is an undifferentiated
carcinoma with prominent lymphoid stroma in the
nasopharynx. Tumors with similar histology have
been reported with other localizations, including the
lungs, and are designated as lymphoepithelioma-
like carcinomas. LELC is a non-nasopharyngeal un-
differentiated carcinoma with prominent lymphoid
infiltration [4].

A clinicopathologic study was done of 11
patients with LELC. The patients were between 38
and 73 years of age (median, 54 years), with an
equal sex incidence [2]. The patients presented with
cough, bloodstained sputum, and pleural effusion.
Most often, tumors were incidentally discovered,
and appeared as peripheral coin lesions in the chest
X-ray. The tumors presented with nearly the same
frequency in both lungs. The lesions usually pre-
sented as a solitary subpleural nodule, and there
was no strong association with cigarette smoking
[2]. Lymph node metastases were found in approxi-
mately 25% of the cases.

Most patients with LELC presented with early
stage disease. The behavior of LELC of the lung is
highly variable, ranging from apparent curability
by excision (particularly for localized disease) to
highly aggressive, extensive disease at presentation
[2]. LELC tends to affect young non-smoking
Asians, and is often resectable [5]. In most cases, a
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lobectomy is performed. Hematogenous metastases
seldom occur, and are observed almost exclusively
in the skeletal system [6].

There is a potential oncogenic relationship bet-
ween EBV and LELC of the lung. LELC may be
closely associated with EBV infection in tumori-
genesis [7]. EBV infection may precede the clonal
expansion of the tumor. The characteristic histopa-
thology of the tumor cells, together with their pattern
of immunohistochemical staining, is helpful in
distinguishing LELC from the differential diagnoses
(includinge granulomatous inflammatory diseases
[especially tuberculosis], malignant lymphoma,
melanoma, and metastatic sarcoma). The distinctive
histopathologic features consist of cohesive sheets
and clusters of polygonal tumor cells, which possess
moderately pleomorphic vesicular nuclei and pro-
minent nucleoli that are intimately intermixed with
numerous small lymphocytes [8]. Tumors consist
of solid nests of undifferentiated tumor cells in a
syncytial arrangement, surrounded by heavy lym-
phoplasmacytic infiltrates. Tumor cells usually stain
positive for keratin but negative for leukocyte com-
mon antigen [3].

The patient in this study presented with clubbed
fingers and toes; these extrathoracic symptoms reso-
lved themselves after resection of the tumor. Extra-
thoracic sites are affected by one or more biologic
or biochemical substances produced by the lung
tumor. The various extrathoracic effects are grouped
into paraneoplastic syndromes, which occur in about
2% of patients. Plain radiographs of the affected
bones demonstrate hypertrophic pulmonary osteoar-
thropathy characterized by a proliferating periostitis
of the distal ends of the long bones, particularly the
tibia, the fibula and the radius. Owing to the perio-
stitis, alkaline phosphatase levels are often elevated,
but serum hepatic enzyme levels are normal [9].
The patient reported herein had the same situation
during hospitalization. The patient in this case study
was alive without evidence of tumor recurrence at
6 months after the operation and the alkaline
phosphatase levels had returned to normal (167 U/
L).
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Mediastinal Hemangiomatosis — A Case Report

Wei-Jin Chan, Kuo-Chen Cheng, Jiunn-Min Shieh, Yoau Fong*,
Jinn-Ming Chang**, Shih-Sung Chuang***, Shian-Chin Ko

Hemangiomas are benign vascular neoplasms that most commonly occur in the skin,
subcutaneous tissue, mucous membranes of the oral and genital regions, and abdominal viscera.
Multiple hemangiomas are defined as hemangiomatosis. The majority of hemangiomas require
no intervention, however, treatment is necessary in 10% to 20% of cases, due to their location,
size, or behavior. The diagnosis of life-threatening hemangiomas base on radiographic studies
is challenging because the hemangiomas might mimic other lesions or carcinomas. They are
typically not diagnosed until surgery. In this case, we report an 18-year-old patient who had
suffered from dyspnea and chest pain for several years. Chest radiographs showed a mediastinal
mass that initial CT-guided biopsy reported as a thymoma. However, the definitive diagnosis,
after open lung biopsy, turned out to be mediastinal hemangiomatosis. (7horac Med 2004, 19:

125-131)

Key words: hemangiomas, hemangiomatosis, thymoma

Introduction

Hemangiomas are benign vascular neoplasms
that exhibit an early and rapid proliferative phase
during the first year of life. They are characterized
by the canalization of hyperplastic solid masses of
endothelial cells, followed by a slower involution
phase that may last for years [1]. Hemangiomas
most commonly occur in the skin, subcutaneous
tissue, mucous membranes of the oral and genital
regions, and abdominal viscera [1-3]. The majority
of hemangiomas require no intervention. However,
treatment is necessary in 10% to 20% of cases, due
to their location, size, or behavior [4]. Diagnosis of
life-threatening hemangiomas from radiographic
studies is challenging: they are typically not diag-
nosed until surgical intervention.

Case Report

This 18-year-old boy presented with exertional
dyspnea and intermittent chest pain radiating to the
back for several years. No other respiratory symp-
toms, such as cough or hemoptysis, or systemic
symptoms, such as fever or body weight loss, were
noted. He went to our outpatient clinic, where chest
radiography showed a widening of the upper
mediastinum and increased linear opacities in
bilateral basal lungs (Figure 1). He was admitted
to the chest medicine division for further investi-
gation.

In tracing the patient’s past medical history, we
found he had received a splenectomy at age 4 due
to a splenic hemangioma causing disseminated
intravascular coagulation. A recision of multiple
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Fig. 1. Chest radiography shows a widening of the upper mediastinum

and increased linear opacities in bilateral basal lungs.

hemangiomas on the occipital scalp and a heman-
gioma on the back was also done at age 13. He
unnderwent a tonsillectomy and uvulopalatopharyn-
goplasty due to obstructive sleep apnea syndrome
at age 15.

On physical examination, a decrease in brea-
thing sounds was observed in the left chest region.
The pulmonary function test reported moderately
obstructive ventilatory impairment without signi-
ficant bronchodilator reversibility. Sputum culture
and cytologic studies showed negative findings.
Chest computerized tomography (CT) revealed dif-
fuse infiltrates of soft tissue densities in the bilateral
hila and throughout the mediastinum. Multiple
reticulo-nodular densities, diffuse prominent bron-
chovascular bundles, and interlobular septal thic-

Thorac Med 2004. Vol.19 No. 2

kening were also noted in bilateral lung fields (Fig-
ure 2). CT-guided needle biopsy of the mediastinal
mass showed a nodular pattern of mixed round-
shaped epithelial cells and lymphocytes, and some
dilated vessels. The epithelial cells were highlighted
by immunostaining with cytokeratin (AE1/AE3).
The vascular channels were overlooked and the
initial, although erroneous, pathologic diagnosis
was thymoma. The patient was transferred for
surgical intervention.

He received a minithoracoectomy in January
2003. A plaque-like lesion rather than a mass was
seen in the mediastinum. Multiple engorged vas-
cular lesions were also noted in the pulmonary par-
enchyma. Severe bleeding during pericardial biopsy
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Fig. 2. Chest computerized tomography (CT) reveals: (1) Diffuse
interstitial thickness and nodulation mainly in the interlobular septum.
(2) Irregular thickness in the bronchovascular bundles, and subpleural
surface of the bilateral lungs. (3) Widening of the mediastinum with
diffuse veining opacities, consistent with hypervascularity.
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Fig. 3. Photomicrography of the pericardium shows interconnecting
capillary channels within fibroadipose tissue (HE stain).

Fig. 4. Photomicrography of the pericardium stained with CD34
highlights the endothelial cells (immunohistochemical stain).

occurred. Lung wedge resections in the left upper
and left lower lobes, and a pericardial biopsy, were
performed. Microscopically, the specimens from the
pericardium and pulmonary parenchyma showed a
similar picture, that is, of a capillary hemangioma
with an aggregate of capillaries with focal hemorr-
hage (Figure 3). The endothelial cells were high-
lighted with CD34-immunostaining (Figure 4). The
definitive diagnosis was hemangiomatosis.

The patient was then referred to the oncology
division for further radiation treatment.

Discussion

Hemangioma is a primary tumor of the micro-

vasculature in which angiogenesis is initially exces-
sive, followed by a regression of the newly formed
vessels. Their histological components include
capillary endothelial cells along with an accumu-
lation of macrophages, plasma cells, pericytes, and
mast cells [4]. Hemangiomas have a predilection
toward females rather then males, at rate of 3:1,
and occur in nearly 1-2% of newborns and 10-12%
of infants by one year of age [1,5-7]. .

Hemangiomas limited to the skin have a good
prognosis since they usually undergo involution
within the first 2 years of life. Fifty percent of the
lesions resolve themselves by 5 years of age, and
70% by 7 years of age [1,5,8-9]. The most com-
monly affected sites are the head and neck, followed
by the trunk and limb. When hemangiomas occur
in the orbit or adnexa, the complications include
astigmatism, anisometropia, amblyopia, and stra-
bismus [1,5-6]. If the subglottalic region is involved,
the patient will most probably suffer from respira-
tory failure, especially infants of 6 to 12 weeks old.
Hoarseness and stridor are the signs of subglottalic
hemangiomas [5-6]. If the hemangiomas involve the
visceral organs, the morbidity and mortality rates
are high (40-80%), because of the complications of
high-output cardiac failure, gastro-intestinal blee-
ding, anemia, obstructive jaundice, seizures, hydro-
cephalus, and consumptive coagulopathy [1-2,5-6,
8,10-11]. Multiple congenital hemangiomas that
affect the skin and viscera have been defined as
diffuse neonatal hemangiomatosis [1-2,8]. The most
commonly involved visceral organ is the liver (60-
100%), followed by the lung (52%), brain (52%),
and intestine (52%) [1-2,8,10-11]. Hemangiomas
also involve the lymph nodes, spleen, kidney, iris,
retina, salivary glands, heart, thymus, bladder, gall-
bladder, pancreas, and adrenal gland [1].

The diagnosis of hemangiomatosis by radio-
graphic imaging can determine the extent and
location of the involvement [9]. Ultrasonography
with Doppler studies demonstrates the high flow
pattern that is the characteristic of hemangiomas
[6]. On CT scanning, hemangiomas appear as a ho-
mogeneous mass [6]. Magnetic resonance imaging
of hemangiomas has shown well-circumscribed,
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densely lobulated masses, with an intermediated
signal intensity on T, -weighted images [6,9].
However, the diagnosis of hemangiomas of the in-
ternal organs by radiographic imaging or CT-scan
is somewhat challenging, since the hemangiomas
might mimic other lesions or carcinomas. Raymond
et al. mentioned that internal hemorrhoids, adeno-
matous polyps, carcinoma, inflammatory bowel di-
sease, and proctitis, might all mimic diffuse caver-
nous hemangiomas [12].

In this case, we mistook the mediastinal mass
for a thymoma, and lymphangitis carcinomatosis
was also suspected, base on the CT findings. How-
ever, the specimen from the open lung biopsy show-
ed plaque-like lesions rather than a mass. Severe
bleeding was also noted during pericardial biopsy,
with multiple engorged vascular lesions in the pul-
monary parenchyma. Thus, mediastinal hemangio-
matosis was highly suspected.

From the past medical history, we knew that
the patient had had splenic hemangioma and mul-
tiple cutaneous hemangiomas in the past. The patho-
logic results this time showed hemangiomatosis of
the pericardium and lung. We believe that this 18-
year-old boy has diffused neonatal hemangiomatosis
(DNH), a rare condition characterized by multiple
benign cutaneous and visceral hemangiomas.

As mentioned above, the diagnosis of heman-
giomas in the visceral organs, using radiography
only, may occasionally be difficult. In this case, the
mediastinal mass was misdiagnosed as a thymoma
initially, using CT-guided biopsy, because the cyto-
keratin stain highlighted the thymic epithelial cells
which mimicked a thymoma; besides, the thymoma
is the most common tumor of the anterior media-
stinum. After surgical intervention, we reviewed the
previous CT-guided biopsy specimen again. Micros-
copically, multiple small vascular channels lined
with endothelial cells were present between the
hyperplastic thymic tissue and thymic epithelial
cells, admixed with small lymphocytes. Thus hyper-
plasia of the thymic tissue can be misinter-preted
as a thymoma.

Our patient had dyspnea, and his chest films
showed a widening of the upper mediastinum and
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increased linear opacities in bilateral basal lungs,
mimicking bronchiectasis. Chest CT scanning
showed multiple nodularities with diffuse broncho-
vascular bundles and interlobular septal thickening
in the bilateral lung field. These findings were quite
similar to pulmonary capillary hemangiomatosis
(PCH) and pulmonary veno-occlusive disease. The
characteristic anatomic abnormality in pulmonary
veno-occlusive disease is obstruction of the pulmo-
nary veins and venules by intimal fibrosis, cellular
proliferation, and muscularization [13]. Pulmonary
capillary hemangiomatosis is characterized by thin-
walled microvessels infiltrating the peribronchial
and perivascular interstitium, lung parenchyma, and
septal or pleural connective tissue [13-14]. Secon-
dary pulmonary veno-occlusive disease might
occur, resulting in the infiltration and compression
of the pulmonary vein by these microvessels [13].
Following a slow, progressive clinical course, PCH
will lead to pulmonary hypertension, hemoptysis,
and right heart failure [14-15].

The pathogenesis of hemangiomas is unclear,
and is believed to be related to hormonal influences
and cellular markers of angiogenesis [5-6,11]. Vas-
cular endothelial growth factor (VEGF), fibroblast
growth factor (FGF), transforming growth factor-§
(TGF-B), and interleukin-6 (IL-6) are the regulators
of angiogenesis, and may be involved in the proli-
feration and involution of hemangiomas [4].

The majority of hemangiomas need no inter-
vention. Treatment is considered based on the lo-
cation and size of the lesions, the presence of com-
plications, the rate of growth or involution of the
lesions, and the age of the patient [1,5-6]. When
hemangiomas interfere with important structures
and their functions, active treatment is necessary
[1]. There are various therapeutic modalities, in-
cluding systemic corticosteroids, interferon-o-2a,
arterial embolization, surgical excision, cryother-
apy, cytotoxic agents, laser treatment, and radiation
[1-2,4-5]. High-dose systemic or intralesional
steroid is the first-line treatment, and a dramatic
response has been observed in 30% of cases [1,4].
Interferon-oi-2a, an inhibitor of angiogenesis, is
recommended for the treatment of life-threatening



Mediastinal Hemangiomatosis 129

hemangiomas that fail to respond to corticosteroid
therapy [5-6,9]. The mechanism of action of inter-
feron-o-2a is the inhibiting of the response of endo-
thelial cells, smooth muscle cells, and fibroblasts
to their respective growth factors [2]. So the proli-
feration and migration of endothelial cells is inhi-
bited [14]. Arterial embolization is used to treat
cutaneous hemangiomas that have not responded
to medical therapy [6]. Cryotherapy and laser treat-
ment are used for the treatment of superficial he-
mangiomas [5-6]. Radiation was the primary treat-
ment used for hemangiomas during the 1940s and
1950s [5-6]. Surgical excision could be considered
for hemangiomas that are life-threatening or impair
function, and for which pharmocologic therapy is
not effective or well tolerated. However, the benefits
and risks of the surgery must be weighed carefully.
There might be a high risk of bleeding, and the scar
formation may be worse than the result of a
spontaneous involution [5-6].

In our case, the patient was referred to the
oncology department for radiation therapy. The
dyspnea on exertion had resolved by the time of
the later follow-up. The mediastinal hemangio-
matosis lesions had been restricted and mildly
reduced in size. His condition became satisfactory,
and he received regular outpatient follow up.

Conclusions

Hemangiomas are benign vascular neoplasms
and usually regress spontaneously. Multiple conge-
nital hemangiomas that affect the skin and viscera,
known as diffuse neonatal hemangiomatosis, may
be fatal. As in our case, hemangiomatosis may in-
volve the lungs, mediastinum, and pericardium,
mimicking a mediastinal tumor and lymphangitis
carcinomatosis in the radiographic findings. Since
the important traits of hemongiomatosis are multiple
and recurrent, tracing past medical history is manda-
tory". The definitive diagnosis relies on histological
findings through surgical intervention.
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Desquamative Interstitial Pneumonitis —
A Case Report and Literature Review

Li-Hui Soh, Cheng-Liang Tsai, Chung-Kan Peng, Chuan-Tsai Lai*,
Wann-Cherng Perng, Chin-Pyng Wu, Horng-Chin Yan

Desquamative interstitial pneumonitis (DIP) is a subgroup of interstitial lung disease that
has a distinctive histopathology, with macrophages filling the alveolar spaces and no significant
fibrosis. DIP has a strong association with cigarette smoking, and a better prognosis and response
to corticosteroid. We report a patient with iatrogenic Cushing’s syndrome who presented with
progressive dyspnea and a bilateral diffuse ground-glass pattern on the chest roentgenograph,
and who was diagnosed with DIP after video-assisted thoracoscopic (VATS) lung biopsy. Her
condition was uneventful after treatment with corticosteroid. The development of DIP in this
case may be associated with cigarette smoking and the abrupt discontinuation of the corticosteroid.

(Thorac Med 2004; 19: 132-138)

Key words: DIP, desquamative interstitial pneumonitis, ILD, interstitial lung disease.

Introduction

Desquamative interstitial pneumonitis (DIP) is
a term first used by Liebow et al. [2] in 1965 to
describe a subgroup of interstitial lung disease with
characteristic pigmented macrophages evenly dis-
persed within alveolar spaces, but without signi-
ficant fibrosis. It is also currently believed that DIP
is related to cigarette smoking. DIP accounts for
less than 3% of smoking-related interstitial lung
disease [7-8]. Unlike usual interstitial pneumonitis
(UIP), DIP has been shown to have a better response
to corticosteroid. The 10-year survival rate is about
70%. However, some DIP patients may continue to
worsen despite treatment, and late relapse as well
as recurrence may occur during treatment [8]. Her-
ein, we report a patient with iatrogenic Cushing’s
syndrome who presented with progressive dyspnea

and a bilateral diffuse interstitial pattern on the chest
X-ray. DIP was diagnosed by VATS lung biopsy
and responded well to corticosteroid.

Case Report

A 34-year-old female was admitted to our hos-
pital in April 2003, with symptoms of a cough with
whitish sputum, fever, and dyspnea for 2 days. She
had a history of major depression, and had received
regular medical treatment at a medical center for 2
years. She had smoked 2 packs of cigarettes per
day for more than 10 years. Four years prior to this
admission, she began to suffer from episodes of
shortness of breath with a wheezing sound, and was
treated for bronchial asthma by physicians from
several different hospitals. In addition, she had been
taking “pain-killers” and receiving intramuscular
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injections at a local clinic for her hip pain in the
most recent few months. She stopped all medication
when she was hospitalized for a urinary tract in-
fection, one month before this admission.

On this admission, a female with a moon-
shaped face, truncal obesity, and abdominal striae,
typical of a cushingoid appearance, was observed.
The initial vital signs were blood pressure: 158/90
mmHg; body temperature: 36.6°C ; pulse rate: 86/
min, and respiratory rate: 34/min with intermittent
tachypnea. Chest auscultation revealed diffuse
expiratory wheezing and inspiratory fine crackles.
The hemogram revealed: RBC 4.16 x 10%ul, Hb
13.5 g/dl, and WBC 23850 x 10°/ul, with 90%
neutrophils, 7% lymphocytes, 3% monocytes, and
0% eosinophils. Platelet count was 320 x 10%/ul.
Blood chemistry data were within normal limits.
CRP was 15.12 mg/dl. The room air arterial blood
gas analysis (ABG) revealed: pH 7.434, P CO,
41.5 mmHg, PaO, 65.2 mmHg, HCO, 27.2 mEq/L,
and Sa0, 92.9%. The morning cortisol level was
7.59ug/dL (normal range: 4.3 - 22.4ug/dL / 7-9
AM). Antinuclear antibodies and the rheumatoid
factor were negative. The chest roentgenograph re-
vealed a diffuse interstitial pattern (Figure 1A). The
patient was medicated with broad-spectrum anti-
biotics that included 3™ generation cephalosporin,
baktar, and macrolide, under the suspicion of severe
community-acquired pneumonia (CAP) and pos-
sible Preumocystis carinii pneumonia infection.
Progressive dyspnea and tachypnea with a res-
piratory rate around 35/min, tachycardia with a
pulse rate of 120/min, and fever up to 38.4°C, were
noted the following day. The repeated ABG revea-
led pH 7.291, PaCO, 50 mmHg, PaO,71.2 mmHg,
HCO,-23.3 mEq/L, and Sa0, 93.3% (with FiO,60%
via a face-tent). The follow-up chest roentgenograph
(Figure 1B) showed diffuse increased bilateral
opacities. High resolution computed tomography
(HRCT) of the chest revealed diffuse bilateral areas
of infiltration and ground-glass opacities in a geo-
graphic patchy distribution in both lungs. There was
no lymphadenopathy or focal mass, but a small a-
mount of pleural effusion in the bilateral lung fields
(Figure 2). Since the sputum and blood cultures, as

Fig. 1(A). Chest roentgenograph taken at the time of hospital
admission, showing
a bilateral diffuse interstitial pattern.

Fig. 1(B). Deterioration of the clinical condition with increased

opacities and ground-glass pattern in both lungs.

well as the virology and serology tests for common
CAP pathogens, were unrevealing, she underwent
a VATS lung biopsy 6 days after admission. The
lung biopsy revealed a typical picture of DIP, which
showed alveolar spaces filled with foamy histiocy-
tes, and hyperplasia of alveolar type II cells along
the alveolar membrane without significant fibrosis
(Figure 4A, 4B). Methylprednisolone 40mg q8h was
introduced and antibiotics were discontinued simul-
taneously, as no bacterial or other pathogens were
identified. In addition, avascular necrosis of the bila-
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~ - ‘
Fig. 2. HRCT reveals ground-glass opacity in a geographic patchy
distribution in both lungs. There was no significant fibrosis.

Fiig. 3. Chest roentgenograph in resolution was obtained 12 days after

steroid therapy.

teral hip joints was diagnosed. The patient was wea-
ned from the ventilator successfully, without com-
plication. She was discharged 2 weeks after begin-
ning steroid therapy. The follow-up chest roent-
genographs revealed a dramatic improvement of the
interstitial infiltration (Figure 3). As of this writing,
she is being treated with prednisolone, which was
tapered from 20mg/day to 10mg/day in the out-
patient department.

Discussion

Desquamative interstitial pneumonitis is cur-

Th.orac Med . 2004. Vol.19 No. 2

Fig. 4(A). Foamy histiocytes filling in the alveolar spaces and
hyperplasia of alveolar type Il cells along the alveolar membrane. There
was no significant interstitial fibrosis. (H and E stain,200X)

fh

Fig. 4(B). Foamy histiocytes filling in the alveolar spaces. CK-68 is

positive (black arrow). (H and E stain, 400X)

rently classified as a form of idiopathic interstitial
pneumonitis [1]. Liebow et al. and Gaensle et al.
were the first to identify the histopathology of DIP,
which presents the striking morphological features
of: (1) groups of cells in the alveolar spaces, presu-
mably of epithelial origin; (2) an absence of nec-
rosis, a hyaline membrane, and fibrin; (3) minimal
or no mural fibrosis; (4) monotonous uniformity;
and (5) lymphocyte infiltration [2-3]. Honeycomb
change, if present, is minimal. Subsequently, the
cells in the alveolar spaces were shown to be macro-
phages, which were CK68 positive but cytokeratin
negative. Furthermore, eosinophils and neutrophils
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may be seen within the alveolar spaces [2-5]. How-
ever, the histopathological picture is not pathogno-
monic. Chronic eosinophilic pneumonitis and res-
piratory bronchiolitis-interstitial lung disease (RB-
ILD), for example, may have a similar histopatho-
logical picture [4,6]. In RB-ILD, macrophages were
shown to fill respiratory bronchioles, adjacent al-
veolar ducts, and alveoli, the only distinction being
the presence of a more diffuse involvement of the
airspaces in DIP [4,6].

Whether DIP exists as a distinct disease entity
of ILD, or DIP represents the early stage and usual
interstitial pneumonitis (UIP) the later stage of the
same disease, is still a matter of debate. Some re-
ports have shown that DIP may progress to honey-
combing and fibrosis [4]. Currently, DIP is classi-
fied as one of the subgroups of interstitial lung di-
sease, which have a better prognosis and response
to therapy.

Recent studies have pointed out that cigarette
smoking is related to the development of several
interstitial lung diseases, including DIP [7-8]. About
90% of DIP patients are former or current smokers,
However, DIP accounts for less than 3% of cases
of smoking-related ILD. DIP may be seen in asso-
ciation with systemic disorders, infections, or ex-
posures to occupational/enviromental agents and
drugs. A “DIP-like” reaction is the term used in this
group, and only “idiopathic” cases with no asso-
ciated disorder are accepted as DIP [7-11]. DIP
occurs most commonly in patients 30-50 years of
age, and tends to manifest itself at a younger age
than does UIP. The incidence ratio between men
and women is nearly 2:1. Dyspnea and cough are
the most common symptoms, and occur 3 months
~ 5 years before the definite diagnosis is made.
Physically, inspiratory crackles are auscultated in
60% of patients. Nearly half of patients have digital
clubbing [8].

Radiographically, lung volume is reduced, with
a bibasilar, hazy, ground-glass appearance (1/4 of
patients) or reticulonodular infiltrates noted. The
predominant finding by HRCT is the presence of
areas of ground-glass attenuation that may be patchy
or diffuse and that mainly affect the middle and

lower lobes. Fibrosis is seen in 1/2 of patients; ho-
neycombing, however, is not usually present [12-
17]. Areas of ground-glass attenuation in patients
with DIP may remain stable or improve with treat-
ment, as discerned by a series of follow-up CT ex-
aminations [15]. A restrictive defect with a de-
creased diffusion capacity is commonly found on
the pulmonary function test, but the abnormals are
not remarkable [8].

The review by Carrington et al. [8] showed that
21.9% of patients with confirmed DIP had spon-
taneous improvement even without treatment. How-
ever, without treatment, 62.5% of DIP patients had
evidence of clinical worsening. With corticosteroid
therapy, 61.5% of DIP patients improved as com-
pared to UIP patients (11.5%). Six of the 26 patients
in the treated DIP group recovered fully and re-
mained well for 23 years, but 27% of the DIP
patients continued to worsen despite treatment. Late
relapse as well as recurrence may occur during
treatment [8,18-20]. The role of smoking cessation
remains unclear [7-8]. A corrected mortality rate
for DIP of 30.4%, as compared to 71.5% for UIP
patients at the end of 10 years, was shown in the
case series of Carrington et al. The average survival
was 12 years for DIP patients [8].

In our case, fever, dry cough, progressive dys-
pnea, and impending respiratory failure were obser-
ved. The usual pathogens in atypical pneumonia,
including fungal and viral, and parasites such as
PCP, could not be ruled out on admission. The pos-
sibility of drug-induced lung toxicity was excluded
after carefully examining those drugs, including
antidepressants, that she had taken during the past
few years. The HRCT showed a diffuse ground-
glass pattern which correlated with a nonspecific
“cellular inflammation” or “active alveolitis”. The
patient responded well to corticosteroid treatment
after open lung biopsy and the diagnosis of DIP
had been established. Interestingly, this patient was
a heavy smoker and had been taking pain-killers
and receiving intramuscular injections for a long
time. Due to the difficulty in tracing her medical
records, we were unable to obtain a definite cause
for the DIP in this case. However, based on the

Tolehess : R 93 4F 19 B2 1



136 Li-Hui Soh, Cheng-Liang Tsai, ez a/.

cushingoid physical features (moon-shaped face,
central obesity, abdominal striae, thin skin texture,
easy bruising), avascular necrosis of the bilateral
hip joints, and depression disorder, iatrogenic Cus-
hing’s syndrome was highly suspected in this
patient. We believe that the corticosteroid with-
drawal before this admission may have been one of
the key contributing factors. As DIP responds well
to steroids in most cases, however, relapse after
tapering off is possible. Fulminant DIP and cases
which were refractory to steroid treatment but res-
ponded to immunosuppressants have been reported
[8,19-20]. The therapeutic effect of steroids may
be dose-dependent [21]. Therefore, the development
of DIP in this case may be associated with smoking
and the abrupt discontinuation of corticosteroid,
resulting in a clinical “acute exacerbation”.

In conclusion, DIP is an interstitial pneumonitis
that responds well to corticosteroid treatment, if a
correct diagnosis is made early. Long-term cortico-
steroid therapy may be needed for some patients
with DIP to keep lung inflammation in check (under
control). Although the role of smoking cessation in
the clinical course of DIP is unclear [7-8], quitting
smoking should be encouraged for all DIP patients
with a smoking habit.
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Cardiac Tamponade as a Manifestation of
Mycobacterium Avium Complex (MAC) Infection in an
Immunocompetent Host — A Case Report

Kuang-Hung Chen, Kwan-Jung Chen, Yueh-Chung Chen*

We present a case of Mycobacterium avium complex (MAC)-induced cardiac tamponade in
an immunocompetent man. MAC is ubiquitous and can inhabit the human body without causing
disease. Infections with this organism are generally associated with an immunocompromised
status, particularly advanced AIDS, as a late opportunistic infection. Sometimes the organism
may cause non-tuberculous pulmonary disease in immunocompetent people with preexisting
lung disease. Focal extrapulmonary MAC infection in immunocompetent patients is extremely
rare, with very few reports in the literature. However, this case serves to remind us that atypical
mycobacterial infection must also be considered in immunocompetent patients. (Thorac Med

2004; 19: 139-144)

Key words: mycobacterium avium complex, cardiac tamponade, immunocompetent

Introduction

Mycobacterium avium complex (MAC) is an
opportunistic pathogen in acquired immunode-
ficiency syndrome (AIDS) patients, especially in
patients with a CD4 cell count of less than 50 /uLL
[1]. However, it is an uncommon pathogen in im-
munocompetent hosts. In the previous literature,
most of these cases presented as a non-tuberculous
pulmonary disease [2]. Focal extrapulmonary MAC
infection is rare, with very few reports in the litera-
ture. We report herein a human immunodeficiency
virus (HIV)-negative patient with cardiac tam-
ponade induced by MAC infection. This type of
case has only been reported once before.

Case Report

A 73-year-old male was admitted to our cardio-
vascular ward due to the development of progres-
sive shortness of breath and palpitation for 10 days.
He had a history of hypertension, which had been
under medical control for 10 years. Furthermore,
he underwent chest tube drainage for pleural effu-
sion of an unknown cause more than 40 years ago.

On admission, his vital signs were blood pres-
sure 121/51mmHg, pulse rate 98/min, respiratory
rate 20/min, and temperature 36.8°C. Physical
examination revealed distant heart sounds without
murmur. The complete blood count and serum bio-
chemistry studies showed no specific findings.
Blood and sputum cultures showed no growth of
microorganisms, and the autoantibody series, im-
munoglobulin, complement level, and urine analysis
were normal. The anti-HIV test (ELISA) was non-
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reactive and T-cell lymphocyte subsets were nor-
mal. The electrocardiogram showed sinus tachy-
cardia and a reduction of QRS amplitude in the limb
leads. Chest radiography showed an enlargement
of the cardiac silhouette (Figure 1). The echocar-
diogram demonstrated a large amount of pericardial
effusion with a co-existence of tamponade signs
(swinging heart, diastolic collapse of the right
ventricle and right atrium, and increased respiratory
variation of the mitral inflow).

Immediately following the surgical consul-
tation, thoracotomy for subxiphoid pericardial bio-
psy was performed, and 500 ml of serosanguineous
fluid was drained. The fluid had the following
characteristics: glucose 43mg/dL; protein 4.2g/dL;
LDH 2285u/L; and WBC 400/cumm with a dif-
ferential count of 99% mononuclear cells. The Gram
stain, silver stain, acid-fast stain, and bacterial cul-
ture revealed no organisms. Pathology of the peri-
cardial biopsy showed granulomatous inflammation

Fig. 1. Chest radiography on admission shows enlargement of the

cardiac silhouette,

Thorac Med 2004. Vol.19 No. 2

with a few acid-fast bacilli; no evidence of malign-
ancy was found. Based on these data, mycobac-
terium-induced pericarditis was strongly suspected.
Since the results of the pericardial fluid culture for
mycobacterium would not be available for several
weeks, anti-tuberculous therapy was initiated with
rifampin 600mg/day, isoniazid 400mg/day, pyra-
zinamide 1250mg/day, and ethambutol 800mg/day.

After this treatment regimen, his dyspnea and
palpitation improved markedly, and he was then
followed up as an outpatient for 9 days after oper-
ation. During the 2-month period of post-operative
outpatient follow-up, no clinical, radiological, or
ultrasonic evidence of a recurrence of the pericardial
effusion was manifested (Figure 2). Two months
after discharge, MAC grew in the pericardial fluid
culture, and MAC-induced cardiac tamponade was
proven. The culture result showed that the MAC
was sensitive to rifampin only, and resistant to all
other tested anti-tuberculous agents, including iso-

Fig. 2. Chest radiography after operation shows improvement of the

cardiomegaly with calcified plaque in the left pleural space.
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niazid, ethambutol, p-aminosalicylic acid, strepto-
mycin, kanamycin, and ethionamide.

Discussion

Mycobacterium avium complex is a group of
mycobacteria (primarily 4. avium and M. in-
tracellulare) that is ubiquitous, and can be found
in water, soil, animals, food products, and other sites
[3]. This organism can inhabit the human body
surface or organs without causing disease. It can
cause two main types of disease in humans. The
most common type nowadays is disseminated
infection, which occurs in severely immunocom-
promised patients, such as AIDS patients, as a late
opportunistic infection, generally in those with CD4
cell counts less than 50/uL. [1,4]. The risk of deve-
loping a disseminated MAC infection is inversely
correlated with the absolute CD4 lymphocyte count
value. In an observational study of AIDS patients,
the 1-year incidence for developing MAC bactere-
mia was 3% for patients with a CD4 count in the
100-199/uL range, and increased progressively to
39% for those patients with a CD4 count <10/uL
[1]. Clinical features are usually nonspecific, and
include fever, night sweats, weight loss, anemia,
fatigue, and diarrhea, which may be incorrectly
attributed to a progression of other HIV-related
illnesses.

Secondly, in the non-HIV infected population,
MAC infection generally presents as a localized
infection: a slowly progressive fibrocavitary pul-
monary disease in people who usually have pre-
existing chronic pulmonary disease [5], or in chil-
dren with cervical lymphadenitis [3]. In a retrospec-
tive study of 513 HIV-negative patients infected
with non-tuberculous mycobacteria, only 34 had
clinically significant disease. The presentations of
mycobacteriosis were found to be lung disease in
23 cases, soft-tissue disease in 10 cases, and disse-
minated disease in one case. None of the patients
presented with pericardial effusion [2].

There is no evidence for person-to-person trans-
mission of MAC, which indicates that MAC is
acquired from the environment. The main portals

of entry into the body are thought to be the res-
piratory and gastrointestinal tracts, which are the
most common places for MAC colonization in hu-
mans [6]. In immunocompetent patients with MAC
infection, the lungs usually appear to be the primary
site of infection. In HIV-infected patients, however,
MAC rarely causes pulmonary disease, but often
causes disease in the GI tract, suggesting that the
latter route of infection predominates in immuno-
compromised patients [6]. In this case, the patient
was not in an immunocompromised state, and the
physical examination and blood culture showed no
evidence of disseminated infection; furthermore, the
chest radiography and sputum culture showed no
evidence of lung infection. No special history or
physical examination finding for localized infection,
such as neck lymphadenopathy, was found. The
infection source and the means of infection remain
unknown.

Though MAC-induced disseminated infection
frequently involves multiple organs, MAC infection
as a cause of pericardial effusion is rare, and has
only been described in 5 published cases: 4 patients
with AIDS [7-10] and one HIV-negative patient
[11]. Corey et al reported a prospective case series
of patients with new, large pericardial effusion. A
subxiphoid pericardial biopsy and drainage of the
pericardial effusion were performed for each patient
to determine the etiology. Of the 57 patients, patho-
gens were identified in eight, including one patient
with MAC. This patient with MAC pericardial
effusion was non-immunocompromised, and the
effusion had resolved unexpectedly by the time of
biopsy. The patient had a complete resolution of
symptoms after anti-mycobacterial therapy [11].

- Diagnosis for MAC infection depends on the
type of infection. For disseminated MAC disease,
the diagnosis is most readily established by blood
culture. Usually one blood culture set will identify
more than 90% of patients with MAC bacteremia
[12]. Culture of fluid or tissue specimens from su-
spected sites of involvement may also be consi-
dered. For MAC pulmonary disease in HIV-
negative patients, the American Thoracic Society
has suggested that the diagnosis should be based
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on a combination of clinical, radiographic, and
microbiologic criteria, including the criterion that
the organism should be found in lung secretions
more than once, and in large amounts [13]. There
are no standard criteria for the diagnosis of focal
MAC infection. Our diagnosis for this patient was
based on the pathological proof (acid-fast bacilli
was found in the biopsy of the pericardium), and
the microbiological proof (MAC cultured from the
pericardial fluid).

The currently recommended treatment regimen
for MAC infection contains at least two drugs, be-
cause mono-therapy is associated with the emer-
gence of drug-resistant organisms. MAC is resistant
to standard anti-tuberculous drugs, except etham-
butol at concentrations achievable in plasma [14].
Proper treatment must include either clarithromycin
or azithromycin. Ethambutol is the second-line
recommended drug. Rifabutin, ciprofloxacin, or
amikacin may be added for people with more severe
MAC infections.

In our patient, the pericardial effusion had been
successfully controlled by a combination of 4 anti-
tuberculous agents, without relapse for 2 months,
before MAC infection was confirmed. Yajko re-
ported that at least one half of MAC strains can be
inhibited by achievable concentrations of the stan-
dard anti-tuberculous agents, although the drug
levels necessary to kill MAC 7z vitro (minimum
bactericidal concentration) are 8 to 32 times the
inhibitory level [15]. In animal models of disse-
minated MAC infection, both single and combi-
nation anti-mycobacterial regimens have reduced
mycobacterial colony counts by several logs, and
have improved survival [16]. Those reports suggest
that if acid-fast bacilli are identified in pericardial
fluid, therapy with multiple anti-mycobacterial
agents should be initiated prior to bacteriologic con-
firmation [8]. Because M tuberculosis and MAC
both have a similar appearance under the micro-
scope, additional lab tests, including cultures, are
re-quired to distinguish them, a process which takes
weeks to months. Since MAC infection is relatively
rare in immunocompetent humans, and tuberculosis
infection is more dangerous both to the patient and

Theorac Med 2004. Vol.19 No. 2

to others, we will usually treat for tuberculosis until
the culture result is available. The treatment may
not lead to a bacteriologic cure for the MAC in-
fection, but it may serve a suppressive role and thus
prolong the patient’s life [17].

In summary, although MAC is a rare cause of
pericardial effusion, especially in immunocom-
petent patients, the possibility should not be ruled
out. Establishing the etiology is important for appro-
priate therapy. A thorough and systematic eva-
luation in conjunction with effusion and tissue an-
alysis would be helpful in determining the etiology.
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Tuberous Sclerosis with Recurrent Pneumothoraces
and Lung Transplantation — A Case Report

Chia-Cheng Tseng, Chao-Chien Wu, Meng-Chih Lin, Ming-Jang Hsieh*

Tuberous sclerosis with lung involvement is very rare. We report herein a case of tuberous
sclerosis with recurrent spontaneous pneumothraces, for which lung transplantation was ultimately
performed due to refractory cor pulmonale. A 23- year-old woman with tuberous sclerosis
presented with recurrent pneumothoraces at our hospital. She had had a past history of right
renal angiomyolipoma, and since childhood, she had been noted to have skin lesions with
angiofibromas on both cheeks and in the lumbosacral area. With the assistance of sonography,
she was also found to have hepatic tumors that had not grown for several years, indicating they
were benign. These findings confirmed our diagnosis of tuberous sclerosis. As the disease
progressed, chest radiographs revealed more interstitial lung infiltration and honeycombing
change. Her pulmonary function also deteriorated progressively. Chronic respiratory failure began
in 1999. Although she underwent lung transplantation, she died one year later due to severe
infection and malignant lymphomas.

To date, no one has reported an effective treatment for tuberous sclerosis. Although
oophorectomy and treatment with progestational agents have been reported to provide
improvement or stabilization of the disease in a subset of patients, only lung transplantation,
which is an option for some patients, offers the possibility for cure. (7Thorac Med 2004; 19: 145-
157)

Key words: tuberous sclerosis, recurrent pneumothoraces, lung transplantation, lymphagioleiomyomatosis
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Introduction

Tuberous sclerosis is a systemic disease with a
clinical triad of mental retardation, epilepsy, and
dermal angiofibroma (adenoma sebaceum). Sys-
temic manifestations include calcified cerebral and
paraventricular harmatomas, renal angiolipomas,
cardiac rhabdomyomas, and periungual fibromas
[1]. Patients with this multi-system disease most
commonly present with skin lesions and benign tu-

mors of the central nervous system. Renal involve-
ment is common, with angiomyolipomas, usually
bilateral, being the most frequent abnormality.
Renal cysts, which may also be present, can give
an appearance similar to that of autosomal dominant
polycystic kidney disease [2]. Heart rhabdomyo-
mas, probably hamartomatous growths, occur in
multiples in 90% of the cases. Mortality with car-
diac abnormalities is usually due to intramural
rhabdomyomas, which affect 30% of individuals
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with tuberous sclerosis, resulting in death during
the first year of life [3]. Patients inheriting the
tuberous sclerosis gene are at an increased risk of
developing ependymomas and childhood astrocyto-
mas, more than 90% of which are sub-ependymal
giant cell astrocytomas. These are benign neoplasms
that may develop in the retina or along the border
of the lateral ventricles, and may obstruct the
foramen of Monro and produce hydrocephalus [4].
Death, usually from neurologic complications,
occurs in more than 75% of affected individuals by
age 20.

Tuberous sclerosis involving the lungs is patho-
logically identical to lymphangioleiomyomatosis
(LAM) and, therefore, presents a similar clinical,
radiographic, and physiologic picture. However,
pulmonary disease is rare, appearing in 1% and only
in female patients who survive to adulthood. The
onset of dyspnea usually occurs during the third
decade. As in LAM, progressive dyspnea, recurrent
spontaneous pneumothoraces, and hemoptysis are
to be expected. Herein, we present a 23-year-old
patient with recurrent spontaneous pneumothoraces
who was finally diagnosed as having tuberous
sclerosis.

Case Report

In June 1990, a 23-year-old Taiwanese woman
visited our emergency room. She complained of
right chest pain that suddenly began at 5 a.m. The
pain was sharp and worsened if she breathed deeply.
A raised erythematous facial rash was noted on
examination. She was afebrile, normotensive, and
had a normal peripheral pulse. A percussion exami-
nation of her chest revealed decreased breathing
sounds and hyper-resonance in the right lung field.
The chest radiograph revealed pneumothorax in the
right lung (Figure. 1). She first underwent tube
thoracostomy, and then later was admitted to our
chest ward.

Tracing her history, we found that she had
experienced two episodes of pneumothoraces, one
in the right lung in 1986, and the other in the left
lung in February 1990. At that time, she had right

Ttiorac Med 2004. Vol.19 No. 2

Fig. 1. Chest radiograph reveals pneumothorax in the right lung with
mild interstitial infiltration in the bilateral lower lung field.

flank pain. When searching for the source of that
pain, we found a huge right renal tumor, which was
removed with a right nephrectomy in January 1990.
Pathology revealed an angiomyolipoma, 3.2 kg in
weight.

The patient presented a sporadic case with no
family history of the disease. She had normal
development of intelligence and no history of
seizures. No history of trauma or medical history
could add any more to our clinical findings.

Since childhood she had been noted to have
skin lesions with erythematous papules on both
cheeks and leaf-shaped plaque on the skin of her
buttocks. A biopsy of the skin lesions revealed
angiofibroma. The patient’s presumptive diagnosis
was tuberous sclerosis, based on the findings of
facial angiofibroma, renal angiomyolipoma, and
recurrent spontaneous pneumothoraces. These
findings were compatible with Gomez’s inclusion
criteria for tuberous sclerosis.

At admission, surgery was indicated to treat the
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recurrent spontaneous pneumothoraces. During the
operation, she was found to have numerous genera-
lized blebs and spots with pigmentation throughout
the lung. Pathology reported harmatomatous proli-
feration. Sonographic findings also revealed her
liver to have multiple hyperechogenic lesions, com-
patible with vascular tumors. These liver lesions
had been found much earlier and were followed up
by sonography 6 and 9 years after they were first
discovered, but no increase in size was noted,
strongly suggesting that they were benign.

However, another episode of left spontaneous
pneumothorax occurred in December 1990. A left
thoracotomy with repair of air leaking blebs and
pleurodesis were both performed.

After discharge, the patient seemed quite well
and had no specific complaint related to lung
disease. A pulmonary function test that was done
at that time showed FVC to be 70% and FEV | to be
normal, which meant she could be considered as
having only a mild restrictive ventilatory impair-
ment. In June 1995, she complained of dyspnea on
exertion and occasional hemoptysis episodes. She
was observed to have wheezing and moderate
obstructive ventilatory impairment. She was pre-
scribed a bronchodilator and inhaled corticosteroid.
Polyvalent pneumococcal vaccine and annual in-
fluenza vaccinations were also given. With these
medications, the patient could initially tolerate her
symptoms, but, starting in April 1997, she experi-
enced more profound dyspnea on exertion and he-
moptysis. She was found by spirometry to have mo-
derate to severe obstructive and restrictive ventila-
tory impairment.

Over time, her condition deteriorated. PFT
showed severe obstructive ventilatory impairment
and a resting oxygen saturation below 90%, so she
began receiving oxygen therapy in January 1999.
The chest radiograph and computed tomography
(CT) showed more interstitial lung infiltrations and
honeycombing lesions than she had had nine years
before (Figure 2, 3). Anti-estrogen therapy with
tamoxifen had been tried for one month in 1999, to
no benefit.

Despite all efforts, medical management of her

Fig. 2. Chest radiograph (in 1999) shows more interstitial infiltration,
honeycomb lesions, and hyperinflation compared to that of Figure 1
(in 1990); bilateral pleural thickness is also noted.
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Fig. 3. Chest computed tomography shows multiple cystic-like lesions
permeating the entire lung parenchyma.

symptoms was failing and her condition deteriorated

rapidly. She underwent a lung transplantation due

to chronic respiratory failure in June 2001.
Although she received regular immunosup-
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pressant medication after lung transplantation, the
continuing dyspnea negatively affected her quality
of life, especially when she came down with a
common cold. One year after lung transplantation,
the patient died due to severe infection and mali-
gnant lymphomas.

Discussion

Tuberous sclerosis (Bourneville’s disease) is a
rare autosomal dominant disorder, with a prevalence
varying from 1/27,000 to 1/100,000 population.
Family history may be negative, and it is estimated
that up to 68% of cases is caused by new mutations
[5]. There are distinctive differences in age, sex,
and presenting symptoms in tuberous sclerosis
patients with lung involvement and those without
(Table 1).

Kidney involvement, especially cysts and an-
giomyolipomas, is common. Renal angiomyoli-
pomas have been reported to be one of the most
important extrapulmonary complications of tuber-
ous sclerosis, and often occur multiply and bila-
terally. They are reported in up to 60% of the pa-
tients with LAM [6]. Massive bleeding, a major
complication of renal angiomyolipomas [6-8], may
cause symptoms of shock. In mild cases, angiomyo-
lipomas result in intratumoral hemorrhage or cause
chronic flank pain.

Although the association of tuberous sclerosis
and renal angiomyolipomas is well established, the
occurrence of hepatic benign tumors in this disease
is less well documented. Pathologically, intrahepatic
angiomyolipomas, lipomas, and hemangiomas have
been reported. Until now, approximately 100 cases
of hepatic counterparts have been reported since

they were first described by Ishak in 1976, though
hepatic angiomyolipomas do not necessarily always
occur with tuberous sclerosis [9-10]. Multiple he-
patic angiomyolipomas are extremely rare. Only six
cases have been reported, and most of them (5/6)
have been associated with tuberous sclerosis [9].
The pulmonary manifestations of tuberous scle-
rosis are indistinguishable from those of LAM. The
onset of lung involvement generally occurs during
the third to fourth decade of life; it rarely occurs
before age 20. When pulmonary involvement is pre-
sent, there is a marked female predominance, es-
pecially in those of childbearing age [11], though
the complete clinical triad described is rarely found.
Most patients with lung involvement will present
dyspnea, but about one-third will have the onset of
the disease marked by recurrent spontaneous pneu-
mothoraces [12]. Hemoptysis and chest pain are also
important clinical features, but chylothorax is rare
[13]. The dyspnea is usually progressive, leading
to respiratory failure, and cor pulmonale, which may
be fatal. The rapidity of progression of this airflow
obstruction is highly variable among patients.
Possible radiographic findings of tuberous
sclerosis include interstitial opacities, honeycomb
changes, and hyperinflation, although the radio-
graph may be normal early in the course of the di-
sease [14]. As the disease progresses, cysts enlarge,
ranging in diameter from a few millimeters to se-
veral centimeters, and may coalesce, causing archi-
tectural distortion. Thin-section CT is superior to
plain radiography, and often reveals cysts in the lung
parenchyma even when the chest radiographic fin-
ding is normal at the early stage [7,14-5]. Although
these findings are very useful in establishing the
diagnosis of LAM, they are not pathognomonic of

Table 1. Comparison of tuberous sclerosis with and without lung involvement.

Features

Without lung involvement

With Iung involvement

A ge at onset

Presenting symptoms CNS disorder
Male: Female 1:1
Mental retardation (%) 60%

E pilepsy (%) 80%

<20 years old

20-35 years old
Dyspnea
I:5
40%
20%

Tirorac Med 2004. Vol.19 No. 2
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the disease. Similar cysts can be seen, for instance,
in Langerhans’ cell histiocytosis and emphysema.
It is desirable to perform a lung biopsy for histologic
confirmation of the diagnosis. Pulmonary function
studies often reveal evidence of gas trapping and
demonstrate obstruction to airflow and reduced
single breath diffusing capacity, but otherwise,
spirometric indexes are normal.

Pulmonary tuberous sclerosis or LAM is cha-
racterized by a hamartomatous proliferation of
smooth muscles in the walls of the airways, venules,
and lymph vessels in the lung. The involvement of
airways results in narrowing, obstruction, and air
trapping. Damaged alveoli coalesce, eventually lea-
ding to a cystic formation, which may rupture, re-
sulting in pneumothorax [15]. Obstruction of the
venous flow in the lung results in venous distension,
pulmonary venous hypertension, and hemoptysis.
Lymphatic obstruction leads to chylothorax, a com-~
plication that appears more commonly in LAM than
in tuberous sclerosis. Infradiaphragmatic lymphatic
obstruction may result in retroperitoneal cystic ma-
sses [15].

Airway obstruction is managed with a broncho-
dilator. Pneumothorax is managed in the usual way,
with the insertion of a chest tube. As pneumo-
thoraces may be recurrent, mechanical or chemical
pleurodesis may be necessary; however, these pro-
cedures do not rule out future lung transplantation.

Because of the disease’s similarity to LAM,
which is thought to be brought about in part by fe-
male hormones, hormonal manipulation provides
the mainstay of treatment [16]. Progesterone, ta-
moxifen, luteinizing hormone-releasing hormone
(LHRH) analogs, and/or oophorectomy, have been
used in the treatment of women. Only oophorectomy
and treatment with progestational agents, however,
have appeared to provide a reliable improvement
or stabilization of the disease in a subset of patients
[7,16]. As the disease progresses to the stage of
respiratory failure, lung transplantation may offer
the only hope for cure. In a retrospective study of
34 cases of lung transplantation for pulmonary
LAM, the survival rate was 69% at one year and
58%% at 2 years, similar to the post-transplant figures

for other lung diseases [16]. The main causes of
post-lung transplant death are acute lung injury
(early stage), and infection and bronchiolitis obli-
terans (late stage). Post-transplant lymphoproli-
ferative disorders associated with Epstein-Barr virus
occur in 5 to 10% of lung transplant recipients.
Nearly all occur within the first year after transplant.
Recent data suggest a much higher incidence of this
disease in patients who are Epstein-Barr naive and
who receive an Epstein-Barr positive graft. Treat-
ment for this disorder, reported to have an approxi-
mate 50% survival rate, is usually reduced immuno-
suppression and antiviral and anti-B lymphocyte
drugs. Survivors often develop bronchiolitis obli-
terans [17].

Patients with tuberous sclerosis have a dec-
reased survival compared to the general population.
Renal disease and brain tumors are the most com-
mon causes of death [5]. Pulmonary involvement
in tuberous sclerosis carries a poor prognosis, with
progressive disease being common. Death secon-
dary to respiratory failure often occurs within five
years of the onset of symptoms. However, survival
time up to 20 years in some cases has been de-
scribed. In our report, the patient survived 11 years
after the symptoms began. The most recent studies
report a 10-year survival rate of around 70% to 79%
[6]. Long-term survival may occur more frequently
today because of improved management for
potential complications, especially cor pulmonale
and pneumothoraces.
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Fibrous Dysplasia with Malignant Transformation of
the Rib — A Case Report

Nai-Chuan Chien, Chen-Tu Wu*, Yung-Chie Lee

Fibrous dysplasia is probably the result of an aberration in the development of the bone.
Malignant transformation is rare and has been estimated in less than 1% of the cases. We report
a case of fibrous dysplasia with osteogenic sarcoma transformation of the second rib. The patient
was treated by a wide resection of the rib. Adjuvant radiotherapy was performed at another
hospital. There was no sign of recurrence 2 years after operation. (7horac Med 2004; 19: 152-

156)

Key words: fibrous dysplasia, osteogenic sarcoma

Introduction

Fibrous dysplasia of the bone is a benign lesion
characterized by a proliferation of fibroconnective
tissue associated with a metaplastic formation of
immature non-lamellar bone. It has been generally
considered a developmental disorder. Malignant
transformation is rare and has been estimated to
occur in less than 1% of cases [1]. We report a case
of fibrous dysplasia with osteogenic sarcoma
transformation of the second rib, and discuss the
etiology, clinical presentation, pathological fin-
dings, and treatment of the disease.

Case Report

A 39-year-old man suffered from high fever,
chills, and bilateral flank pain in December 2000.
Under the impression of acute pyelonephritis, he
was admitted to a local hospital. A firm, fixed, oval
shape tumor measuring 7.0 cm x 5.0 cm was pal-
pated on the right anterior chest wall incidentally

during admission. He was transferred to our hospital
on Dec. 23, 2000. There were no symptoms or signs
of chest pain or café au lait pigmentation. The
patient was a shoemaker and worked in a factory.
Organic solvent exposure was documented, but
there was no radiation exposure. Hemoglobin, white
cell count, alkaline phosphatase, calcium, phos-
phorus and C-reactive protein tests showed normal
results.

The chest roentgenogram showed an expansile
lesion with a lacy appearance in the right second
rib (Figure 1). A computerized tomogram of the
chest revealed an expansile mass with a low-density
area suspected of having cortical destruction at the
anterior part (Figure 2). A bone scan showed in-
creased uptake only over the lesion in the right
second rib.

The tumor was removed ez bloc. Postoperative
adjuvant radiotherapy with 5000 cGy was per-
formed at another hospital. The patient has been
well for 2 years after the surgery.

Division of Chest Surgery, Department of Surgery, Department of Pathology*, National Taiwan University Hospital,

Taipei, Taiwan

Address reprint requests to: Dr. Nai-Chuan Chien, Department of Surgery National Taiwan University Hospital, No. 7,

Chung-Shan South Road, Taipei 100, Taiwan

Thorac Med 2004. Vol.19 No. 2



Fibrous Dysplasia with Malignant Transformation of the Rib 153

Fig. 1. Radiography of the right second rib. The tumor is expansile
with a lacy appearance.
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Fig. 2. Computed tomogram of the lesion shows focal low densities
at the anterior portion suspected of being cortical destruction.

Pathological Findings

The specimen submitted consisted of a bulging
mass with two short segments of rib tissue at either
end. Grossly, the tumor was well demarcated,

measuring 8.0 x 6.0 x 6.0 cm in size. On cutting,
the tumor was gray-white and not gritty in texture.
There were a few cysts measuring up to 2.0 x 1.0 x
1.0 cm surrounded by relatively gray-brown soft
tumor tissue. A thin shell of the cortical bone was
seen on the whole tumor, although the focally bul-
ging cortex could also be seen. There was no ex-
tension of the soft tissue (Figure 3).
Microscopically, most of the tumor tissue was
rather typical of fibrous dysplasia with a prolife-
ration of stromal cells in dense collagenous matrix.
The stromal cells in this area had no cytologic
atypia. A prominent component within the matrix
was the presence of small, odd-shaped trabeculae
of woven bone without osteoblastic rimming (Figure
4). However, several small foci of hypercellularity,
corresponding grossly to the gray-brown and soft
areas, were evident. In these foci, some of the small
osteoid or woven bone trabeculae were necrotic with

~ osteoclastic resorption and leukocyte infiltration.

The nuclei of stromal cells in these foci showed
hyperchromatism and a variation in nuclear size and
shape. Numerous mitotic figures were present (Fig-
ure 5). This was suggestive of malignant transfor-
mation of an osteogenic nature.

Discussion

Malignant transformation in fibrous dysplasia

Fig. 3. Cut surface of the tumor is well demarcated, gray-white and

not gritty on cutting with foci of gray-brown and soft tumor tissue
surrounding a few small cysts. The cortex, though thin and focally
bulging, is well preserved.
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Fig. 4. Typical histological appearance of fibrous dysplasia
characterized with odd-shaped woven bone trabeculae, without

osteoblastic rimming, dispersed in a collagenous background

containing proliferating stromal cells is composing the main area of
the tumor. (H&E, Original magnification 33X)
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Fig. 5. Hypercellular areas show atypical, plump, hyperchromatic
stromal cells with increased mitotic activity. (H&E, Original
magnification 66X)

is rare and the incidence varies from 0.4% to 6.7%
[2-3]. The first case was reported in 1945 [4]. It has
been suggested that malignant change is more likely
to occur in polyostotic than monostotic forms. The
most common histological type is osteosarcoma, fol-
lowed by fibrosarcoma and chondrosarcoma [5,11].

The treatment of fibrous dysplasia by radiation
has an increased probability for malignant trans-
formation to osteosarcoma. Ruggieri and coauthors
reported on 28 cases of sarcomas in 1,122 examples
of fibrous dysplasia from the Mayo Clinic file. Thir-

Thorac Med 2004. Vol.19 No. 2

teen of the patients had received radiation [5]. In
another report, the authors concluded that radio-
therapy is not the treatment of choice for fibrous
dysplasia therefore [3]. There has been no report
regarding organic solvent and malignant trans-
formation in fibrous dysplasia. The radiological and
pathological features in this case would indicate that
locally aggressive behavior, as well as high-grade
malignant change, can occur concurrently in fibrous
dysplasia. Those patients with an adequate operation
and adjuvant chemotherapy seem to do better [5].
The prognosis is similar to that of other maligna-
ncies without fibrous dysplasia [5-6]. Yabut et al
reported that most patients died with pulmonary
metastasis, and the mean survival period was 3-4
years [3]. There are no larger series with a com-
parison of prognoses in several different control
groups presented in the literature. Since the mo-
dalities of treatment for osteosarcomas has greatly
improved the prognosis recently, the treatment of
choice for this kind of patient, currently, may be
different, and need further investigation.

Fibrous dysplasia of the bone has long been
considered a developmental disorder. However,
several cytogenetic investigations since 1989 have
revealed features of clonal proliferation with chro-
mosomal aberrations in fibrous dysplasia [7]. Dal
Cin et al concluded that fibrous dysplasia is a
neoplastic disease associated with genetic lesions
in chromosomes 2 and 12p13 [8-9]. Fang et al
reported a p53 gene mutation with loss of the normal
allele from the secondary malignant fibrous
histiocytoma developing in the background of
fibrous dysplasia [10]. Since no p53 gene mutation
has been detected in fibrous dysplasia, this may have
occurred during progression from fibrous dysplasia
to malignant fibrous histiocytoma, or thereafter.
Thus, identification of the genes responsible for
fibrous dysplasia and secondary sarcomas has
become a current focus of interest.
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Multiple Sclerosing Hemangiomas of the Lung with
Lymph Node Metastasis — A Case Report

Chi-Hung Chen, Chi-Li Chung, Chi-Lang Fang*, Robert F. Chen**

Sclerosing hemangioma of the lung is an uncommon benign tumor of uncertain histogenesis.
It is usually solitary and clinically benign with no instances of recurrence after excision. We
report the case of a 40-year-old man with multiple sclerosing hemangiomas in the left lower lung
accompanied by lymph node metastasis. These features suggested a very low-grade malignancy
with metastatic potential. Tumor cells from the lungs and lymph node were focally immunoreactive
for progesterone receptors, of which the clinical significance remains to be solved. The patient’s
postoperative course was good, and there was no evidence of recurrence 20 months after surgery.

(Thorac Med 2004; 19: 157-167)

Key words: sclerosing hemangioma, multiplicity, lymph node metastasis, progesterone receptor

Introduction

Sclerosing hemangioma of the lung is an un-
common benign tumor of the pulmonary paren-
chyma found predominantly in middle-aged women.
The histology of the tumor was described in detail
in the original paper of Liebow and Hubbell [1].
Microscopically, the appearance of the tumor varies
and has four characteristic histologic patterns: solid,
hemorrhagic, papillary, and sclerotic in different
portions [2-3]. It is usually solitary and often pre-
sents as an asymptomatic coin lesion in the lower
lung field, and is discovered incidentally by chest
roentgenogram examination [2-4]. The tumor is
clinically benign and surgically curable with no
instances of recurrence after excision [2-4].

We report the case of a 40-year-old man with |

multiple sclerosing hemangiomas of the lung and
lymph node metastasis. Progesterone receptors were

detected on the tumor cells.
Case Report

A 40-year-old man was admitted to our hospital
in 1999 for the evaluation of asymptomatic lung
tumors that had been noted in a routine chest roent-
genogram examination 2 weeks before. He had no
history of chest pain, dyspnea, hemoptysis or cough.
The chest roentgenogram showed two abnormal
round lesions in the left lower lung field. (Figure
1)

On admission, a complete physical exami-
nation, laboratory examination, and panendoscopy
revealed no abnormalities. Bronchoscopy was
performed and showed negative findings. Since the
possibility of a malignant neoplasm could not be
excluded, he underwent a left lower lobectomy with
dissection of the hilar and inferior pulmonary
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Fig. 1. Chest X-ray, PA view, preoperative film shows two nodular
densities in the lower lung. ( Double arrow, large tumor, 2.5 x 3 cm in
size; single arrow, small tumor, 1.2 x 1cm in size)

ligament lymph nodes in July 1999.

Grossly, there were two indurated, confluent
tumor masses measuring 6.2 x 5.5 x 3.5 cm?® and 3
x 2 x 1.5 cm? in size, respectively, located at the
left lower lobe. Foci of hemorrhage and calcification
were also noted.

Histologically, the tumors were characterized
by a mixture of solid, sclerotic, papillary, and he-
morrhagic patterns, which was predominantly mix-
ed solid and papillary patterns (Figure 2). The tumor
cells were composed of polygonal cells with round
to oval nuclei, fine chromatin, inconspicuous nuc-
leoli, and abundant eosinophilic cytoplasmas. Mark-
ed calcification was also noticed in the sclerotic
areas. In the papillary areas, type I pneumocyte-
like cells lining the sclerosing core or solid nests
were seen. One hilar node and one inferior pulmo-
nary ligament node that were dissected out were
involved in the sclerosing hemangioma (Figure 3).
Inmxmunohistochemically, the tumor cells revealed

Theorac Med 2004. Vol.19 No. 2

Fig. 2. The tumor with the picture of a sclerosing hemangioma growing

in a solid (arrow, left upper) and papillary (right) pattern. (Hematoxylin

& Eosin, original magnification x 40)

SR i
Fig. 3. A hilar lymph node was found to be involved in the sclerosing
hemangioma. The lymph node tissue can be seen in the top third of
the field and the tumor tissue in the lower two-thirds. (Hematoxylin &
Eosin, original magnification x 40)

positive staining for vimentin, cytokerotatin and
epithelial membrane antigen (EMA). Focally posi-
tive nuclear staining for progesterone receptors and
negative for estrogen receptors was found in these
tumor cells.

The postoperative course was uneventful and
the patient remained in a stable condition with no
recurrence noted at the 20 months’ follow-up.

Discussion

Sclerosing hemangioma of the lung, an entity
first described by Liebow and Hubbell in 1956, is



Multiple Sclerosing Hemangiomas with Metastasis 159

an uncommon lung tumor found predominantly in
middle-aged women [1]. Most patients are dis-
covered incidentally by chest radiography, in which
a coin lesion in the lower lung field is often noted.
However, other patients might complain of chest
pain or hemoptysis [2-4]. These lesions often grow
so slowly that no change in size on serial chest
radiographs is noted during the observation periods.
Most tumors have been cured by wedge resection
or lobectomy, with no recurrence or distant metas-
tasis being reported [2-4].

We experienced an asymptomatic man with a
large pulmonary sclerosing hemangioma accom-
panied by a smaller mass with a histology identical
to the main mass and in the same pulmonary lobe.
Lymph node metastasis, including the left inferior
pulmonary ligament and left hilar nodes, was also
noted. The presence of progesterone receptors was
detected on the resected specimen.

The histology of the sclerosing hemangioma
had four characteristic patterns. Although the histo-
logical appearance was distinct and well defined,
the histogenesis of the pulmonary sclerosing
hemangioma was controversial. Liebow and Hub-
bell suggested this tumor was an endothelial proli-
feration, but another study favored mesothelial deri-
vation [1,15]. However, based on immunohistoche-
mical analysis, cells of sclerosing hemangiomas
show positive staining for epithelial membrane
antigen and surfactant apoprotein, and negative
staining for factor VIII antigens for endothelial cells,
suggesting that sclerosing hemangiomas might be
derived from type I pneumocytes [3,17-19]. In spite
of these studies, the exact nature and histogenesis
remains uncertain. Recently, Devouassoux-Shishe-
boran and colleagues reported that sclerosing he-
mangiomas are derived from the primitive respira-
tory epithelium [13].

Sclerosing hemangiomas of the lung are ge-
nerally considered to be single. Multiplicity is quite
rare, usually with one dominant mass and smaller
lesions nearby [2,5-7]. The case described by
Noguchi had two larger lesions, up to 3.7 cm, and
“infnumerable’ smaller ones in the right-lower lobe
[6]- A rare incidence of bilaterality was described

in the case reported by Lee et al., which had four
masses separately distributed in the left lingular
segment, left lower lobe, right middle lobe, and right
lower lobe [7]. The case presented here showed a
main tumor accompanied by a smaller one in the
same lobe. The multiple lesions in the same lobe
were considered to be transbronchial metastasis or
multicentric origins of the tumor cells [5]. All these
reported cases had an excellent prognosis after
enucleation of the tumors.

Although the clinical course of sclerosing he-
mangiomas is usually benign, lymph node metas-
tasis has been reported [9-10]. The phenomenon is
extremely rare; two cases have been reported in the
English-language literature [9-10]. The case de-
scribed by Tanaka et al. had one solitary mass in
the right lower lobe with a microscopic focus of hi-
lar lymph node metastasis that consisted of cuboidal
epithelial cells of the type II pneumocyte type,
which was identical to the main component cells of
the tumor in the lung [10]. This finding supports
the neoplastic nature of pulmonary sclerosing he-
mangiomas. Due to the rarity of reported cases, it
is uncertain whether the presence of a tumor spread
to the regional lymph nodes carries a sinister prog-
nosis. To date, there has been no evidence of spread
outside the involved lymph nodes or of recurrence
after excision in the reported patients, including the
case presented here. Moreover, our case showed
both multiple lung masses and lymph node metas-
tasis at same time.

More than 80 percent of cases of pulmonary
sclerosing hemangioma have occurred in women,
especially during their reproductive age [1-3]. One
possibility is the presence of steroid receptors on
the gender-specific tumor, and that the tumor growth
is responsive to physiological hormonal alteration
[12]. Few studies have tried to investigate the reason
for the female preponderance. Aihara and Nakajima
reported the quantitative analysis of estrogen and
progesterone receptors by enzyme immunoassay in
eight cases, which showed estrogen receptors (ER)
present in seven cases, and progesterone receptors
(PR) in all cases [11]. However, the four female
cases reported by Ohori et al. revealed negative
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immunohistochemical results [12]. Our case showed
positive PRs in the cuboidal epithelial cells of the
tumor, but ER was absent. The difference between
those cases previously reported and the present one
is that the former all had a solitary lesion and lacked
lymph node metastasis. However, the significance
of the status of the estrogen and progesterone re-
ceptors on pulmonary sclerosing hemangiomas is
still uncertain. The reasons are that too few cases
have undergone an analysis of their receptor status,
and receptors did not exist on all the examined
tumors. In addition, hormonal therapy had never
been tried due to the benign postoperative course.
Further studies will be necessary for a full under-
standing of the steroid hormone receptor status and
its association with the biological behavior of pul-
monary sclerosing hemangiomas.

In conclusion, this report is unique in that it
describes very rare manifestations of pulmonary
sclerosing hemangioma including multiplicity and
lymph node metastasis that were simultaneously
found in a male patient. These features of the present
case may suggest a low-grade malignancy with the
capacity for intrapulmonary spreads and metastasis.
The role of the presence of progesterone receptors
on the tumor cells remains to be clarified.
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Pulmonary Tumor Embolism as an Initial
Manifestation of Cervical Cancer — A Case Report

Yun-Sung Chen, Hao-Chien Wang, Yih-Leong Chang*, Pan-Chyr Yang**

Pulmenary tumor embolism is rarely the initial manifestation of cervical cancer. It is difficult
to obtain a definite diagnosis because there are neither specific clinical presentations nor non-
invasive diagnostic tests. A poor prognosis is expected because of the delay in diagnosis and
the consequent irreversible cardiopulmonary alterations. However, a high index of suspicion
may help in the early diagnosis of this disease. Herein, we present a 58-year-old female patient
with cervical cancer that initially manifested as pulmonary tumor embolism. The subacute onset
of symptoms related to cor pulmonale with rapid deterioration and mortality because of massive
tumor embolism are noted in the case. Radiographic studies and pathological findings are
demonstrated as well. (Thorac Med 2004; 19: 162-167)

Key words: pulmonary tumor embolism, cervical cancer, squamous cell carcinoma

Introduction

Tumor embolism is considered a rare cause of
pulmonary embolism and is infrequently diagnosed.
Even in patients with malignancy, the occurrence
of pulmonary embolism is usually attributed to
hypercoagulable states rather than tumor microem-
boli. However, a significant proportion of under-
diagnoses or misdiagnoses of pulmonary tumor
embolism have been found at autopsy [1]. Since
the treatment and prognosis of tumor embolism is
quite different from that of thrombotic pulmonary
embolism, it is necessary to be familiar with the
clinical presentations of and diagnostic tests for
pulmonary tumor embolism to achieve an early
diagnosis. We present herein a case of pulmonary
tumor embolism as an initial manifestation of cer-
vical cancer, and briefly review the related litera-

ture.
Case Report

A 58-year-old woman was admitted in January
2002 because of progressive dyspnea and dry cough
for 2 weeks. No associated symptoms, such as
orthopnea, paroxysmal nocturnal dyspnea, fever,
chest pain, or hemoptysis, were noted. There was
no history of any major systemic disease. The men-
strual cycle had been regular, but had already ceased
for years. Her physical examination revealed fine
crackles in both lower lungs, without cardiac mur-
mur, bipedal edema, or lymphadenopathy. Arterial
blood gas measurements showed a pH of 7.436,
PCO, of 33.5 mmHg, and PO, of 60.7 mmHg in
room air. Anemia (hemoglobin: 10.2 g/dl) and
hypoalbuminemia (serum albumin: 2.92 g/dl) were
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also noted. The plasma D-dimer level was 3.46 pg/
ml, fibrin degradation products concentration was
20-40 ug/ml, and the 3P test was positive.

Other laboratory investigations were unremark-
able. The electrocardiograph was normal. The chest
radiograph showed increased infiltrations in the
lower lung fields (Figure 1). Computed tomography
demonstrated subpleural consolidation and dilated
peripheral pulmonary arteries in the right lower lung
(Figure 2). Pulmonary function tests disclosed a
moderately restrictive ventilatory defect with severe
impairment of diffusion capacity. A ventilation-
perfusion lung scan revealed diffuse multiple non-
segmental small defects in both lungs (Figure 3).
Ultrasonography of the lower extremities revealed
no evidence of deep venous thrombosis. A trans-
thoracic echocardiogram disclosed a dilatation of
the right atrium and ventricle with moderate tricus-
pid regurgitation and pulmonary hypertension.

The patient was treated with heparin due to the

Fig. 1. The chest radiograph shows increased infiltrations in the lower
lung fields.

b

Fig. 2. High-resolution computed tomography of the chest

demonstrates subpleural consolidation and dilated peripheral

pulmonary arteries in the right lower lung.

LS
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Fig. 3. The perfusion lung scan discloses diffuse multiple non-
segmental small defects in both lungs.

suspicion of pulmonary embolism. However, the
symptoms did not improve. She then underwent a
video-assisted thoracoscopic lung biopsy. The
specimens showed clusters of tumor emboli within
pulmonary arterioles in the interstitium and the
subpleural area diffusely (Figure 4). The morpho-
logy of the tumor cells was compatible with a metas-
tatic squamous cell carcinoma (Figure 5). Papanico-
laou smear and curretage of the cervix both revealed
squamous cell carcinoma. Chemotherapy for stage
IV cervical squamous cell carcinoma was then
arranged. Unfortunately, her condition suddenly
deteriorated before the scheduled chemotherapy.
Refractory hypoxemia and circulatory collapse
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interstitium. The tumor cells are compatible with a metastatic
squamous cell carcinoma. (Hematoxylin and eosin, X33 original

magnification)

(Hematoxylin and eosin, X33 original magnification)

ensued rapidly. Massive pulmonary embolism was
likely. She passed away 6 weeks after admission.

Discussion

The incidence of pulmonary tumor embolism
among patients with carcinoma varies widely, from
0.9% to 26% in autopsy series, depending on the
primary site of malignancy. It is considered to be
the cause of death in 1% to 8% of diagnosed cases.
The most frequently reported cases involve carci-
noma of the breast, lung, liver, stomach, kidney,
and choriocarcinoma [2-5]. In addition, a variety
o f malignancies are implicated as sources of pul-
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monary embolism in many isolated case reports [6].
Histologically, adenocarcinoma is seen in 90% of
these reported cases [7].

The clinical manifestations of pulmonary tumor
embolism are quite similar to those of thromboem-
bolic pulmonary disease. The only difference may
be the development of further emboli during an-
ticoagulation. Presenting symptoms, signs, and
laboratory data in one report did not reveal any
differences between the two groups, except a higher
incidence of cough among the patients with tumor
embolism [1].

There is no clinical presentation specific to
pulmonary tumor embolism. The most common pre-
sentation is subacute progressive dyspnea, ranging
from a few days to 6 months in duration. Physical
examination usually demonstrates signs of pul-
monary hypertension in association with tachy-
cardia and tachypnea [8]. Hypoxemia and respira-
tory alkalosis are nearly always present. The electro-
cardiograph and echocardiograph may show fin-
dings compatible with cor pulmonale, but none is
specific to tumor embolism [9]. The chest radio-
graph is often unremarkable, while pulmonary infa-
rction or diffuse infiltrates are occasionally noticed
3]

For the definitive diagnosis of pulmonary tumor
embolism, open lung or trans-bronchial lung biopsy
remains the procedure of choice. Pulmonary wedge
aspiration cytology may also confirm the presence
of malignancy in the pulmonary arterial bed [10].
Other less invasive tests, such as ventilation-
perfusion lung scan, computed tomography, and
pulmonary angiography, may also be helpful in
establishing the diagnosis.

The most commonly described pattern of
ventilation-perfusion lung scan is that of multiple,
small, peripheral, or sub-segmental perfusion
defects with normal ventilation. Other perfusion
patterns seen with tumor emboli include normal
scans, focal segmental defects, or complete lung
defects. In such cases, differentiating a tumor from
a pulmonary embolism is extremely difficult [11].

The findings of dilated and beaded peripheral
pulmonary arteries in computed tomographic scans,
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primarily in a sub-segmental distribution involving
multiple lobes, are highly suggestive of metastatic
intravascular tumor emboli. Beaded vessels are
attributed to a distension of the medium and small
pulmonary arteries by tumor emboli [12]. Peripheral
wedge-shaped opacities distal to some abnormal
pulmonary arteries suggest pulmonary infarcts [13].

The pulmonary angiography is most often nor-
mal. A distinct thrombus is not usually seen. If a
distinct thrombus is visualized, an alternative diag-
nosis of venous thromboembolic disease should be
considered [14].

Although pulmonary tumor embolism and lym-
phangitis carcinomatosis are clinically similar di-
seases, they are morphologically different entities.
Right ventricular hypertrophy-dilatation, histolo-
gical signs of pulmonary hypertension, and hemorr-
hagic infarcts are more prevalent in the cases with
tumor embolism. Respiratory distress as the main
cause of death is significantly more frequent in cases
with tumor embolism [15].

Pulmonary tumor embolism may develop at any
time in neoplastic patients, but is rarely the initial
sign of the disease [16]. It is also a very unusual
finding in patients with cervical cancer [17]. A cor-
rect diagnosis is often difficult and is based on a
high index of sus