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Yawning as a Predictor of Survival in Critically Il
Mechanically Ventilated Patients

Hsiu-Nien Shen, Han-Siong Toh, Yu-Ju Ting*, Mei-Chen Chen*, Mei-Li Shen*,
Chin-Li Lu**, Kuo-Chen Cheng

Objectives: Yawning can be used as a functioning index for the central dopaminergic
system and is part of a neural network involved in empathy. The presence of yawning
indicates intact functioning in these brain areas. Since encephalopathy occurs frequently
in critically ill patients and is associated with patient outcome, we hypothesized that the
presence of yawning, as a measure of brain function, might be associated with mortality in
critically ill patients.

Material and Methods: A total of 99 consecutive patients who were admitted to a medical
intensive care unit (ICU) at a tertiary-care hospital between July 1 and November 30, 2006
were prospectively investigated. The occurrence and frequency of yawning were recorded
by ICU nursing staff. Multivariate logistic regression was used to determine the independent
relationship between yawning and clinical outcomes.

Results: About 50% of patients, whether they received invasive mechanical ventilation
(MV) or not, had yawned during their ICU stay. Patients who never yawned in the ICU tended
to have non-neurological diagnoses (p=0.035) or shock (p=0.045), or used vasopressors
(p=0.035), and were more seriously ill as measured by the APACHE Il score (p=0.004),
compared to those who had yawned during their ICU stay. In the logistic regression model,
we found that only the presence of yawning (adjusted odds ratio [OR] 0.24, 95% CI 0.06-
0.94, p=0.04) and use of vasopressors (adjusted OR 9.9, 95% CI 2.55-38.45, p=0.001) were
independently associated with ICU mortality among MV patients.

Conclusions: Yawning is a relatively uncommon behavior in the medical ICU, and its
occurrence in MV patients predicts a better survival. (Thorac Med 2009; 24: 1-10)

Key words: yawning, mechanical ventilation, critical illness, prognosis

Introduction iological function is still unknown [1]. Yawn-
ing occurs frequently in daily life and is often

Yawning, a phylogenetic behavior, and pre- attributed to boredom and fatigue [2]. Yawning
sent in reptiles, birds and mammals, has been can be used as a functioning index of the central
studied for several decades, but to date its phys- dopaminergic system, including the nigrostriatal
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dopaminergic pathway, the paraventricular nu-
cleus (PVN) of the hypothalamus and the pitui-
tary gland [1, 3], and is part of a neural network
involved in empathy, because it evokes unique
neural activity in the posterior cingulate and pre-
cuneus, which play in self-processing [4]. The
presence of yawning indicates intact function in
these brain areas.

Due to complex neuropharmacological
interactions [1], yawning is subject to the influ-
ences of aging [5], the sleep cycle [6], stressful
situations [7], hypothalamus-pituitary-adrenal
and sexual hormones [8-11], and medications
with dopaminergic, cholinergic, adrenocortico-
tropic hormone (ACTH)-ergic and oxytocinergic
activities [1, 12-13]. Rarely, excessive or patho-
logical yawning may be a symptom of seri-
ous underlying medical illnesses [2], primarily
involving the central nervous system, such as
migraine, stroke, epilepsy, encephalitis, Parkin-
son’s disease, hypophyseal tumors, psychiatric
diseases, vasovagal syncope or cardiac tampon-
ade [1-2, 12-13]. Since neurological and endo-
crine dysfunction occurs frequently in critically
ill patients and is associated with patient out-
come [14-15], there might be some change in
this common, everyday behavior. Therefore, we
hypothesized that the presence of yawning, as a
measure of brain function, might be associated
with outcome in critically ill patients. We car-
ried out this study to understand the character-
istics of yawning and to investigate its relation-
ship to the outcome of critically ill patients in
the medical intensive care unit (ICU).

Methods
Ninety-nine consecutive patients who were

admitted to a medical ICU at a tertiary-care
hospital between July 1 and November 30 in

Thorac Med 2009. Vol. 24 No. 1

2006 were prospectively investigated. Demo-
graphics, admission diagnosis, systemic inflam-
matory response syndrome (SIRS) score [16],
Acute Physiology And Chronic Health Evalua-
tion (APACHE) II score [17], Sequential Organ
Failure Assessment (SOFA) score [18], simpli-
fied Therapeutic Intervention Scoring System
(TISS) [19], uses of vasopressors, oxygen, arti-
ficial airways and mechanical ventilation (MV),
length of ICU stay and ICU survival were re-
corded. The occurrence and frequency of yawn-
ing were recorded by ICU nursing staff [20]. All
patients were followed until death or discharge
from the ICU.

Statistical analysis was performed using a
computer program (SPSS for Windows, ver-
sion 10.0, Chicago, IL, USA). Values were ex-
pressed as mean + standard deviation (SD),
unless otherwise specified. Pearson’s product-
moment correlation was used to assess the re-
lationship between 2 continuous variables. To
investigate the prognostic factors, proportions
of variables were compared with the chi-square
test. Variables with p<0.20 in the univariate
analysis were selected to enter the multivariate
analysis. A multivariate logistic regression was
used to determine the independent relationship
between yawning and clinical outcomes. A life
table was computed using the Kaplan-Meier
method. A 2-tailed p value of <0.05 was consid-
ered significant.

Results

Comparisons between critically ill patients
who had yawned and those who had not yawn-
ed in the ICU are shown in Table 1. Factors
associated with yawning in the ICU are shown
in Table 2 (variables with a p<0.20 in Table 1
were selected and entered in a logistic regres-



Yawning in the ICU

Table 1. Comparisons between critically ill patients who had yawned and those who had not yawned in the ICU

Variables All Had not yawned Had Yawned p value
No (%) 99 51 48
Age, yr 64.6 +18.2 63.3+18.6 66.0+17.9 0.467
Male, n (%) 61 (61.6) 32 (62.7) 29 (60.4) 0.839
Incidence of yawning per day, % 221469 0 399+104
Frequency of yawning per day" 05+13 0 09+1.6
Main diagnosis category, n (%)’
Sepsis 57 (57.6) 32 (62.7) 25 (52.1) 0.314
Shock 21(21.2) 15(29.4) 6 (12.5) 0.050
Neurological 33(33.3) 12 (23.5) 21 (43.8) 0.054
Cardiovascular 24 (24.2) 13 (25.5) 11 (22.9) 0.818
Respiratory 37(37.4) 17 (33.3) 20 (41.7) 0.414
Gastrointestinal bleeding 24 (24.2) 14 (27.5) 10 (20.8) 0.489
Cirrhosis 19(19.2) 13 (25.5) 6 (12.5) 0.128
Uremia 11 (11.1) 6 (11.8) 5(10.4) 1.000
Diabetes Mellitus 29 (29.3) 13 (25.5) 16 (33.3) 0.508
Cancer 18 (18.2) 12 (23.5) 6 (12.5) 0.196
Cardiac arrest 6(6.1) 4 (7.8) 2(4.2) 0.679
Medications, n (%)*
Sedatives 53 (53.5) 24 (47.1) 29 (60.4) 0.228
Vasopressors 33(33.3) 22 (43.1) 11 (22.9) 0.036
Steroids 31(31.3) 16 (31.4) 15 (31.3) 1.000
Muscle relaxants 2 (2.0) 1(2.0) 1(2.1) 1.000
APACHE II score 20.1+£9.7 22.0+10.9 18.0+ 7.8 0.038
TISS 26.9+10.7 29.1+11.7 24.6+9.0 0.037
SIRS score on day | 24+1.3 26+1.2 21+12 0.041
SOFA score on day 1 6.7+4.2 73+42 6.1+4.0 0.150
Oxygen requirement, n (%) 87 (87.9) 48 (94.1) 39 (81.3) 0.066
Artificial airways, n (%) 55 (55.6) 28 (54.9) 27 (56.2) 0.905
Endotracheal tube 50 (50.5) 25 (49.0) 25(52.1)
Tracheostomy 5.1 3(5.9) 2(4.2)
Mechanical ventilation (MV), n (%) 58 (58.6) 31 (60.8) 27 (56.3) 0.687
Non-invasive 3(3.0) 3(5.9) 0(0)
Invasive 55 (55.6) 28 (54.9) 27 (56.3)
Length of MV, days 59+£8.6 3.1+4.1 8.8+11.0 0.001
Length of ICU stay, days 8.1+78 51+34 11.3+9.7 <0.001
ICU Mortality, n (%) 22(22.2) 17 (33.3) 5(10.4) 0.008

* Percentages of persons who yawned each day were averaged over 1 week.

+ Average daily yawning frequency over 1 week (total = 486 patient-days in all patient groups and 263 patient-days in the had-yawned group).

1 Number of diagnoses or medications for each patient may be more than one. TISS: simplified Therapeutic Intervention Scoring System; SIRS:

systemic inflammatory response syndrome; SOFA: Sequential Organ Failure Assessment.

MEEsss © REI984E24% 1



Table 2. Factors associated with yawning in the ICU (Variables with
a p<0.20 in Table 1 were selected and entered in a logistic regression

model)
Variables Adjusted OR  95% CI  p value
Diagnoses

Neurological 3.06 1.78-7.96  0.022

Shock 0.32 0.10-0.99  0.047
APACHE II

0.32 0.13-0.75  0.009

score > 20

OR: odds ratio; CI: confidence interval.

sion model).

Of 99 patients, 48 were observed to have
yawned at least once in the ICU. The incidence
of observed yawning in the ICU was 9.1%-
32.5% each day (Figure 1). About 47% (27/58)
of those receiving invasive MV had yawned
(Table 1). Patients who had not yawned tended
to have non-neurological diagnoses (p=0.035)
or shock (p=0.045), or used vasopressors (p=
0.035), and were more seriously ill as measured
by the APACHE II score (p=0.004), compared
to those who had yawned (Table 2).

In the logistic regression model, we found
that only the presence of yawning (adjusted odds

35.0%
30.0% ~
250% r
200% ~
15.0% r
10.0%

5.0%
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ratio [OR] 0.24, 95% CI 0.06-0.94, p=0.04)
and use of vasopressors (adjusted OR 9.9, 95%
CI 2.55-38.45, p=0.001) were independently
associated with ICU mortality among MV pa-
tients (Table 3 and Figure 2).

Discussion

This is the first study to investigate the
characteristics of yawning in the medical ICU,
and whether yawning, as a measure of brain
function, could have implications in patient out-
come. We found that yawning was a relatively
uncommon observation in daily ICU care, with
a lower incidence and frequency compared with
healthy persons. Whether the patients were re-
ceiving invasive MV or not, yawning occurred
in about 50% of the critically ill patients dur-
ing their stay in the ICU, and was more com-
monly observed in certain patients who were
less severe and had neurological diagnoses. MV
patients who had yawned in the ICU were more
likely to survive their critical illnesses.

Since inhalation to near total lung capacity
during a yawn might prevent atelectasis [2, 21],

0.0% : :
1 2 3 4 5 6

7

8 9 10 11 12 13 14 Days

Fig. 1. Daily observed yawning percentage (number of patients who had yawned divided by the number of patients)

in the ICU.

Thorac Med 2009. Vol. 24 No. 1
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Table 3. Factors associated with ICU mortality (Variables with a p<0.20 were selected and entered in a logistic regression model)

Univariate analysis

Multivariate analysis’

Crude OR value Adjusted OR value

Variables (95% CI) P (95% CI) P
Yawning 0.23 (0.08-0.69) 0.009 0.24 (0.06-0.94) 0.040
Diagnoses

Shock 3.75(1.31-10.71) 0.014 NS

Cancer 2.80 (0.93- 8.42) 0.067 NS

CPR 8.33 (1.41-49.10) 0.019 NS
SIRS score on day 1

0-1 1.00

2-5 4.53 (0.98-20.94) 0.053 NS
APACHE II score

<20 1.00

>20 10.48 (2.85-38.54) <0.001 NS
TISS

<26 1.00

=26 11.73 (3.18-43.23) <0.001 NS
SOFA score

<6 1.00

26 4.62 (1.43-14.91) 0.010 NS
Use of vasopressors 18.6 (5.48-63.09) <0.001 9.9 (2.55-38.45) 0.001
Mechanical ventilation 1.61 (1.31-1.97) <0.001 NS
Oxygen 0.063 NS

* Since there were no deaths among the patients without MV, only those with MV were included in the multivariate analysis; OR: odds ratio; CI:

confidence interval; CPR: cardiopulmonary resuscitation; NS: not significant.

yawning has been proposed as a therapeutic
maneuver to prevent pulmonary complications
in postoperative patients [22]. However, yawn-
ing does not serve a primary respiratory func-
tion and is not triggered by the changes in envi-
ronmental carbon dioxide or oxygen levels [23].
In our study, although patients without oxygen
therapy tended to yawn more, the difference
was not significant (Table 1). Besides, we found
that the occurrence of yawning was similar be-
tween those with/without the use of artificial
airways or MV, which supports the concept of
different control mechanisms for yawning and
breathing. Healthy persons yawned about 8.7
times per day in a previous field observation

[24], which showed that yawning is associ-
ated with changes in an individual’s activity or
arousal level.

Yawning can be classified as physiological
or pathological [1-4, 25]. Physiological yawn-
ing can be triggered internally by changes in
body states (fatigue, boredom, sleep or arousal)
[1], or externally by hearing, seeing or thinking
about someone else yawning (i.e., contagious
yawn) [3-4]. Pathological (or excessive) yawn-
ing can occur in various neurological diseases
such as migraine, Parkinson’s disease, hypo-
physeal tumor, temporal lobe epilepsy and acute
brain stem ischemia [1-2, 25], suggesting that
both the lower brain stem and cortical-subcor-

MeEsss © REI984E24% 1
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Days of ICU admission

Fig. 2. Yawning versus ICU mortality. This Kaplan-Meier plot shows the relationship between yawning and

mortality in the ICU, using the classification of “had yawned” and “had not yawned” in the ICU.

tical brain areas are involved in the control of
yawning [25-26]. In addition, the yawning-
triggering structures in the PVN of the hypo-
thalamus may be linked to 3 distinct efferent
outputs, projecting to respiratory, cardiovascu-
lar and arousal systems [27]. This complex neu-
ro-anatomical yawning reflex is modulated by
nitric oxide, hormones (oxytocin, ACTH, cor-
ticosteroids, androgen) and neurotransmitters
(dopamine, acetylcholine, serotonin, gamma-
aminobutyric acid [GABA]) [1, 25]. According-
ly, several clinical and laboratory applications
of yawning have been suggested [1-4, 25-31]:

Thorac Med 2009. Vol. 24 No. 1

it has been used as an expression of therapeutic
dopaminergic activity in Parkinsonism and mi-
graine [1, 13, 28], a biological marker of heroin-
dependence disorders [29], a monitoring for
depth of anesthesia with GABA agonists [30],
a clinical sign in intracranial hypertension, mi-
graine, or iatrogenic side effects of dopaminer-
gic drugs and serotonin reuptake inhibitors [1,
12-13, 31], and for preclinical drug evaluation
[13].

Until recently, yawning in critically ill pa-
tients was rarely studied. In a study of traumatic
brain-injured (TBI) comatose patients who were
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still mechanically ventilated and without clini-
cal signs of awareness after 2 weeks (despite
a sedation cessation >48 h), yawning was ob-
served in 19% and was more commonly ob-
served in those with a permanent vegetative
state or major sequelae (29% vs. 6%, p<0.01)
[20]. However, the occurrence of yawning dur-
ing the acute stage of TBI was not independent-
ly associated with the neurological outcome
assessed at 1 year [20]. In our study, yawning
was also not commonly observed in the medical
ICU, especially in patients with more severe ill-
nesses or non-neurological diagnoses. Because
of the different patient populations, however, it
is difficult to compare the 2 studies.

There are several reasons to expect some
changes in yawning during critical illnesses.
First, REM sleep deprivation in rats can impair
yawning and stretching behavior [6]. A surge
in plasma ACTH levels at night and just prior
to awakening from sleep is associated in hu-
mans with yawning and stretching behavior [5].
Second, stressful manipulations have been re-
ported to modify drug-induced yawning, which
is diminished by constant, and increased by
intermittent stress [7]. Third, yawning in rats
is suppressed by adrenectomy and reverted by
dexamethasone administration, suggesting the
implication of stress hormones in the modula-
tion of this behavior [8-9]. Finally, yawning can
be either induced (by morphine, dextrometho-
phan, propofol) or suppressed (by metoclopr-
amide and haloperidol), according to the central
pharmacological activity of the commonly used
medications in the ICU [1, 31]. Since critical
illnesses represent a stressful condition, in which
sleep disruption, altered mental status and rela-
tive adrenal insufficiency frequently occur and
are related to disease severity [14-15], the find-
ing of decreased yawning in this study was not

unexpected. Besides, we also found that several
factors, including severity of acute illnesses,
shock or use of vasopressors, and neurological
diseases, were associated with the occurrence
of yawning. Although the absence of yawning
in MV patients was associated with increased
mortality, this does not imply that yawning
is vital to survive. Instead, it may be only an
epiphenomenon, since several other important
factors, such as the occurrence of delirium or
encephalopathy, sleep deprivation and use of
medications (especially sedatives/analgesics),
might also have implication in the occurrence
of yawning and patient outcome [14-15]. Fur-
ther studies are required.

We are aware that several limitations were
present in this study. First, medications which
have effects on yawning were not investigated.
Second, the method of recording yawning may
be inaccurate; therefore, the occurrence of yaw-
ning in these patients might be underestimated.
However, compared with less severe patients,
those with more severity would receive more
nursing care and monitoring; therefore, theoret-
ically, observed yawning would be more com-
mon in the latter group if there was no differ-
ence between the 2 groups. Instead, more yawns
were recorded in the less severe group, which
implies that the difference in yawning incidence
between them should be a real phenomenon.
Third, although we found that patients with
neurological diagnoses yawned more, the oc-
currence of delirtum or encephalopathy and the
contribution of different neurological diseases
were not studied.

In conclusion, the characteristics of yawn-
ing in critically ill patients were quite different
from those of healthy persons. The finding of
an association between the absence of yawning
and increased mortality in the MV patients is

MEEsss © REI98EE24% 1
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very interesting, and may be used as a prog-
nostic sign, but further studies using a more
accurate method, such as video recording, are
required.
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The Clinical Outcome of Surgically-Proved
Cryptogenic Organizing Pneumonitis

Cheng-Kai Shiao*, Hong-Chung Wang*, **, Yao-Min Ting*, **, Kuo-An Chu*, **,
Min-His Lin*, **, Ruay-Sheng Lai*, **

Background: Cryptogenic organizing pneumonitis (COP) is a specific clinicopathological
syndrome characterized by chronic inflammation and a proliferation of granulation tissue
within the small airways and alveolar ducts. This report summarized the clinical features of
23 patients with surgically-proved COP and discussed the therapy as well as the outcome of
different clinicoradiological patterns of COP.

Methods: Twenty-three patients who had surgically-proved COP, from January 1994 to
June 2006 at Kaohsiung Veterans General Hospital, were retrospectively evaluated using
their radiological images, pulmonary function tests, treatment and prognosis. These patients
were classified into 3 groups: (1) COP with a focal pulmonary pattern, (2) COP with a
pulmonary consolidation pattern and (3) COP associated with connective tissue diseases.

Results: All patients with COP with a focal pulmonary pattern, who received surgical
resection alone, had an excellent outcome without local recurrence. Of 11 patients with COP
with a pulmonary consolidation pattern who received 2 to 12 months of corticosteroid therapy,
8 (73%) showed marked improvement in both clinical symptoms and pulmonary function
test results. Of the 4 patients with COP associated with connective tissue diseases, 3 who
received combined corticosteroid and cytotoxic drug therapy had improvement. The remaining
patient, who had initial steroid therapy alone, showed no significant improvement, but had a
better response after receiving combined treatment with corticosteroid and cytotoxic drugs.

Conclusions: COP must be considered in the differential diagnosis of focal nodular
lesions. Patients with COP with a pulmonary consolidation pattern characterized by flu-
like illness, bilateral crackles and patchy infiltrates had an overall favorable prognosis with
corticosteroid therapy. In patients with COP associated with connective tissue diseases,
steroid therapy alone may be inadequate. In our limited series of cases, steroid in combination
with cytotoxic therapy was effective. (Thorac Med 2009; 24: 11-19)

Key words: cryptogenic organizing pneumonia (COP), idiopathic bronchiolitis obliterans organizing
pneumonia (BOOP), corticosteroid, connective tissue diseases
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Introduction

Cryptogenic organizing pneumonitis (COP),
also called idiopathic bronchiolitis obliterans or-
ganizing pneumonia (BOOP), is a pathological
pattern common to a variety of clinical pulmo-
nary disorders. The major histological changes
that comprise COP are organizing pneumonia
with intraluminal organizing fibrosis in distal
airspaces (bronchioles, alveolar ducts, and al-
veoli), a patchy distribution, preservation of
lung architecture, uniform temporal appearance
and mild interstitial chronic inflammation [1-
3]. COP may be secondary to lung injury espe-
cially resulting from infection and drug toxicity
[4-5], or may be developed in the context of
connective tissue diseases [1, 6]. COP may also
be idiopathic and present as the hallmark of a
distinct clinicoradiological syndrome of sub-
acute pneumonia, with typical alveolar patchy
opacities on imaging. In COP with a pulmonary
consolidation pattern, corticosteroid therapy
was highly effective and the response rate was
reported to be 65% to 97% [1-2, 7-12]. In con-
trast, patients with COP associated with connec-
tive tissue diseases had a poorer outcome [13-
14]. It is important for clinicians to determine
the differences between the clinical variants of
COP, especially when considering diagnosis,
treatment and prognosis. We examined the clin-
ical features and outcomes of 3 clinical variants
of COP: COP with a focal pulmonary pattern,
COP with a pulmonary consolidation pattern
and COP associated with connective tissue dis-
eases.

Methods and Materials

From January 1994 to June 2006, 26 patients
were surgically proved to have COP at Kaohsi-

Thorac Med 2009. Vol. 24 No. 1

ung Veterans General Hospital. We excluded 3
patients using the following clinical exclusion
criteria in the initial medical history review:
COP associated with proved infectious pneu-
monia, pulmonary tuberculosis, lung abscess or
empyema (n=2), and COP diagnosed at resec-
tion for lung cancer (n=1). Patients with a focal
pulmonary nodule or mass showing only COP
pathology on biopsy with no new pulmonary
symptoms and no underlying causes were de-
fined as COP with a focal pulmonary pattern.
Symptomatic patients with areas of consolida-
tion or patchy infiltrates on chest radiography,
COP pathology and no recognized underlying
causes were classified as COP with a pulmonary
consolidation pattern (Figure 2). Patients with
dyspnea combined with immunological mani-
festations such as skin erythematous change and
arthralgia, as well as radiological findings, such
as consolidations and infiltrations with COP pa-
thology, were regarded as COP associated with
connective tissue diseases.

Histopathologic specimens from lung surgi-
cal biopsies of the 23 patients were reviewed

by a pathologist to confirm the presence of

g ie AT LR 'i;,-f_l«»‘\'\ =7 NS
Fig. 1. Histology section shows polypoid plugs of loosely organizing
connective tissue protruding into the lumen of a bronchiole (arrow)
and the alveolar spaces. (H & E 100X)
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Fig. 2. Cryptogenic organizing pneumonitis with multiple patchy opacities. (A) Chest X-ray showing bilateral patchy infiltrates. (B)

CT scan showing consolidation with air bronchogram.

typical COP (Figure 1). Data were obtained by
comprehensive review of medical records and
radiographic findings. Symptoms assessment
included cough, dyspnea, sputum production,
hemoptysis, fever >38°C and the presence of
flu-like syndromes. Clinical signs included
tachypnea, crackles, wheezing, clubbing and
cyanosis. Pulmonary function test data included
forced vital capacity (FVC), forced expiratory
volume in 1 second (FEV1) and ratio of FEV1
to FVC. All chest radiographs and chest com-
puted tomography (CT) scans from the time of
initial presentation were reviewed by a radiolo-
gist to assess the type and distribution of lung
patterns.

The initial features for the 3 groups of COP
were analyzed using proportion and percent-
age for categorical variables and mean (£ SD)
for continuous variables. All the patients were
followed up at the outpatient clinic for more
than 18 months. We recorded the results using
the time for resolution in the chest radiography,
drug dosage, duration of medical treatment and
outcome as factors.

Results

Eight patients had COP characterized as
COP with a focal pulmonary pattern, 11 had
COP with a pulmonary consolidation pattern,
and 4 had COP associated with connective tis-
sue diseases. The third group of patients includ-
ed 3 with systemic lupus erythematous (SLE)
and 1 with dermatomyositis.

Patient Characteristics

The mean age of the patients with COP with
a pulmonary consolidation pattern was greater
than that of the other 2 groups (Table 1). Patients
with COP with a pulmonary consolidation pat-
tern and COP associated with connective tissue
diseases had similar initial symptoms, the most
common of which were a new onset of cough
and dyspnea (Table 1). The group with COP
with a focal pulmonary pattern had no new con-
stitutional or pulmonary symptoms. The symp-
tomatic patients in this group were smokers
with longstanding symptoms. The mean dura-
tion of symptoms from onset to diagnosis was 4
weeks for patients with COP with a pulmonary

s ss © REI984E24% 15
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Table 1. Patient Characteristics at Time of Diagnosis and Initial Symptoms and Signs

COP proportion (%)

) Focal Idiopathic Secondary

Variables
(n=8) (n=11) (n=4)

Mean (+ SD) age, y 57.0 (9.2) 66.4 (11.0) 52.3(7.8)
Gender M/F 3/1 6/5 5/3
Symptoms

Cough 7/8 (87.5) 11/11 (100) 1/4 (25.0)

Dyspnea 1/8 (12.5) 10/11 (90.9) 4/4 (100)

Phlegm 5/8 (62.5) 7/11 (63.6) 0/4 (0)

Hemoptysis 2/8 (25.0) 0/11 (0) 0/4 (0)

Fever 3/8 (37.5) 3/11 (27.3) 2/4 (50)
Signs

Tachypnea 1/8 (12.5) 10/11 (90.9) 4/4 (100)

Crackles 0/8 (0) 10/11 (90.9) 4/4 (100)

Wheezing 0/8 (0) 3/11 (27.3) 0/4 (0)

Clubbing 0/8 (0) 0/11 (0) 0/4 (0)

Cyanosis 0/8 (0) 0/11 (0) 0/4 (0)

consolidation pattern and 6 weeks for patients
with COP associated with connective tissue dis-
eases. The most frequent physical findings were
crackles and tachypnea. Signs of airflow ob-
struction were rarely described. Due to the lack
of symptoms, most patients in the COP with a
focal pulmonary pattern group were discovered
by incidental radiological findings.

The radiographic findings of the 3 variants
of COP were classified into 3 categories (Table
2): bilateral multifocal consolidations, diffuse
bilateral lung infiltrations, and unifocal region
of consolidation or nodule. Eleven of the 23 pa-
tients in our study had idiopathic COP in which
the most common radiological manifestation
was diffuse infiltrative lung diseases (63.6%).

Restrictive respiratory impairment, mani-
fested by a decrease in forced vital capacity, dif-
fusing capacity, and arterial O, tension (PaO,),
was more commonly seen in the idiopathic COP
and secondary groups than in the COP with

Thorac Med 2009. Vol. 24 No. 1

focal pulmonary pattern group. Most patients
in the focal group had a normal flow-volume
curve.

Clinical Course, Treatment Duration and Out-
come

Six of the 8 patients with COP with a focal
pulmonary pattern underwent lobectomy and
the other 2 received wedge resection. None of
these patients were given corticosteroids and
there was no relapse or subsequent signs or
Ssymptoms.

Eight of the 11 patients with COP with a
pulmonary consolidation pattern who received
2 to 12 months of glucocorticosteroid therapy
showed great improvement in both clinical
symptoms and pulmonary functions. One pa-
tient felt improvement subjectively, but the pul-
monary function test (PFT) showed no signifi-
cant changes. One patient suffered from persis-
tent symptoms and showed gradual worsening
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Table 2. Chest Radiographic Findings

Primary Diagnosis of COP, proportion (%)

Primary Radiologic Abnormality Focal Idiopathic Secondary
(n=8) (n=11) (n=4)
Multifocal areas of consolidation 0/8 (0) 4/11 (36.4) 0/4 (0)
Diffuse infiltrative lung diseases 0/8 (0) 7/11 (63.6) 4/4 (100)
Focal nodule or mass 8/8 (100) 0/11 (0) 0/4 (0)

in both imaging findings and FVC. The mean
time for resolution on chest radiography was
4.1 + 2.6 months. The mean duration of steroid
treatment was 7.6 = 5.5 months. Two patients
received prednisolone for more than 12 months
(14 and 18 months) due to lack of a clinical re-
sponse. Among the 8 patients receiving steroid
treatment, 4 had only short-course treatment for
less than 4 months.

In the secondary COP group, 3 of the 4 pa-
tients had extra-pulmonary symptoms such as
skin and facial rash, and arthralgia, in addition
to dyspnea, and were diagnosed with SLE by
the rheumatologist at the same time. These pa-
tients received steroid and cytotoxic drug treat-
ment (parenteral methylprednisolone and cy-
clophosphamide, followed by oral prednisolone
and azathioprine). The remaining patient had
only respiratory symptoms as an initial presen-
tation. He received steroid therapy initially, but
with a poor response. Erythematous papules and
plaques ensued 4 months later. The dermatolo-
gist performed skin biopsy, which confirmed
the diagnosis of dermatomyositis. His respirato-
ry symptoms improved and the patchy infiltra-
tions resolved after cytotoxic drug prescription.
However, the disease recurred 8 months later.
He received high-dose steroid and cytotoxic
drug therapy once again, but died from septic
shock. The mean time for resolution on chest
radiography was 5.8 = 5.0 months. Low-dose

prednisolone with or without cytotoxic drugs
were prescribed for this patient for more than 1
year, not only for treating COP, but also for the
underlying collagen vascular disease.

Discussion

The definition of the typical presentation
of COP with a pulmonary consolidation pattern
is drawn from a large number of histologically
and clinically-based series published in the last
15 years [1, 7, 9, 11-16] and is summarized in
several review articles and commentaries [13,
18-20]. After the diagnosis of COP has been
made histologically or empirically, corticos-
teroid therapy is generally instituted. In most
patients, the response is excellent, with reported
rates of 65% to 97% [1-2, 7-10, 15]. In our se-
ries, 8 of the 11 patients (73%) with COP with a
pulmonary consolidation pattern who received
2 to 12 months of glucocorticosteroid therapy
showed great improvement in both clinical
symptoms and pulmonary functions. The bet-
ter outcome in COP patients with a pulmonary
consolidation pattern, as compared with those
with secondary organizing pneumonia, tended
to obscure a small but important subgroup of
patients with COP with a pulmonary consolida-
tion pattern, as presented in most large series,
whose disease was resistant to treatment. The
striking variability in presentation and outcome

MeEsss © REI984E24% 1
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in COP with a pulmonary consolidation pattern
was first documented in a report of 16 patients
with COP with a pulmonary consolidation pat-
tern, 12 of whom did not follow the “classical”
course [16]. Circumstantial support for this
observation has been provided in a number of
subsequent series. The prediction of outcome
in COP with a pulmonary consolidation pattern
can be subdivided into the early detection of
factors associated with a poor long-term out-
come and the identification of those at higher
risk of short-term relapse after a good response.
Neither question has been widely studied, in
part because few series had sufficient patients
to allow sophisticated statistical evaluation, but
also because of the recent identification of a
significant subgroup of patients with COP with
a pulmonary consolidation pattern who will de-
velop progressive pulmonary fibrosis. Among
our patients, there were no major differences
in symptoms and chest radiographic findings
between steroid-sensitive patients and non-res-
ponders.

Although it is universally accepted that oral
corticosteroid therapy is the treatment of choice,
there are no universally agreed guidelines re-
garding the dose and duration of treatment.
Initial prolonged high-dose therapy consis-
ting of 1mg/kg/day of prednisolone for 1 to
3 months, decreasing to 40 mg daily for 3
months, and then to 10 mg daily (or 20 mg on
alternate days) for 1 year, has been advocated
[14]. However, another report argued compel-
lingly that relapse could be easily controlled
and would not adversely affect the long-term
outcome, thus a lower initial corticosteroid dos-
age and a shorter duration of treatment (4 to 6
months) were warranted [22]. Many clinicians
adopt an intermediate approach, which is usual-
ly tailored to the level and duration of treatment

Thorac Med 2009. Vol. 24 No. 1

to minimize adverse side effects. In our patients
with a good clinical response, the dosage and
duration varied widely. There was no relapse,
in contrast to reported rates of relapse of 9% [2,
11] to 58% [23] in case series with more than
15 patients.

An important subgroup that presents with
focal lung lesions, often manifesting as a soli-
tary pulmonary nodule on chest radiography, is
associated with an excellent outcome [15-16,
23]. The systemic features of COP with a pul-
monary consolidation pattern are usually lack-
ing and lung malignancy is often suspected,
which leads to empirical surgical resection. As
a rule, treatment is not required, the disease will
not relapse, and there are no respiratory deaths
during follow-up [10]. The prevalence of this
subgroup is difficult to estimate. It is seldom
possible to exclude lung malignancy in focal or-
ganizing pneumonia initially, based upon chest
radiographic and CT features, and surgical re-
section is usually required.

An early distinction in outcome was made
between COP with a pulmonary consolidation
pattern and organizing pneumonia associated
with connective tissue diseases. One study found
that a small group of patients with connective
tissue diseases tended to have a poor outcome,
in contrast to the remaining cases [1]. It sub-
sequently became apparent that a significant
proportion of those with connective tissue dis-
eases did well with treatment. Of the first 37
patients reported, 25 responded satisfactorily
to corticosteroid therapy with or without im-
munosuppressive agents [21]. However, disease
progression was observed in one-third of cases,
a proportion much higher than in series of pa-
tients with COP with a pulmonary consolida-
tion pattern. Recent reports have consistently
confirmed the poorer outcome for organizing
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pneumonia associated with other diseases, with
a S-year survival rate of 44% in 27 patients in 1
series [10] and similar results in much smaller
subgroups in other reports. In our series, the
3 patients improved soon after corticosteroid
and cytotoxic drug combination therapy. The
respiratory symptoms and diagnosis of COP in
the remaining patient preceded the discovery
of associated collagen vascular disease. He re-
ceived steroid therapy initially, but had a poor
response. After dermatomyositis was diagnosed
and a cytotoxic drug was added, his symptoms
improved. Therefore, if a patient has COP with
a pulmonary consolidation pattern that is re-
fractory to corticosteroid treatment, a thorough
physical examination and autoimmune profiles
evaluation is recommended. Based on our expe-
rience with this limited number of cases, corti-
costeroid and cytotoxic drugs may be adequate
for this group of patients.

Conclusions

COP with a pulmonary consolidation pat-
tern characterized by flu-like illness, bilateral
crackles and patchy infiltrates had an overall
favorable prognosis with corticosteroid therapy.
COP must also be considered in the differential
diagnosis of focal nodular lesions. In this study,
patients with COP with pulmonary consoli-
dation had a good response (73%) to steroid
therapy. In patients with COP associated with
connective tissue diseases, steroid therapy alone
may be inadequate. Our experience with this
limited number of cases revealed that steroid in
combination with cyclophosphamide therapy
may be effective.
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Intravenous Immunoglobulin Therapy in a Patient with
Tuberculosis-associated Hemophagocytic Syndrome:
A Case Report

Fu-Ping Wu, Wen-Lin Su*, Wann-Cherng Perng*, Chien-Wen Chen*

Hemophagocytic syndrome is an uncommon but severe fatal condition associated with
a variety of infectious agents, as well as genetic, neoplastic, and autoimmune diseases.
We report a 63-year-old man presenting with severe shock, acute respiratory distress
syndrome, and multi-organ failure. Hemophagocytic syndrome was suspected due to the
high level of serum ferritin and cytopenia, and was confirmed by bone marrow aspiration. His
hemodynamic status, cytopenia, and oxygenation improved dramatically after administration
of intravenous immunoglobulin for 2 consecutive days. Tuberculosis was confirmed by
positive polymerase chain reaction for tuberculosis in the sputum and blood, and later by
sputum mycobacterium culture. He recovered uneventfully and was successfully weaned
from the ventilator. This case highlights disseminated tuberculosis as a potential cause of
HPS; immediate intravenous immunoglobulin administration may rescue the patient from the

catastrophic state. (Thorac Med 2009; 24: 20-26)

Key words: hemophagocytic syndrome, intravenous immunoglobulin, tuberculosis

Introduction

Hemophagocytic syndrome (HPS) is a dis-
order characterized by fever, lymphadenopathy,
hepatosplenomegaly, cytopenia, and hyperfer-
ritinemia due to dysregulated activation and pro-
liferation of macrophages, leading to uncon-
trolled phagocytosis of platelets, erythrocytes,
lymphocytes, and their hematopoietic precur-
sors throughout the reticuloendothelial system

[1].

HPS is classified as familial and reactive,
and may be associated with infections - includ-
ing bacterial, viral, fungal and parasitic infec-
tions - malignancy, autoimmune diseases, or
drugs. Tuberculosis is one of the uncommon
infections that cause HPS, but is associated
with high mortality. We describe a case of HPS
secondary to disseminated tuberculosis, compli-
cated with septic shock and multi-organ failure,
and treated successfully with intravenous im-
munoglobulin.
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Case Report

A 63-year-old male presented with unpro-
ductive cough for 2 weeks, followed by fever,
general malaise, weakness, myalgia, sore throat
and fever. He sought medical help at a local
clinic, where vomiting, diarrhea, and yellow-
ish coloration of the skin were noted. He was
admitted to the local hospital due to progressive
shortness of breath and low urine output. Em-
piric antibiotics and steroid were given. Endo-
tracheal intubation and mechanical ventilation
were begun under the impression of acute respi-
ratory failure, and hemodialysis was performed
for acute renal failure with metabolic acidosis.
Transfusion with packed red blood cells and
platelets was also performed. Laboratory data
revealed the following: total leukocyte count:
2,600 /ul; hemoglobin: 13.2 g/dl and platelet
count: 24,000 /ul; C-reactive protein (CRP):
18.3 mg/dl; blood urea nitrogen (BUN): 100
mg/dl; creatinine: 8.4 mg/dl; aspartate ami-
notransferase (AST): 256 U/l; alanine amin-
otransferase (ALT): 151 U/l; total bilirubin: 6.1
mg/dl; prothrombin time (PT): 19.6 sec (control
11.8 sec); international normalized ratio (INR):
1.72; and activated partial thromboplastin time
(aPTT): 61.6 sec (control: 28.8 sec). Due to
persistent hypoxemia and an unstable hemody-
namic status, the patient was transferred to our
Emergency Department.

The patient had had pneumoconiosis for
nearly 20 years, and had an occupational history
as a coal miner. He did not use any medications
and had not traveled abroad. He had smoked 1
to 2 packs of cigarettes per day for 40 years, and
drank alcohol on social occasions only. There
was no family history of tuberculosis.

On physical examination, the patient was
acutely ill-looking, and his skin appeared dehy-

drated. His body temperature was 35.2°C, blood
pressure: 68/27 mmHg, heart rate: 109 beats
per minute, and respiratory rate: 40 per minute.
Head and neck examination revealed pale con-
junctiva and icteric sclera, but no lymphade-
nopathy. Chest examination revealed symmetri-
cal expansion with diffuse crackles bilaterally.
Heart sounds revealed a regular rhythm with no
murmur. Bowel sounds were hypoactive and
bilateral lower legs showed minimal pitting
edema.

Laboratory data revealed a total leukocyte
count of 14,000/ul with a left shift (94.5% neu-
trophils, 4.8% lymphocytes, 0.3% monocytes,
0.3% eosinophil, 0.1% basophils); hemoglo-
bin: 10.2 g/dl; and platelet count: 131,000 /ul.
Biochemistry studies revealed BUN: 62 mg/dl;
creatinine: 5.7 mg/dl; AST: 341 U/I; total biliru-
bin: 7.6 mg/dl; PT: 12.1 sec (control: 11.6 sec,
INR: 1.1); aPTT: 68.0 sec (control: 27.5 sec);
lactate dehydrogenase (LDH): 660 U/L; D-dim-
er 5,562 ng/ml. The chest radiograph on admis-
sion revealed bilateral alveolar infiltration with
diffuse micronodules in both lung fields (figure
1A). Arterial blood gas with 100% oxygen re-
vealed pH: 7.114; PCO,: 51.1 mmHg; PO,: 43.0
mmHg; HCO;-standard: 13.7 mmol/l; oxygen
saturation: 63.7%.

After admission, mechanical ventilation was
continued, along with hemodialysis with con-
tinuous venovenous hemodialysis (CVVHD).
Empiric antibiotics with Rocephine (ceftriax-
one), Cravit (levofloxacin), penicillin-G and
Tamiflu (oseltamivir phosphate), vasopresser
agents with dopamine and Levophed (norepi-
nephrine), and steroid were administered. A
Swan-Ganz catheter was inserted and showed
cardiac output of 7.83 L/min, pulmonary wedge
systolic pressure (PWSP) of 15 mmHg, and a
cardiac index of 4.72 L/min. Cardiac echog-
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Fig. 1. (A) Chest radiograph showing bilateral alveolar infiltration with diffuse micronodules on admission; (B) Chest radiograph showing

improvement 2 days after treatment with intravenous immunoglobulin.

raphy revealed a normal systolic function and
minimal pericardial effusion, with pulmonary
arterial pressure of 26 mmHg. Laboratory mi-
crobiological studies, including sputum Gram'’s
stain and culture, blood culture, sputum fungus
culture, throat swab for viral isolation, human
influenza rapid test, pneumococcal antigen,
Widal and Weil-Felix test, serology for leptos-
pirosis, serum Epstein-Barr virus (EBV), viral
capsid antigen immunoglobulin M (VCA-IgM),
cytomegalovirus (CMV) IgM, herpes simplex
virus (HSV) IgM, and blood and sputum PCR
for pneumocytic pneumonia, all showed nega-
tive results. Atypical pneumonia for chlamydia,
mycoplasma and legionella, hepatitis C virus
antibody (anti-HCV), hepatitis B surface an-
tigen, and antibody to human immunodefi-
ciency virus (anti-HIV) also revealed negative
results. Autoimmune screening tests including
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ANA (anti-nuclear antibody), rheumatoid fac-
tor, complements, and immunoglobulin levels,
were negative, as well. A very high level of
ferritin (10,308 ng/ml) was noted on day 2 of
admission. Bone marrow aspiration biopsy was
performed on day 4 of admission on suspicion
of HPS, and showed CD-68-positive reactive
macrophages with phagocytosed myeloid cells,
without increased blast cells (Figure 2). Due
to the patient’s deteriorating condition, intra-
venous immunoglobulin (IVIG), at a dose of
1 gm/Kg/day, was used for 2 consecutive days
starting from day 4 of admission after confirma-
tion of bone marrow aspiration biopsy. Three
sets of sputum acid-fast stain were negative, but
tuberculosis polymerase chain reaction (TB-
PCR) of sputum was positive. Anti-tuberculous
medications with isoniazid, ethambutol and
pyrazinamide were initiated with a dose adjust-
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ment starting from day 5 of admission. The
TB-PCR in the blood was also positive, sug-
gesting disseminated tuberculosis, and sputum
mycobacterium culture later revealed M. tuber-
culosis. His hemodynamic status, cytopenia,
oxygenation and chest radiography (Figure 1B)
improved dramatically. Dopamine was tapered
off, and CVVHD was changed to intermittent
hemodialysis (HD) on day 2 of IVIG therapy.
Although the possibility of combined tuber-
culosis and other micro-organisms cannot be
excluded definitely, tuberculosis was suspected
as the most likely organism that triggered HPS,
because all serological studies, microbiologi-
cal cultures of sputum, throat swab, blood, and
urine were negative, and there was gradual clin-
ical improvement with anti-tuberculosis ther-
apy, even after discontinuation of antibiotics.
The ferritin level declined to 836 ng/ml 3 days
after treatment with IVIG. Gradual improve-
ment of urine output was also noted. Rifampi-
cin was also added after the liver transaminase
level had returned to normal. He was success-
fully weaned from the mechanical ventilator
after tracheostomy and was discharged from the

Fig. 2. Bone marrow aspiration biopsy showing macrophages

(arrows) with phagocytosed myelocytes (H & E stain 1000X).

hospital on day 30 after admission.

Discussion

Hemophagocytic syndrome (HPS) is a reac-
tive disorder of the mononuclear phagocytic
system, characterized by benign, generalized
histiocytic proliferation, with marked hemopha-
gocytosis [2]. Diagnostic criteria for HPS, pro-
posed by Imashuku, include clinical, labora-
tory, and histopathologic features: Clinical and
laboratory criteria include fever more than 7
days, cytopenia, hyperferritinemia (ferritin > 3
standard deviations (SD) of the normal value
or >1000 ng/ml), and elevated LDH > 3 SD of
the normal value or >1000 IU/I. Diagnosis is
confirmed histopathologically by hemophago-
cytosis of activated macrophages in the bone
marrow, spleen, or lymph nodes [2].

HPS is classified as familial and reactive,
and may be associated with infections (including
bacterial, viral, fungal and parasitic), malignan-
cy, or autoimmune diseases [1]. When this syn-
drome is encountered, it is important to exclude
any underlying conditions that may be treatable.
Tuberculosis-associated hemophagocytosis is a
rare occurrence, but may be life-threatening. It
usually develops in immunocompromised hosts
[3] or in patients with chronic illnesses, such as
cancer, acquired immunodeficiency syndrome
(AIDS) [4], diabetes mellitus [5-6], or chronic
renal failure [7], and is associated with a mortal-
ity rate of about 50%. In our patient, the under-
lying coal worker pneumoconiosis may have
been contributory to the increased risk of tuber-
culosis.

Although the exact pathogenesis has not
yet been clarified, it is suggested that a poorly
regulated or inappropriate T-helper 1 (TH1) cell
response to intracellular pathogens, with the
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production of cytokines, activates macrophages
to engulf the blood cells [1]. So HPS is regard-
ed as a cytokine disease or reactive macrophage
activation syndrome [2]. It is associated with
a high level of tumor necrosis factor (TNF-a),
interleukin-1 (IL-1), interleukin-6 (IL-6) and
interferon-y [8], and has clinical consequences
similar to systemic inflammatory response syn-
drome (SIRS). The markedly increased level of
cytokines (cytokine storm) can lead to multiple
organ failure and a life-threatening condition,
thus prompt diagnosis is essential. But symp-
toms of HPS are non-specific, and it is difficult
to diagnose at the early stage. It is assumed that
HPS is underdiagnosed, and that the cases iden-
tified are in a more advanced stage [9].

The serum ferritin level can dramatically
increase, more than 10-fold, within hours of the
onset of HPS [10]. Ferritin levels >10,000 ng/
ml are almost exclusively seen in patients with
reactive HPS or adult Still’s disease, after ex-
cluding diseases like iron overload, human im-
munodeficiency virus (HIV) infection or AIDS,
neoplasia, and fulminant liver cell damage [11].
So the serum ferritin measurement may be used
as a simple and rapid screening test for HPS,
and a very high level may prompt a high index
of suspicion. In our patient, HPS was suspected
due to the markedly high serum ferritin level
(10,308 ng/ml) without joint symptoms or neg-
ative serological tests, and was confirmed by
bone marrow aspiration biopsy which showed
macrophages with hemophagocytosis without
increased blast cells. Moreover, serial measure-
ment of the serum ferritin level in individual
patients is closely related to the disease activity
[10], as in our case.

Although some case reports have discussed
treatment for secondary HPS, including steroid
[12], plasma exchange to reduce the plasma
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cytokines [8], and IVIG [10, 13], apart from
the treatment of the underlying disease there
is no standard treatment for reactive HPS up
to now. Some authors have assumed that IVIG
therapy may be beneficial in treating patients
with secondary HPS during the early stage [10].
Measurement of serum ferritin levels may be
helpful in the early detection of HPS, and lead
to the prompt administration of IVIG treatment.
Early treatment, especially within 2 days of the
ferritin peak, improves the outcome [14]. The
mechanism of action is assumed to be competi-
tive binding of the transfused monomeric IgG to
the macrophage Fc-receptor (FcR), causing an
alteration of macrophage functioning and an an-
ti-inflammatory effect [15]. In our case, the he-
modynamic status, oxygenation, cytopenia and
chest radiograph improved dramatically after
administration of intravenous immunoglobulin
for 2 consecutive days. Although there is a con-
troversy over the treatment of secondary HPS,
we assumed that a short course of IVIG therapy
might play a crucial role in the life-threatening
condition by suppressing the cytokine storm.
The contribution of steroid in treating HPS can-
not be excluded entirely, but the time discrep-
ancy between the administration of steroid and
clinical improvement suggested it is unlikely
that steroid played an important role [12].

In conclusion, HPS is an uncommon but
severe fatal illness associated with a variety of
infectious agents, as well as genetic, neoplastic,
and autoimmune diseases. Tuberculosis should
be taken into account in the differential diagno-
sis of HPS, especially in tuberculosis endemic
areas. HPS may be suspected in patients with
very high levels of serum ferritin (>10,000 ng/
ml), and intravenous immunoglobulin treatment
may improve the outcome in patients with life-
threatening HPS during the early phase of the
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disease.
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Epithelioid Hemangioendothelioma, a Rare Tumor of
the Mediastinum: Case Report and Review of
the Literature

Pei-Sung Hsu*, Yei-San Hsieh**, Diana Yu-Wang Yeh*,***, Jiunn-Song Jiang*,***

Epithelioid hemangioendothelioma (EHE) is a rare low-grade malignant tumor of vascular
origin, rarely seen in the mediastinum. We described a 27-year-old male with the initial
presentation of cough and hoarseness. A superior mediastinal tumor encasing major vessels
with vocal cord and diaphragm paralysis was found on CT scan. He received a wide local
resection and the pathology was EHE with malignant histopathologic characteristics. He
underwent post-operative adjuvant chemoradiotherapy, but metastases to the pleura and lung
developed 3 months later. He then underwent another debulking surgery and photodynamic
therapy to control the pleural metastasis. No recurrence or metastasis was found up to the
writing of this manuscript.

This case shows that malignant histopathologic features are a major factor determining
a poor prognosis, as the tumor is more likely to behave like angiosarcoma. There is as yet
no reported case of EHE treated by photodynamic therapy in the available medical literature.
Short-term results seemed to be excellent in our index patient. Long-term results will require
further study. (Thorac Med 2009; 24: 27-35)

27

Key words: epithelioid hemangioendothelioma

Introduction

Epithelioid hemangioendothelioma (EHE)
is a rare tumor of vascular origin which can be
found in many organs. The mediastinum is an
infrequent location for this tumor, compared
with other sites in the body. EHE behaves like a
tumor, and its malignant potential is intermedi-
ate, somewhere between benign hemangioma

and malignant angiosarcoma [1]. It often pres-
ents with local symptoms or as an incidental
finding on radiographic study. It is also a rare
cause of mediastinal tumor without definitive,
curative treatment [2]. Metastasis of mediastinal
EHE after radiotherapy or chemotherapy has
been reported in a few cases [3-4]. We report an
anterior mediastinal hemangioendothelioma in
a 27-year-old male with the initial presentation
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of cough and hoarseness. A review of the litera-
ture on this subject follows.

Case Report

A 27-year-old male presented with inter-
mittent dry cough for 3 months and subsequent
development of hoarseness. He was treated for
an upper respiratory tract infection initially, but
with no improvement. He was a non-smoker
and had no remarkable past medical history.

He was afebrile on presentation, and the
physical examination was unremarkable except
for superficial vein engorgement noted on the
anterior chest wall. Other routine laboratory ex-
aminations were within normal limits. The chest
X-ray revealed left diaphragmatic elevation and
a mild hazy density in the left upper mediasti-
num (Figure 1). Bronchoscopy identified left
vocal cord palsy. A chest computed tomography
(CT) scan was done on the suspicion of left la-
ryngeal recurrent nerve and phrenic nerve palsy,

& g

Fig. 1. Chest X-ray revealed left diaphragmatic elevation and a mild
hazy density in the left upper mediastinum with cervicothoracic

signs.
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and revealed soft tissue density at the left upper
anterior mediastinum encasing the great vessels
(Figure 2). The positron emission tomography
(PET) scan revealed a mild hypermetabolic le-
sion in the left perithyroid to left retroclavicular
region, probably originating in the superior
mediastinum with thoracic extension (Figure 3).
The uptake intensity value was maximal SU-
Vbw = 3.9-5.5. The possible interpretations of
the PET scan included an inflammatory process,
benign tumor, and low-grade malignancy. No
other hypermetabolic lesions were seen on the
PET scan.

An extensive resection of the mediastinal
tumor was done, and revealed a 2 X 2 cm firm
tumor beneath the clavicle, tightly adhering to
the internal jugular vein, left carotid artery, left
subclavian artery and left recurrent laryngeal
nerve. The tumor was dissected from the ves-
sels and removed carefully. The left recurrent
laryngeal nerve could not be separated from the
tumor.

The tumor had ill-defined margins, measur-
ing 2.0 x 1.5 x 1.0 cm in size. It was tan and
firm with a fibrous to hyalinized cut surface,
and was composed of epithelioid cells and some
spindle cells. The epithelial cells had uniform
ovoid nuclei with clear to eosinophilic cyto-
plasm. Some of them showed intracytoplasmic
vacuoles with mild to moderate nuclear atypia
(Figure 4). The epithelial cells formed small
nests and diffuse sheets; however, there were no
obvious mitoses. Small foci of chondromyxoid
matrices in the stroma were noted, and focal ne-
crosis was also seen. The tumor had infiltrated
into the adjacent fat and skeletal muscle fibers
(Figure 5). Immunohistochemical studies with
CD31 and Friend leukemia integration 1 (FLI1)
revealed reactivity in the tumor cells. The final
pathologic diagnosis was EHE. The patient re-
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Fig. 2. The chest CT scan revealed soft tissue density at the left upper
anterior mediastinum encasing the left carotid artery, phrenic nerve and
left subclavian artery.
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Fig. 3. The PET scan revealed a hypermetabolic lesion in the left perithyroid to left retroclavicular region, probably originating in the lower neck

with thoracic extension.

ceived post-operative radiotherapy 6600cGy in and the relatively malignant histology. How-
33 fractions 1 month after surgery, and 2 cours- ever, the patient gradually developed exertional
es of chemotherapy with doxorubicine (18 mg/ dyspnea 3 months after surgery. CXR revealed
m’) / cisplatin (30 mg/m’) 2 months after tumor left-side pleural effusion (Figure 6), and chest
excision for the inadequate resection margin CT showed a suspicious soft tissue density
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Fig. 4. The epithelial cells had uniform ovoid nuclei with clear to
eosinophilic cytoplasm. Some of them showed intracytoplasmic
vacuoles with mild to moderate nuclear atypia.

Fig. 5. The tumor infiltrated into the adjacent fat and skeletal muscle
fibers.

with involvement of the anterior chest wall at
the left lung apex (Figure 7). This was likely
tumor recurrence from the incomplete resection
during the first wide local excision. He then un-
derwent video-assisted thoracoscopic surgery,
which revealed thickening of both the parietal
and visceral pleura and the entrapped left lung.
A biopsy of the parietal pleura was done, and
revealed metastatic EHE. Due to the pleural
metastases, parietal, visceral, diaphragmatic and
partial pericardial pleurodectomy and photody-
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Fig. 6. Three months later, the chest X-ray revealed a large amount

of pleural effusion. After debulking surgery and photodynamic
therapy for 3 months, the pleural effusion decreased.

namic therapy were performed through the left
pleural cavity. Left upper lung wedge resection
was also done, and revealed multiple lung nod-
ules. The above specimens all contained meta-
static EHE. The patient was followed regularly
up until this point, 3 months after the second
operation. A small amount of left pleural effu-
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Fig. 7. Suspicious soft tissue density with involvement of the

anterior chest wall was noted on the chest CT scan.

sion persisted after operation, but there was no
evidence of distal metastasis or recurrence in
the gallium tumor scan.

Discussion

In adults, the common causes of anterior
superior mediastinal tumors are thymomas,
thyroid neoplasms, teratomas and lymphomas.
Mesenchymal tumors account for only about
7% of mediastinal tumors [2]. The tumors with
a vascular origin are a relatively rare group of
mesenchymal tumors in the mediastinum. EHE
is a rare tumor within this group, and behaves
like a tumor with intermediate malignant poten-
tial, somewhere between benign hemangioma
and malignant angiosarcoma [1]. The term was
first introduced by Weiss and Enzinger in 1982.
EHE has been reported to occur in patients with
a wide range of ages, and may present in many
organs, including the bone, lung, liver and soft
tissues. Sometimes, locations such as the CNS,
breast or lymph nodes can be involved [5]. Soft
tissue is the most common site [1]. More than
half of soft tissue EHEs arise from blood ves-
sels such as medium- or large-sized veins, in-
cluding femoral, iliac or jugular veins [1]. In
most cases, EHE only involves a single organ

[9]. Multiple organ involvement may be the
result of metastasis or a naturally multicentric
pattern [1].

In the histopathology, the tumors are com-
posed of cords, short strands or solid nests of
rounded to slightly spindle-shaped eosinophilic
endothelial cells which have been referred to as
“epithelioid” or “histiocytoid.” Intracellular vac-
uoles are common and may have a signet-ring
appearance. The cells appear relatively bland
with few or no mitotic counts. The intercellular
stroma has a chondroid, hyaline, mucinous or
myxomatous matrix. Metaplastic bone is oc-
casionally seen. Immunochemical stain iden-
tifies a variety of vascular antigens within EHE.
Among these antigens, CD31, CD34 and FLII
are more reliable and sensitive markers than von
Willebrand factors. For the treatment of soft
tissue EHE, Weiss and Enzinger recommended
that if the patient had histological characteristics
implicating a relatively poor prognosis, such
as increased mitoses, tumor necrosis, cytologi-
cal atypia or invasive border, more aggressive
treatment would be indicated, including radical
resection with possible adjuvant chemotherapy
[1].

The clinical features of mediastinal EHE
vary depending on the location and structural
involvement of the tumor, and include cough,
chest pain, shortness of breath, dysphagia, vocal
cord palsy and superior vena cava syndrome.
Sometimes the tumors are asymptomatic and
are discovered as incidental radiographic find-
ings. They present as well-circumscribed mass
lesions in most cases and may result in medi-
astinal widening on chest X-ray. On chest CT,
they are seen as a mass with variant density.
The CT scan often shows the tumor encroach-
ing on major vascular structures. Focal calcifi-
cations have been described in some cases [10].
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The PET scan is another tool for the evaluation
of EHE. Rest ef al. described a patient with me-
diastinal EHE with bone marrow involvement
who received serial evaluation by PET scan at
the time of diagnosis and after completion of
radiotherapy and chemotherapy. The increased
uptake demonstrated on the PET scan decreased
after treatment with radiotherapy and chemo-
therapy. It is useful in determining the extent of
disease and evaluating the response to therapy,
and can be reliable even in a patient whose CT
scan shows stable disease [4]. The PET scan of
our patient before the operation showed no me-
tastasis. A definitive diagnosis of EHE requires
histological examination and immunochemical
study.

Treatment experience with EHE is limited
due to the low incidence of this disease. Surgery
is recommended in most cases. Radiotherapy
and chemotherapy are used in some cases with
metastasis or multicentric lesions, but there is a
lack of convincing responses [1, 3-4].

In the case of soft tissue EHE, the metasta-
sis and mortality rates are about 31% and 13%,
respectively. In comparing the histological “ma-
lignant” form and “benign form”, the mortality
rates have been reported to be 31% and 3%, res-
pectively [5]. Mediastinal EHEs were less likely
to be associated with metastasis or multicentric
lesions in a currently available report [10]. One
case with liver metastasis and 1 with bone mar-
row involvement have been reported, and the
2 patients failed adjuvant chemotherapy and
radiotherapy [3-4]. Despite the fact that EHE
exhibits intermediate malignant behavior, most
cases with single organ involvement in the me-
diastinum showed no recurrence after surgical
resection [1, 12].

This patient initially presented with hoarse-
ness and left diaphragm elevation, which indi-
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cated left recurrent laryngeal nerve and phrenic
nerve palsy due to mediastinal tumor invasion.
The chest CT findings were non-specific and
difficult to differentiate from other mediastinal
tumors. The PET scan revealed a mild hyper-
metabolic lesion with a maximal SUV of about
3.9-5.5. Generally, the cut-off value of maximal
SUV for malignancy is around 2.5. Therefore,
the PET scan suggested the possibility of a low-
grade malignancy in this case. During the ini-
tial resection, the observation that the tumor
adhered tightly to the great vessels served as a
hint that a tumor of vascular origin should be
among the differential diagnoses. Microscopic
findings of epithelioid cells forming small nests,
intracellular vacuoles, and positive immunohis-
tochemical staining of vascular antigens CD31
and FLI1 were compatible with the histopatho-
logic features of EHE. The findings of mild
to moderate nuclear atypia, focal necrosis and
invasive borders pointed to a more malignant
form of EHE with the higher metastasis and
mortality rates reported in a previous study [1].

Pleural and lung metastases occurred 3
months after surgery despite adjuvant chemo-
radiation. Although the initial PET scan did not
show involvement of other sites, a small me-
tastasis could have been difficult to detect. As
the initial wide local excision operation did not
enter the pleural cavity, the possibility of intra-
operative pleural seeding was low. These con-
siderations meant that our patient had rapid pro-
gressive disease, despite surgical resection and
aggressive chemoradiotherapy.

The second chest CT revealed a soft tissue
density at the left lung apex. This indicated like-
ly tumor recurrence arising from incomplete
resection of the tumor during the first operation.
However, the previous literature reported sev-
eral patients who, despite receiving incomplete
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surgical resection, had no recurrence or metas-
tasis for more than 2 years after surgery [10-
11, 14]. Early metastasis or recurrence is less
common in mediastinal EHE, as seen in the few
available case reports. We know, however, that
this patient differed from previously reported
patients in that his tumor had malignant histo-
pathologic features, such as mild to moderate
nuclei atypia and focal necrosis, and infiltration
to the adjacent fat and skeletal muscle. These
histopathologic features were similar to ma-
lignant angiosarcoma and probably made this
malignant form of EHE behave more like an-
giosarcoma with a higher metastatic potential,
and consequently, a poorer prognosis. We be-
lieve this was the principle factor contributing
to the early metastasis and rapid progression in
this patient.

We performed surgical debulking and pho-
todynamic therapy for the pleural and lung me-
tastasis. In a previous phase II study, photody-
namic therapy was shown to be effective in de-
creasing local recurrences of pleural metastasis
in some selected patients [15]. Our patient re-
ceived a gallium tumor scan 3 months after de-
bulking surgery and photodynamic therapy for
pleural metastasis, which showed no evidence
of recurrence or new metastasis. This represents
adequate local control by photodynamic therapy
for the 3-month observation period. The patient
will continue to be followed to evaluate the
benefit of photodynamic therapy. To our knowl-
edge, this is the first time photodynamic therapy
has been utilized to treat pleural metastases of
EHE.

Conclusion

EHE is a rare tumor of the mediastinum. It
should be kept in mind as a differential diagno-

sis if the mediastinal tumor encases great ves-
sels. It is usually a low-grade malignant tumor
and is treated in most cases by radical resec-
tion only. If more malignant histopathologic
characteristics are noted, however, the patient
should receive aggressive chemoradiotherapy,
as the tumor would likely have a higher metas-
tasis rate, similar to angiosarcoma, and a poorer
prognosis.
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Pulmonary and Peritoneal Tuberculosis with
Tubercular Splenic Abscess

Chih-Wen Wang, Ching-Hsiung Lin, Chun-Chi Chang, Cheng-Hung Tsai,
Shang-Yun Ho*, Thung-Han Teng**

Splenic abscess is uncommon, with an incidence of 0.14% to 0.7% in autopsy-based
studies. The most common pathogen of splenic abscess in Taiwan is Klebsiella pneumoniae;
Mycobacterium tuberculosis is very rare as a causative agent in an immunocompetent
patient.

We report a 76-year-old woman with active pulmonary tuberculosis who presented with
left upper quadrant abdominal pain associated with fever for several days. Computerized
tomography scan of the abdomen revealed multiple low density wedge-shaped lesions in
the upper and lower portions of the spleen. Tubercular splenic abscess was confirmed by
histopathological examination of the excised spleen. Pulmonary tuberculosis was diagnosed
via positive sputum acid-fast smear and culture.

Tubercular splenic abscess should be on the list of differential diagnoses of an active
pulmonary TB patient who presents with left upper quadrant pain and fever. Early anti-
tuberculosis treatment should be started and splenectomy reserved for those with an
unsatisfactory response or complications, so as to prevent mortality. (Thorac Med 2009; 24:

36-41)

Key words: tubercular splenic abscess

Introduction

Extrapulmonary tuberculosis can occur in
isolation or along with pulmonary TB. Extra-
pulmonary TB constitutes 15% to 20% of all
cases of TB in immunocompetent patients and
accounts for more than 50% of cases in human
immunodeficiency virus (HIV)-positive patients

[1].

Splenic abscess is uncommon, with an inci-
dence of 0.14% to 0.7% in autopsy-based stud-
ies [2]. The most common pathogen of splenic
abscess in Taiwan is Klebsiella pneumoniae (K.
pneumoniae); Mycobacterium tuberculosis (M.
tuberculosis) 1s very rare as a causative agent in
immunocompetent patients [3-4]. We report a
case of active pulmonary TB combined simulta-
neously with tubercular splenic abscess.
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Case Report

A 76-year-old Taiwanese woman, a lifetime
nonsmoker, was referred to our hospital by a
primary care physician, due to left upper quad-
rant abdominal pain and intermittent fever for 2
weeks. She also had mild productive cough and
poor appetite. She denied alcohol intake or illic-
it drug consumption. She had a history of nor-
mal pressure hydrocephalus and had received a
ventriculoperitoneal shunt several years ago.

On physical examination, her body tem-
perature was 38.9°C, pulse rate: 108/minute,
respiratory rate: 24/minute, and blood pressure:
132/80 mmHg. She had icteric sclera and pale
conjunctiva. Crackles were audible in the bilat-
eral lung field. Abdominal examination revealed
an enlarged spleen with tenderness and shifting
dullness. There was no muscle guarding, re-
bounding pain, or positive Murphy’s sign.

Hemogram showed normocytic anemia,
thrombocytopenia, and monocytosis without
leukocytosis (hemoglobin: 10.2 g/dL, platelets:
32,000/uL, white cell count: 6400/uL, neutro-
phils: 51%, lymphocytes: 17% and monocytes:
30%). Abnormal serum biochemical results in-
cluded total and direct bilirubin, which was 2.49
mg/dL and 1.64 mg/dL, respectively. Bone mar-
row study was performed for thrombocytopenia
and showed nonspecific changes. Two sets of
blood culture yielded no growth.

Chest radiography revealed increased bilat-
eral interstitial infiltrates, bilateral pleural effu-
sion and plate-like atelectasis in the right lower
lobe (Figure 1). Abdominal ultrasonography
showed multiple hypodense lesions within the
spleen and a small amount of ascites. Lympho-
cyte-predominant exudative ascites was found
after paracentesis. Abdominal computerized
tomography (CT) scanning showed ascites and

Fig. 1. Chest radiography showed interstitial infiltrates in both lung
fields, plate-like atelectasis in the RLL, and bilateral pleural effusion.
There was no evident fibrotic change in either upper lung field.

Fig. 2. Coronary reformatted image of an enhanced abdominal

CT scan showed wedge-shaped low density lesions in upper and
lower portions of the spleen (arrow heads). Ascites was found in the
peritoneum, especially near the spleen (arrow).

splenomegaly with multiple splenic infarctions
or splenic abscess (Figure 2). The differential
diagnosis by imaging findings included splenic
lymphoma, metastasis, abscess, hamartoma,
and granulomatous inflammation, such as sar-
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Fig. 3. Congestion with fibrous adhesions and yellow abscess
formation demonstrated in the spleen.

Fig. 4. Section of spleen demonstrates caseous necrosis (arrow)

(Original magnification X40)

coidosis, TB or fungal infection [5-8]. Echocar-
diography was arranged to rule out the infective
endocarditis that causes splenic abscess, and the
result was unremarkable.

Exploratory laparotomy showed that the
spleen was enlarged (22.5 x 15 x 7 cm, 1080
gm) and congested, with fibrous adhesions and
yellow abscess formation (Figure 3). Histo-
pathological examination showed caseous ne-
crosis with Langhans giant cells (Figures 4, 5),
and Ziehl-Neelsen staining revealed acid-fast
bacilli. The bacteria, fungal and mycobacterial
cultures of the abscess were all negative. Dur-

Thorac Med 2009. Vol. 24 No. 1

Fig. 5. Epithelioid histiocytes, lymphocytes and Langhans giant
cells (arrow) are presented (Original magnification X400)

ing hospitalization, pulmonary TB was diag-
nosed by positive sputum acid-fast smear and
isolation of M. tuberculosis from the sputum.

The patient began daily anti-tuberculous
regimens with isoniazid, rifampicin, pyrazin-
amide and ethambutol. Testing for antibodies
to HIV was negative. Later, ascites culture also
yielded M. tuberculosis complex. Susceptibility
tests of the M. tuberculosis isolates showed sen-
sitivity to all first-line anti-tuberculous drugs.

Thus, pulmonary TB with tubercular splen-
ic abscess and peritoneal TB was diagnosed.
After splenectomy and anti-tuberculous therapy,
the patient’s abdominal pain resolved and the
abnormal hemogram, including monocytosis
and thrombocytopenia, improved. However, the
low-grade fever persisted and the patient ex-
pired due to ventilator-associated pneumonia 1
week after operation.

Discussion

Splenic TB is a rare form of extrapulmo-
nary TB. The most frequent extrapulmonary
sites of TB were the lymphatic system, pleura,
and osteoarticular and other sites [1]. Extrapul-
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monary TB accounted for 10.3% of all TB cases
in Taiwan in a 1997 report, in which the pleura
was the most commonly involved site and gas-
trointestinal TB comprised only 1.5% of extra-
pulmonary TB [9]. Sputum acid-fast stain and
mycobacterial culture should be performed for
every case of extrapulmonary TB, as suggested
by Taiwan’s CDC. The chest radiography of our
patient was not typical of pulmonary TB, yet M.
tuberculosis was isolated from the sputum. This
fact indicates the necessity of sputum acid fast
stain and mycobacterial culture in patients with
extrapulmonary TB.

Fever, abdominal pain and tenderness con-
fined to the left upper quadrant are the main
symptoms of splenic abscess [3]. In addition,
left pleural effusion was present in 19% to 22%
of patients with splenic abscess [10-12]. Un-
derlying conditions that predispose patients
to the development of splenic abscess include
diabetes mellitus, malignancy, trauma, intra-
venous substance abuse, immunosuppression
therapy and HIV infection. The most common
cause of splenic abscess is septic embolism, and
endocarditis is frequently the source of septic
emboli [3, 12]. K. pneumoniae is the leading
pathogen causing splenic abscess in Taiwan, in
contrast to other series in which E. coli was the
most prevalent [3, 10-12]; M. tuberculosis is
extremely rare as a causative agent in an immu-
nocompetent patients. Splenic abscess due to M.
tuberculosis is mostly diagnosed in immuno-
compromised or miliary TB patients [13-15].

The best diagnostic methods for tubercular
splenic abscess are abdominal CT scanning and
sonography, which often reveal round or ovoid,
single or multiple, low density lesions. The CT
number is around +35~+45 Hounsfield units
(HU) [5-8]. Definite diagnosis relies on a dem-
onstration of characteristic histological changes

with acid-fast bacilli and/or isolation of M.
tuberculosis from the spleen. The very low inci-
dence of tubercular splenic abscess in the litera-
ture may be due to the infrequent use of splenic
biopsy for pathologic study or mycobacterial
culture. The most common complication of sple-
nic abscess is peritonitis, because of its rupture
into the peritoneal cavity. Our patient’s perito-
neal TB may have been secondary to this com-
plication.

Four-combined anti-tuberculous therapy for
the initial 2 months, followed by 3-combined
therapy, is the standard treatment of extrapul-
monary TB. Whether splenectomy is necessary
for tubercular splenic abscess is still controver-
sial due to the lack of a randomized controlled
trial. Medical treatment alone has been success-
ful in some patients [16-17]. Splenectomy may
be performed if the response to medical treat-
ment is not satisfactory or intractable complica-
tions such as splenic rupture or uncontrollable
bleeding occur [18-19]. Splenomegaly in pa-
tients with TB may result in a variety of hema-
tologic abnormalities, including pancytopenia,
myelodysplasia and polycythemia vera [20].

In conclusion, in a patient with pulmonary
TB, left upper quadrant pain and fever, tubercu-
lar splenic abscess should be placed in the list
of differential diagnoses. Early anti-tuberculous
treatment should be started and splenectomy re-
served for any unsatisfactory response or com-
plication, so as to prevent mortality.
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Synchronous Double Primary Malignancy:
Adenocarcinoma of Lung and High-Grade Brain
Malignancy, Anaplastic Oligoastrocytoma

Yung-Yuan Lin, Ching-Hsiung Lin, Chin-Shui Yeh, Chun-Chi Chang, Ying-Ming Shih,
Shang-Yun Ho*, Wei-Liang Chen*, Tsung-Han Teng**

Synchronous double primary malignancy of the lung and brain is extremely rare, as there
were only 2 cases reported in the literature. If patients were found to have both lung and brain
malignancy, they would be ordinarily be considered to have lung cancer with brain metastasis.

We report a 76-year-old female who came to our hospital due to slurred speech for 2
weeks. Brain magnetic resonance imaging (MRI) showed a heterogeneous mass lesion
at the left parietal lobe with perifocal edema. Stereotactic biopsy confirmed anaplastic
oligoastrocytoma. In the meantime, the pre-operative chest radiograph accidentally found
a patch of opacity at the left hilar area during the same admission. The chest computed
tomography (CT) scan showed a mass lesion at the left lingular lobe; bronchoscopic finding
was unremarkable. Histology of the CT-guided biopsy specimen showed adenocarcinoma.
Due to the poor performance status and the patient’s family refusing operation, only palliative
radiotherapy to the brain was administered. She was still living 7 months later.

This case report highlights the importance of searching for and confirming synchronous
tumor in addition to lung cancer, since there is the potential of cure and long-term survival.
(Thorac Med 2009; 24: 42-48)

Key words: synchronous double primary malignancy

Introduction

Among cancer patients, 1% to 2.6% may
have another primary malignancy. This has
been called multiple primary neoplasms [1-2].
About one-third of multiple primary neoplasm
patients were synchronous, and the others were
metachronous [1]. We defined synchronous as

the second neoplasm occurring less than 6
months after the first cancer was found [1, 3].
In the initial diagnosis of lung cancer, 12%
to 18% of patients may have brain metastasis
[4]. If lung cancer patients have a brain tumor,
simultaneously metastasis will be considered in
most cases. But occasionally, double primary
tumors of the lung and brain may be found syn-
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chronously. We present a case of synchronous
primary brain and lung malignancy diagnosed
at the same time.

Case Report

A 76-year-old female housewife, a lifetime
non-smoker, was referred to our hospital due to
slurred speech for 2 weeks. She had had hyper-
tension and coronary artery disease for decades,
both treated with regular medication. She denied
any traumatic event or exposure to industrial
dust or chemicals. On physical examination,
her temperature was 36.5°C, blood pressure was
108/70 mmHg, and pulse rate was 76 beats per
minute. Examination of the lungs, heart, and ab-
domen was unremarkable. Neurologic examina-
tion revealed mild right-side extremity muscle
weakness and unstable gait. Cranial nerve func-
tion was intact. Her hemoglobulin was 9.9 g/
dL without leukocytosis. Biochemistry showed
only hypokalemia 2.9 mEq/L.

We arranged a brain CT scan first, due to
the suspicion of an acute cerebrovascular acci-
dent or intracranial lesion. A mass-like lesion in
the left brain was seen. Primary brain tumor was
highly suspected, but metastasis could not be
ruled out. We scheduled a brain MRI for a more
detailed tumor image study, and it showed a het-
erogeneous mass lesion at the left parietal lobe
4.8 x 5.1 x 6.8 cm in size that involving both
gray and white matter (Figure 1). The patho-
logy report of the stereotactic biopsy confirmed
anaplastic oligoastrocytoma (Figure 2).

At the same time, pre-operative routine chest
radiography showed a patch of opacity at the
left hilar area (Figure 3). Chest CT scan showed
a 3.25 cm mass lesion at the left lingular lobe
without mediastinal or hilar lymph node en-
largement. Bronchoscopic findings were un-
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Fig. 1. Brain MRI showing a large lobulated mass in the left
temporoparietal lobes with perifocal edema.
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Fig. 2. Section demonstrates oligodendroglial and astrocytic dif-
ferentiation. Nuclear atypia, cellular pleomorphism and high cellu-

larity are presented, compatible with anaplastic oligoastrocytoma.

remarkable. Adenocarcinoma was diagnosed
after CT-guided biopsy (Figure 4). The clinical
staging of the left lung cancer was T2NOMO,
stagelB.

Operations for both the brain and lung tumor
were suggested. The lung cancer operation
would be arranged after the brain surgery, de-
pending on the patient’s general condition. Ow-
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Fig. 3. Posterio-anterior chest X-ray showing a patchy lesion with

relatively clear margin in the left lung.

glandular structures with minimal stromal invasion in the

limited stroma tissue. The stroma shows desmoplasic change
with lymphocytic infiltrates and fibrosis. Focal reactive type II
pneumocytes are also demonstrated. The pathologic diagnosis was

adenocarcinoma.

ing to the patient’s advanced age and poor per-
formance status, her family refused these opera-
tions. Only palliative radiotherapy to relieve the
neurological symptoms was administered. The
patient was still alive 7 months later.

Thorac Med 2009. Vol. 24 No. 1

Discussion

In the initial diagnosis, 12-18% of lung can-
cer patients had brain metastasis [4]; further-
more, 75.4% of brain metastatic tumors came
from the lung [5]. There have been only 2 cases
of synchronous lung and brain malignancies re-
ported (Table 1). Both of these cases were ma-
lignant astrocytoma, grade II brain malignancy,
which differs from our patient’s grade III (high
grade) brain malignancy [6].

There are 2 categories of “synchronous’: (1)
cancers occuring at the same time, and (2) with-
in 2, 6, or 12 months of each other [1, 7-8]. The
survival of patients with synchronous tumors,
in 1 study, was significantly lower then that of
patients with malignancies of a metachronous
nature (61.3% vs. 69.9% in 1-year survival and
11.9% vs. 26.0% in 5-year survival) [9]. We re-
viewed 21 reports, including 519 cases of syn-
chronous double primary malignancies associ-
ated with the lung that occured within 6 months
(Table 2). The most common site of the second
primary malignancy, in addition to lung can-
cer, was the digestive tract. The 3 leading areas
were the stomach (28.3%), esophagus (9.8%)
and colon (7.5%). However, the number of dou-
ble primary lung and brain malignancies was
zero in the largest case report, which included
465 patients [10]. We found that those patients
whose disease was operable had a better prog-
nosis than the inoperable patients. The most
common synchronous tumor sites along with
the lung were the digestive tract, especially the
stomach, followed by the larynx and prostate.

Are there any factors related to synchronous
lung and brain tumor? Recent studies showed
that a codeletion of 1p/19q is highly associated
with glioma; however, only 14-20% of anaplas-
tic oligoastrocytoma patients had this gene dele-
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Table 1. Previous reports of synchronous double primary malignancy of the lung and brain

. Exposure .
Year Authors Age Gender Lung cancer Brain tumor history Survival Treatment
‘ Anaplastic .
2008 LinYY 76 F Adeno : Nil >Tm R/T
oligoastrocytoma
1992 Kishimoto T 54 M BAC Malignant Asbestos 8 3m il
[16] astrocytoma years
1989 Hashimoto H 54 M BAC Malignant i i .
[13] astrocytoma
BAC, bronchioloalveolar carcinoma; Adeno, adenocarcinoma; R/T, radiotherapy
* only English abstract, article in Japanese
Table 2. Literature review of synchronous lung cancer and primary tumors at other sites
Case Primary tumor at .
Year Author Lung cancer ) Tx Prognosis
number other site
2008 1 LinYY Ade Brain R/T >7Tm
2007 1 Sarkar S NSCLC Testis C/T 3wk [17]*
2003 1 Tamura K BAC Ampulla vater Op** >5 yr [18]
2001 1 Eriguchi N - Ampulla vater - - [19]
2000 2 Eriguchi N NM Pancreas - 4-13m [20]
1999 465 Kaneka S - Stomach - - [10]
1998 1 Nosaka S SCC Sigmoid colon opP >1yr [21]
4 Nosaka S Ade Stomach 0 >1yr
1998 1 Morio A Ade Stomach opP NM [22]
1996 1 Tsuji K Ade Colon opP NM [23]
1996 1 Nosaka S SCC Sigmoid OP NM [24]
1 Nosaka S Ade Stomach OP NM
1995 1 Shimada J - Stomach oP NM [25]
1995 1 Kantardzic - Bladder - - [26]
1993 21 Fekete F - Esophagus - - [27]
1992 1 Fukaura A SCC CLL Nil - [28]
1992 1 Kishimoto T BAC Brain Nil 3m [16]
1991 1 Morimoto M Ade Esophagus opP >22M [29]
1990 1 Libby DM Ade Kidney op >1 yr. [30]
1990 1 Fukuda H SCC Esophagus opP >25M [31]
1989 1 Hashimoto H BAC Brain - NM [13]
1984 3 Arimura T - Stomach OP NM [32]
1983 2 Vyas 1J Ade Larynx, Palate - - [33]

R/T, radiotherapy; C/T, chemotherapy; OP, operation ;NSCLC, non-small cell lung cancer; Ade, adenocarcinoma; BAC bronchioloalveolar
carcinoma; SCC, squamous cell carcinoma; CLL, chronic lymphocytic leukemia; NM, not mentioned
* reference.

**OP: op in this table indicates both malignancies were surgically resected
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tion, which was lower than that for other histo-
logical types of glioma [11]. One report de-
scribed multiple cancers in families associated
with a germline P53 mutation [12]. Asbestos
exposure was considered to possibly be the re-
sponsible carcinogen in the second patient in
Table 1 [13]. However, we did not trace a sig-
nificant asbestos exposure history in our patient.

Standard treatment for malignant gliomas
consists of resection, when feasible, and radia-
tion [14]. Some recent studies suggested che-
motherapy with a PCV regimen (procarbazine,
CCNU, vincristine) or temozolomide (TMZ) for
recurrent oligodendroglial tumors [11]. How-
ever, treatment protocols vary, depending on the
histological subtype of glioma. Thus, treatment
strategies in cases of synchronous double ma-
lignancy depend on treating the malignancy that
is more advanced first, or sometimes treating
them simultaneously [15]. Because of advanced
age, this patient decided to undergo palliative
radiotherapy only to the brain, and was alive 7
months after treatment. Moreover, aggressive
treatment, such as operation for synchronous
primary cancer, if feasible, might be the best
method to increase survival in this patient group
[18, 21, 29-31].

In conclusion, this case report highlights
the importance of searching for and confirming
a synchronous tumor in addition to lung cancer,
because there is the possibility of curing the
double primary malignancy, with resultant long-
term survival. In patients who have lung cancer,
the possibility of a synchronous secondary pri-
mary tumor always has to be considered. Since
gastrointestinal cancer is the most common
secondary site, in addition to lung cancer, phy-
sicians need to be alert to abdominal symptoms
such as poor appetite, dysphagia or bowel habit
change in screening tests for secondary cancer.

Thorac Med 2009. Vol. 24 No. 1
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Boerhaave’s Syndrome — A Case Report

Hsu-Chih Huang, Chih-Cheng Hsieh, Wen-Hu Hsu

Spontaneous perforation of the thoracic esophagus, known as Boerhaave’s syndrome,
develops after vomiting or retching due to massive alcohol or food ingestion. An uncoor-
dinated esophageal sphincter reflex opening results in a sudden increase of intramural
esophageal pressure and complete transmural rupture in the weakest region, which is often
the left lateral wall of the distal esophagus. This causes mediastinitis, empyema, sepsis
and multi-organ failure, accounting for a mortality ranging from 20% to 40%. The prognosis
depends on the interval from onset to management and the underlying physical status of
the patient. Urgent surgical intervention within 24 hours after onset is advocated. Primary
repair of the esophageal perforation and drainage of the pleural contamination should be
done if conditions are feasible. Enteral nutrition should be reestablished by gastrostomy or
jejunostomy.

We reported a case of Boerhaave’s syndrome. Urgent surgical intervention was
undertaken immediately after diagnosis, within 24 hours after onset. Primary repair of the
esophageal perforation was successful. Oral feeding started on postoperative day 33 and
no complications occurred after a 4-month follow-up. In such cases, an early and accurate
diagnosis, timely surgical intervention, infection control and nutritional support in the

49

postoperative period will lead to a better prognosis. (Thorac Med 2009; 24: 49-53)

Key words: Boerhaave’s syndrome, esophageal perforation

Introduction

Spontaneous perforation of the thoracic eso-
phagus, Boerhaave’s syndrome, is the most seri-
ous cause of esophageal perforation. It can cause
mediastinitis, empyema and sepsis, and ac-
counts for a mortality rate ranging from 20%
to 40% [1]. The non-specific initial symptoms
often make an accurate diagnosis difficult, and
a delay of management usually leads to a poor
prognosis. Herein, we report a case of Boer-

haave’s syndrome successfully managed by sur-
gical intervention; no complications occurred
after a 4-month follow-up.

Case Report

A 68-year-old male, an alcohol drinker, had
a history of hypertension without regular medi-
cal control, and coronary artery disease with a
triple-vessel disease status post-coronary artery
bypass graft. A sudden onset of post-emetic

Division of Thoracic Surgery, Department of Surgery, Taipei Veterans General Hospital
Address reprint requests to: Dr. Chih-Cheng Hsieh, Division of Thoracic Surgery, Department of Surgery, Taipei
Veterans General Hospital, No. 201, Sec. 2, Shih-Pai Road, Taipei, Taiwan
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chest pain with radiation to the left shoulder oc-
curred after drinking alcohol. Aortic dissection
was suspected initially at a local hospital. At our
emergency department, tachypnea, tachycardia,
fever and left chest pain were noted. Lab data
revealed leukocytosis, an elevated CRP level,
and normal cardiac enzyme. Computed tomog-
raphy (CT) scan of the chest disclosed bilateral
pleural effusion, pneumomediastinum and dis-
tal esophageal perforation (Figure 1). Under the
impression of spontaneous esophageal perfo-
ration, an emergency surgery was undertaken
about 22 hours after the development of symp-
toms. A left exploratory thoracotomy revealed
a 3 cm linear transmural perforation just above
the esophagogastric junction and on the left
posterior wall of the distal thoracic esophagus
(Figure 2). After debridement of the mediasti-
nal abscess, primary repair of the esophageal
perforation with coverage by the surrounding
mediastinal pleura was performed. In addition,
decompressive gastrostomy and feeding je-
junostomy were also performed by laparotomy.
The postoperative course was smooth and oral
feeding started on postoperative day 33, with-
out leakage. No complication occurred after a
4-month follow-up.

Discussion

Spontaneous perforation of the thoracic eso-
phagus, Boerhaave’s syndrome, was first de-
scribed in 1724 by Herman Boerhaave [2]. Vo-
miting or retching due to alcoholism or excessive
food intake leads to an uncoordinated esopha-
geal sphincter reflex opening and results in a
sudden increase of intramural esophageal pres-
sure, causing complete transmural rupture in the
weakest region, which is often the left lateral
wall of the distal esophagus [3]. Due to the tox-

Thorac Med 2009. Vol. 24 No. 1

Fig. 1. The computed tomography scan of the chest revealed
bilateral pleural effusion, pneumomediastinum and a perforated

distal esophagus, which extended into the left pleural cavity.

Fig. 2. Using a left thoracotomy, a 3 cm linear transmural per-

foration in the left posterior wall of the distal esophagus was found.

The extent of pleural contamination was limited.

ic potential of micro-organisms in the gastroin-
testinal tract, and digestive activity with gastric,
pancreatic or hepatic juice, this condition can
result in mediastinitis, empyema, sepsis, and
multi-organ failure, and accounts for a mortality
ranging from 20% to 40%. The classic triad of
symptoms includes retching, sudden epigastric
pain and shock. However, the initial symptoms
are usually non-specific and mimic myocardial
infarction, pericarditis, acute pancreatitis, pneu-
mothorax, or perforated peptic ulcer [4]. There-
fore, delay of diagnosis and treatment leads to a
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poor pPrognosis.

Successful management of this disease de-
pends on a timely, accurate diagnosis and an ap-
propriate choice of treatment. A detailed histo-
ry-taking and physical examination are impor-
tant. Image studies, including chest plain film,
CT scan of the chest and contrast esophagogra-
phy, and diagnostic tapping of pleural effusion
can be helpful in confirming the diagnosis [5].
The prognosis depends on the interval between
onset and management, and the underlying phy-
sical status of the patient [6]. Generally, urgent
surgical management by direct repair of the
esophageal perforation is advocated within 24
hours of presentation, and esophageal exclu-
sion or non-operative management is indicated
after 24 hours [7]. The surgical procedure is
selected according to the extent of esophageal
perforation and the degree of pleural contami-
nation. Primary repair and wide drainage of the
mediastinum, as possible, are recommended as
standard treatment [8]. Diversion of saliva and
gastric juice by nasogastric tube or gastrostomy
can also be considered, based on the intra- and
postoperative condition. Enteral nutrition by
gastrostomy or jejunostomy is also important in
the postoperative period [9]. In addition, non-
operative conservative treatment could be con-
sidered in selected cases. The selection criteria
that had been reported included disruption con-
tained in the mediastinum, cavity draining back
to the esophagus, and minimal symptoms and
signs of sepsis [10].

In this case, the diagnosis was quickly esta-
blished and the esophageal perforation that ex-
tended into the left pleural cavity was signifi-
cant. Therefore urgent surgical intervention was
undertaken within 24 hours of onset. Primary
repair of the esophageal perforation and drain-
age of the pleural contamination were perform-

ed successfully. Diversion procedures for the
gastrointestinal fluid proximal and distal to the
perforation, using a nasogastric tube and gas-
trostomy, respectively, were also applied, ac-
companied with jejunostomy as an enteral feed-
ing route. Although postoperative empyema de-
veloped, which was controlled by prompt anti-
biotics, oral feeding started on postoperative day
33 and no esophageal leakage was noted.

In conclusion, spontaneous esophageal per-
foration, Boerhaave’s syndrome, should be ap-
propriately managed immediately after diagno-
sis. Urgent surgical intervention is recommend-
ed within 24 hours of onset and the surgical
procedure should be selected individually, based
on the extent of perforation and mediastinitis.
The prognosis depends on a timely and accurate
diagnosis, and the selection of management.
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Mediastinum Chordoma: A Case Report

Choon-Yuk Chong, Jang-Ming Su*, Kok-Khun Yong, Tzu-Chin Wu

Chordoma is a slow-growing yet locally aggressive malignant neoplasm of the bone
derived from remnants of the embryonic notochord. Thoracic chordoma is even rarer. It may
occur at the skull base (35%), at the cervical, thoracic and lumbar spine (2.3-15%), and at
the sacral regions (50%). We present a 21 year-old girl who had a slow-growing left-side
mediastinal tumor for 14 years. The chest X-ray film showed a benign-looking, small-sized,
well-circumscribed tumor with calcification; the benign appearance on the chest X-ray delayed
her prompt diagnosis and treatment.

The patient began to experience left hand dryness 2 years previously, and a recent onset
of back pain. Echo-guided aspiration revealed cords and lobules of large tumor cells in the
chondroid stroma. Immunohistochemical staining was positive for S-100 protein, cytokeratin
and vimentin. These observations indicated a malignant chordoma. She received a total
surgical resection of the tumor, together with a partial osteotomy of C7 and T1-T3. The area
of bone substance loss was filled with cement. Adjuvant stereotatic radiotherapy with 50 Gy
was given. No local recurrence was seen after 5 months. (Thorac Med 2009; 24: 54-59)

Key words: mediastinum chordoma

Introduction

Chordoma is a rarely reported and slow-
growing malignant neoplasm presumed to be
derived from the remnants of the embryonic
notochord along the length of the neuraxis at
developmentally active sites, such as the end
of the neuraxis and the vertebral bodies [1-3].
Despite current evidence indicating that such
tumors contain immuno-phenotypic and ultra-
structural markers of epithelial differentiation,
they are generally classed among bone tumors

because of their frequent association with ex-
tensive destruction of bony structures. Chordo-
ma typically presents in adults 40 years of age
or older and males are affected more often than
females. Symptoms are localized and result
from the mass effect of the tumor. The natural
history is local recurrence with persistent tumor
growth and eventual death from local diseases,
or less frequently metastases [4].
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Case Report

We present a 21-year-old girl who had a
slow-growing left-side mediastinal tumor for
14 years. She was regularly followed up by a
family physician. Because the small-sized, well-
circumscribed tumor with focal calcifications
exhibited slow growth in the yearly chest X-ray
follow-up, no further testing was done. She be-
gan to experience left hand dryness 2 years pre-
viously. There was no significant abnormal sen-
sation in her left hand, and neither edematous
change, nor abnormal skin color was noted.
There was also no chest pain, cough, dysphagia
or dyspnea noted in the past 2 years. She was
referred to Chung Shan Medical School Hos-
pital for further treatment because of the recent
onset of back pain in the interscapular area and
worsening anhidrosis. A chest X-ray showed
widening of the mediastinum (Figure 1). A
chest computed tomography (CT) scan revealed
a well-defined hypodense mass with calcifica-
tions occupying the left posterior mediastinum,
measuring 7.5 % 5.3 cm from the spinal level
of T1 to TS, extending to the right posterior
mediastinum at about 3.59 x 1.63 c¢m in size at
the spinal level of T1 to T3, causing vertebral
body erosion from T1 to T3 (Figure 2). There
was no definite enhancement of the mass after
IV contrast infusion. A bone scan revealed no
metastatic lesions.

Echo-guided aspiration was performed af-
ter consent was obtained. Histopathologically,
the lesion showed lobules and cords of large
tumor cells embedded in a chondroid stroma
(Figure 3A). Some cells showed nuclear aty-
pia. Almost all of the tumor cells were physa-
liphorous with some intracellular vacuoles in
their cytoplasm (Figure 3B). Neither necrosis
nor mitotic features could be identified. The

Fig. 1. Chest film showing widening of the mediastinum.

immunohistochemical study showed positive
staining of the tumor cells with broad-spectrum
keratin (AE1/3) (Figure 3C), S-100 protein and
vimentin (Figure 3D). Histopathology and im-
munohistochemistry were both conclusive to
the diagnosis of chondroid chordoma.

The patient received a thoracotomy inci-
sion, which extended posterior and superior to
the spinous process of C7, and she underwent a
total resection of the tumor together with a par-
tial osteotomy of C7 and T1-T3, with the areas
of bone substance loss being filled with cement.

After the operation, local adjuvant stereo-
tatic radiotherapy with 50 Gy was performed.
Five months later, there was no local recur-
rence, but the residual symptom of hand an-
hidrosis persisted. She will have regular follow-
ups at 6-month intervals.

MpEEsss © REI984E24% 1
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Fig. 2. Chest tomography showing a left posterior mediastinum calcified mass with T1-T3

vertebral body erosion.

Fig. 3A. Low-powered view of clusters of tumor cells in the

chondroid stroma (hematoxyline & eosin stain, X200).

Discussion

Chordoma is a rare, slow-growing, locally
aggressive neoplasm of the bone. Thoracic
chordoma is rarely seen. Its benign appear-
ance on a chest X-ray may delay the en bloc
resection of the tumor. A differential diagnosis
should be made with chondrosarcoma, mucino-
us adenocarcinoma, myxopapillary ependymo-
ma, and epithelioid hemangioendothelioma,
according to the specific S-100 protein expres-

Thorac Med 2009. Vol. 24 No. 1

Fig. 3B. Low-powered view of physaliphorous tumor cells with

vacuolated cytoplasm (hematoxyline & eosin stain, X400).

sion, vimentin and cytokeratin stains.

The immunohistochemical staining of
chondrosarcoma shows positive for S-100 pro-
tein and CD99, and negative for vimentin and
cytokeratin stains. Mucinous adenocarcinoma
reveals positive staining for vimentin and cy-
tokeratin, but is negative for S-100 protein. My-
xopapillary ependymoma is positive for S-100
protein, glial fibrillary acidic protein and CD99,
and negative for vimentin and cytokeratin stains.
Epithelioid hemangioendothelioma appears



Mediastinum Chordoma 57

Fig. 3C. The cytoplasm of tumor cells showing strong reactivity

(brown color) for cytokeratin (immunohistochemistry, X400).

positive for factor VIIl-related antigen and vi-
mentin and negative for S-100 protein expres-
sion and cytokeratin stains. Immunohistochemi-
cal studies of benign chondroma have been
reported to have positive staining for CAM 5.2,
broad-spectrum keratin, epithelial membrane
antigen (EMA) and vimentin, and to a lesser
extent, S-100 protein [5]. In addition, stains for
muscle actin, carcinoembryonic antigen (CEA),
and desmin have been negative.

The clinical presentation depends upon the
site of origin and extension of growth. Magnetic
resonance imaging (MRI) is the best technique
for assessing the extent of tumor, but CT is
important for demonstrating local bone destruc-
tion.

In less than 10% of cases, chordomas con-
tain sarcomatous or malignant spindle cell fea-
tures. These undifferentiated chordomas tend
to be even more aggressive with early distant
metastases [2]. There are no reports of elevated
beta-hCG in patients with chordomas, but it is
possible that an undifferentiated chordoma with
sarcomatous features may produce beta-hCG
[2].

Chordoma is 1 of the most challenging of

Fig. 3D. The cytoplasm and membranes of the tumor showing
mild to moderate reactivity (brown color) for vimentin (immuno-
histochemistry, X400).

mesenchymal tumors to treat effectively, de-
spite the relatively slow growth rate. The stan-
dard therapy is radical resection. High-dose ra-
diation is increasingly used in combination with
surgery (for close or positive tumor margins) or
alone for nonresectable lesions, especially S1-2
lesions. Local regrowth or metastatic disease
may develop after 15 years; in other words,
there is a possible disease-free survival rate of
15 years, but not necessarily a cure. Chordoma
has a low sensitivity to chemotherapy; aggres-
sive initial therapy improves the overall out-
come. Surgery is performed to obtain diagnostic
tissue and reduce the tumor burden, which in-
creases the effectiveness of radiotherapy. Con-
ventional photon irradiation appears to result in
poor local control in patients with macroscopic
residual disease following surgery. The local
control rate is dependent upon the volume of re-
sidual disease following surgery. Park reported
a high local control rate with surgical and radia-
tion treatment of primary lesions (12 of 14),
compared to recurrent lesions (1 of 7). There-
fore, high-dose proton/photon therapy offers an
effective treatment option for primary lesions

[6].
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Several factors may help predict the surviv-
al rate following proton beam irradiation, that
is, female sex, skull base chordoma, and larger
tumor volume (>70 ml) may decrease the sur-
vival rate. Surgical resection plus post-surgical
radiotherapy seems to be the standard treatment
for chordoma, but the prognosis for this kind
of tumor is unpredictable because of the high
recurrence rate (50%). The slow growth, benign
appearance, and nearly symptom-free nature
lead physicians to ignore the continuing growth
and eventual local invasion into the contra-lat-
eral vertebral body. Although our patient recei-
ved a total resection of the mediastinal chordo-
ma, the symptom of hand anhidrosis remained.
Her prognosis would have been much better if
a radical resection had been arranged years be-
fore. This case study of a rare thoracic chordo-
ma allows us to recommend maintaining an ag-
gressive attitude toward a mediastinal tumor, be-
cause a calcified and well-defined tumor could
be a malignant chordoma.

Thorac Med 2009. Vol. 24 No. 1
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High-Grade Myxoid Spindle Cell Sarcoma of the Pleura

Wen-Chi Chao, Shen-Yung Wang*, Chao-Hung Chen**, Jian Su, Chien-Liang Wu

Spindle cell sarcomas arise from primitive mesenchymal cells and have a broad
spectrum of histological differentiation. They are rare but diversified in presentation, as well
as outcomes. A small group of these rare malignant tumors presents spindle cells embedded
in an abundant myxoid stromal matrix. The myxoid spindle cell sarcomas mostly involve
the extremities, and their occurrence in the pleura is rare. The distinguishing of the various
sarcomas within the group of myxoid spindle cell sarcomas is complicated. We report a
case of high-grade myxoid spindle cell sarcoma arising from the pleura presenting with
massive pleural effusion. Thoracoscopic inspection of the pleural cavity showed a fleshy and
gelatinous formless mass. Surgical removal provided only temporary relief. The tumor re-
grew rapidly and did not respond to salvage radiotherapy. The histological patterns and the
immunohistochemical studies suggested a high-grade myxoid spindle cell sarcoma. However,
the features of the tumor presented here were distinct from those of the published differential
diagnoses of myxoid spindle cell sarcoma. The literature was reviewed and the differential

diagnoses of the presented case explored. (Thorac Med 2009; 24: 60-67)

Key words: myxosarcoma, pleural neoplasms

Introduction

Spindle cell sarcomas belong to a rare group
of pleural neoplasms. The tumor cells are de-
rived from primitive mesenchymal cells that
are capable of differentiating into a variety of
cell types. The resulting histological spectrum
of spindle cell sarcomas is broad. A spindle
cell sarcoma may present a mixture of features
from its subtype along with those of others.
Therefore, making a correct diagnosis of a
specific spindle cell sarcoma is a formidable

task. Myxoid change may be found in most soft
tissue tumors. The myxoid substances are gly-
cosaminoglycans, consisting of varied composi-
tions of sulfated proteoglycan and hyaluronic
acid. The myxoid matrix is usually limited and
is characteristically prominent in myxoid tu-
mors [1]. The myxoid tumors mostly involve
the extremities; pleural involvement, however,
is scarce and unexpected [1]. We herein report
a case with a high-grade myxoid spindle cell
sarcoma invading the pleura. The literature was
reviewed and the differential diagnoses of this

Division of Chest Medicine, Department of Medicine; *Division of Gastroenterology, Department of Medicine;
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rare disease entity are discussed.

Case Report

A 54-year-old woman presented with cough
and progressive exertional dyspnea for 10 days.
Adenocarcinoma of the rectum had been di-
agnosed 2 years prior to this presentation. She
underwent a radical resection and adjuvant
chemotherapies. In the subsequent follow-ups,
there was no evidence of recurrence. There was
no known tendency to malignancy in her fam-
ily. She was a health care worker in a nursing
home, and did not smoke or use alcohol. The
presenting symptoms were accompanied by
scanty white tenacious sputum and dull pain in
the lower right chest without fever or hemopty-
sis. Also, she had a weight loss of 5 kilograms
in a course of 6 months.

Physical examination showed dullness to
percussion and decreased breathing sounds on
auscultation of the right middle to lower chest.
A chest radiograph revealed a patch of ra-
diopacity in the right middle to lower lung field,
suggesting a massive amount of pleural effu-
sion (Figure 1A). Thoracentesis yielded a sero-
sanguineous, lymphocyte-predominant exudate.
The Gram’s stain and acid-fast stain of the col-
lected fluid were negative for microorganisms.
Malignant cells were not found in the speci-
men. At admission, laboratory data showed a
normal white blood cell count of 8900/mm’,
hemoglobulin of 14.6 g/dL, and a normal bio-
chemical profile. A pigtail thoracostomy had
partially drained the pleural effusion for 4 days,
and malfunctioned thereafter. Chest computed
tomography without contrast enhancement re-
vealed marked right pleural effusion with het-
erogeneous hypodensities. The contrast-en-
hanced computed tomography showed several

(A)

®)

Fig. 1. The chest radiograph on admission revealed a patch of

radiopacity in the right middle to lower lung field (Figure 1A). The
lung had expanded after the surgery (Figure 1B).

ill-defined hyperdensities distributed irregularly
within the pleural cavity (Figure 2). Finally, tho-
racoscopic inspection of the right pleural space
revealed lung entrapment, extensive pleural ad-
hesion, and a massive fleshy, gelatinous struc-
ture in the right lower pleural cavity mixed with

MpEEsss © REI984E24% 1



62 Wen-Chi Chao, Shen-Yung Wang, et al.

Fig. 2. Chest computed tomography. Non contrast-enhanced axial images revealed marked right pleural effusion with

heterogeneous hypodensities (Figure 2A). Contrast-enhanced axial and coronal images showed several ill-defined hyperdensities

distributed irregularly within the right pleural cavity (Figure 2B, 2C).

V3

AR
"’},’::‘;a:‘-fw..

et AS
Sor i S L I Iy

(®)

Fig. 3. The histopathological examination of the pleural tumor revealed disorganized pleomorphic spindle and bizarre giant cells embedded in a

myxoid stroma with a thick-walled vasculature (Figure 3A; hematoxylin and eosin stain, 40X). The cellularity is various, and the mitotic figures

are numerous, including atypical forms (Figure 3B; hematoxylin and eosin stain, 100X).

hemorrhage. The tumor was removed by thora-
coscopy successfully.

The histopathological examination of the
specimen revealed disorganized pleomorphic
spindle cells and bizarre giant cells embedded
in a myxoid stroma with a thick-walled vascu-
lature (Figure 3A). The cellularity varied. Mi-
totic figures were numerous, including atypical
forms (Figure 3B). Immunohistochemically, the
tumor cells stained positive for vimentin, cy-

Thorac Med 2009. Vol. 24 No. 1

tokeratin, and CD99. Immunostains for desmin,
CD34, myoglobin, smooth muscle actin, S-100
protein, calretinin and bcl-2 were negative.
Based on these findings, the tumor was diag-
nosed as high-grade myxoid spindle cell sar-
coma. After the surgery (Figure 1B), followed
by pleurodesis, the lung had re-expanded and
the symptom was relieved. Radiotherapy was
planned for the right hemithorax. However, the
myxoid tumor had re-grown extensively within
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3 weeks and filled the right pleural space, and
then tension hydrothorax and respiratory dis-
tress developed. The recurrent tumor had a poor
response to emergency radiotherapy. Fine nee-
dle thoracentesis was performed for decompres-
sion, but failed. Surgical decompression was
indicated, but her family refused because of the
poor prognosis of the disease. The patient de-
teriorated and expired 2 months after the initial
presentation.

Discussion

Spindle cell sarcoma arising from the pleura
is rare. A prominent myxoid matrix, compris-
ing glycosaminoglycans in varied compositions
of sulfated proteoglycan and hyaluronic acid,
is seen in several subgroups of spindle cell sar-
coma. The differential diagnoses include myxo-
fibrosarcoma, myxoid liposarcoma, synovial
sarcoma, and low-grade fibromyxoid sarcoma.
To distinguish between them is challenging;
their morphological patterns are similar and
cellularity usually varies. Immunohistochemi-
cal studies may provide additional information,
but they sometimes may be insufficient due to
divergence in the differentiation of tumor cells
[2]. Therefore, it is crucial to make a diagnosis
in conjunction with clinical features, histologi-
cal patterns, and immunohistochemical studies.

Clinical features are pivotal in differentiat-
ing the subtypes of spindle cell sarcoma. Age,
sex, and site of involvement are important at-
tributes in classifying these tumors. Myxofibro-
sarcoma mainly occurs in elderly patients, with
a slight male predominance [3]. The majority
of these tumors arises from the extremities, but
may also be found in unusual locations, such as
the head, neck, retroperitoneum, or pleura. The
tumor grade is associated with the metastatic

potential and prognosis [4]. Low-grade tumors
are usually superficial, multiple, and gelati-
nous. Infiltrative growth patterns with necrosis
are usually seen in high-grade tumors. Myxoid
liposarcoma occurs generally in young popula-
tions, with a peak incidence around the fourth
decade. No gender difference is observed. Me-
tastasis is frequently seen, and multiple syn-
chronous or metachronous tumors are not un-
common [5]. Less than a dozen primary pleural
myxoid liposarcoma cases have been reported
[6]. Low-grade myxoid liposarcoma is usually
well defined, but multinodular with a gelatinous
cutting surface; high-grade myxoid liposarcoma
has more myxoid components with a white fles-
hy appearance. Synovial sarcoma develops mo-
stly in young people and has a male predomi-
nance. This type of sarcoma usually arises from
the deep soft tissue of the extremities; how-
ever, pleural involvement is rare [7]. Low-grade
fibromyxoid sarcoma usually presents as a pain-
less mass of the extremities in a younger popu-
lation, with the third decade as the median, and
with no difference in gender [8]. Distant metas-
tases, especially to the lungs, may eventually
develop in a majority of cases.

Histologically, the low-grade area of myxo-
fibrosarcoma has a myxoid-rich matrix. Pseudo-
lipoblasts, the vacuolated fibroblastic cells with
a mucin-containing cytoplasm, are frequently
seen. The pattern of vascularity is an important
diagnostic feature; an elongated and curvilin-
ear vascular pattern is characteristic. The high-
grade areas are composed of pleomorphic spin-
dle cells with multinucleated giant cells with
abundant eosinophilic cytoplasm. High-grade
lesions may intertwine with focally low-grade
featured areas [4]. Myxoid liposarcoma com-
prises primitive non-lipogenic mesenchymal
cells and signet-ringed lipoblasts in the myx-
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oid stroma [9]. The branching capillaries are
thicker than those in myxofibrosarcomas and
form a prominent network of “chicken-wire”
patterns. The extracellular mucin may make up
a “pulmonary edema” growth pattern, which is
characteristic [10]. The histological pattern in
synovial sarcoma can be biphasic or monopha-
sic. Biphasic synovial sarcomas have varying
proportions of epithelial and spindle cell com-
ponents [11], and monophasic synovial sarco-
mas usually have pure spindle cell components
alone, and mimic other spindle cell tumors [7].
Finally, low-grade fibromyxoid sarcoma is a
rare disease that was recently characterized as a
distinctive variant of fibrosarcoma [8]. Despite
being a malignant neoplasm, the low-grade
fibromyxoid sarcoma lacks significant nuclear
atypia. The vasculature is different from that
of low-grade myxofibrosarcoma and contains
small arteriole-sized vessels with peripheral
sclerosis [8].

No single immunohistochemical marker has
yet been capable of differentiating the spindle
cell sarcomas. A panel with diversified mark-
ers is usually needed to characterize the type of
tumor cells. However, immunohistochemical
studies play a small role in diagnosing myxofib-
rosarcoma and myxoid liposarcoma. The immu-
noprofile is often used to exclude other types of
tumor. Vimentin, a reflection of fibroblastic dif-
ferentiation, is usually expressed in the spindle-
shaped stroma cells in different types of sar-
coma. Low-grade fibromyxoid sarcomas typi-
cally stain positive for vimentin only and do not
express desmin, S100, cytokeratin, or CD34 [8].
Cytokeratin, CD99, and bcl-2 are useful mark-
ers in diagnosing synovial sarcoma. A diffuse
positivity of cytokeratin in spindle cell tumors
is suggestive of sarcomatoid mesothelioma,
spindle cell carcinoma, and synovial sarcoma

Thorac Med 2009. Vol. 24 No. 1

[2]. Most synovial sarcomas demonstrate posi-
tive staining of CD99 and bcl-2, especially
spindle cells [7, 12].

Our case had a gelatinous tumor emanat-
ing from the pleura with pleomorphic spindle
cells embedded in a myxoid stroma, which
stained positively for vimentin, cytokeratin, and
CD99. The tumor showed ubiquitous mitoses
with atypical mitotic figures, which is a com-
mon feature of high-grade malignancies. These
findings were conclusive evidence of a high-
grade myxoid spindle cell sarcoma invading the
pleura. However, these features differed to vari-
ous extents from those of published differential
diagnoses of myxoid spindle cell sarcoma. It
is difficult to conclude that ours was a case of
myxofibrosarcoma due to the absence of a char-
acteristic capillary network. Although the typi-
cal vasculature is usually present in low-grade
areas, the expression of cytokeratin in our case
did not agree with this diagnosis. The distinc-
tive features of the histological pattern in myx-
oid liposarcoma were missing. A diagnosis of
synovial sarcoma in our patient could not be
definite, as she was relatively old and bcl-2 was
not expressed. The immunoprofile of the tumor
cells did not fit a diagnosis of low-grade fibro-
myxoid sarcoma. Thus, our case cannot be fur-
ther categorized into these known differential
diagnoses of myxoid spindle cell sarcoma.

Hallmarked cytogenetic aberrations may
have a further diagnostic value in certain spin-
dle cell tumors. The ¢ (12;16) (q13;pl1) trans-
location is present in more than 90% of myxoid
liposarcomas [13]. The translocation results
in the fusion of the DDIT3 gene on chromo-
some 12 and the FUS gene on chromosome 16.
This aberration is highly sensitive and specific
for myxoid liposarcoma [14]. In most cases of
synovial sarcoma, the 7 (X;18) (p11.2;q11.2)
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translocation is present, and results from a fu-
sion gene of SYT on chromosome 18 and SSX1
or SSX2 on chromosome X [15]. The highly
specific translocation for synovial sarcoma has
also been reported in fibrosarcoma and malig-
nant fibrous histiocytoma [16]. A wide variety
of aberrations have been detected in patients
with myxoid fibrosarcoma [17]. No specific
translocation has been determined. The reports
of cytogenetic aberrations are limited and in-
conclusive in low-grade fibromyxoid sarcoma.

Owing to the scarcity and variety of myx-
oid spindle cell sarcomas, the understanding
of responses to treatment is limited and the
outcomes are diverse. Current understanding of
the various treatment modalities mostly comes
from larger series of soft tissue sarcoma where
the sarcoma involving the chest or the pleura is
absent or less obtrusive. Radical surgical resec-
tion is the only curative procedure in appropri-
ate clinical situations [6-7, 9]. Adjuvant radio-
therapy is usually suggested for patients with
resectable high-grade sarcomas, and the benefits
of adjuvant chemotherapy are controversial and
undetermined [18]. In some cases, surgery may
bring unacceptable morbidities, or a radical re-
section is not possible. Definitive radiotherapy
may be considered in such situations [19]. The
tumor size may affect the rate of local control,
but not outcomes. The favorable prognostic fac-
tors in definite radiotherapy are an early stage
of sarcoma and a larger total dose of radiation
[19]. Our patient responded poorly to radiother-
apy, which may be attributed to the extensive
involvement and the advanced stage.

Spindle cell sarcomas of the pleura are rare.
Different subtypes share a great similarity and
pose difficulties in diagnosis. Clinical and his-
tological features are always crucial. Immuno-
histochemical studies are often needed to draw

a conclusion; cytogenetic studies may provide
more insightful information. Surgery is the
treatment of choice in patients with resectable
sarcomas. The therapeutic effects of adjuvant
therapies remain uncertain. Definitive radio-
therapy may play a role in inoperable situations.
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Malpositioned Central Venous Catheter in the Main
Pulmonary Artery Trunk — A Case Report

Jui-Yuan Lin, Ping-Hung Kuo, Jin-Shing Chen*

Central venous catheterization may provide hemodynamic information and act as a route
for the rapid infusion of fluids and therapeutic agents. The complications of central venous
cannulation are numerous. Vascular injuries during central venous catheter (CVC) insertion
encompass a wide spectrum of complications, with arterial puncture being the most common.
We report a 67-year-old woman with profound septic shock in whom the main pulmonary
artery trunk was accidentally cannulated during an attempt to establish central venous
access. Mini-thoracotomy for CVC removal was performed. Minimal pneumothorax and some
reddish pleural effusion were found. The postoperative hemodynamic status was stable.
We also reviewed the related literature on complications and pulmonary artery injury during
central venous catheterization. (Thorac Med 2009; 24: 68-73)

Key words: central venous catheter, malposition, pulmonary artery

Introduction

Central venous catheterization may provide
hemodynamic information and act as a route
for the rapid infusion of fluids and therapeutic
agents. The complications of central venous
cannulation are numerous and include malpo-
sitioning, arterial puncture, pneumothorax, he-
mothorax, chylothorax, mediastinal hematoma,
injury to adjacent nerves, extravasation of the
infusate, thrombophlebitis, and infection [1-2].

Malpositioning is a well-recognised compli-
cation of central venous cannulation, occurring
in up to 1.8% of cases, depending on the inser-
tion site and the experience of the operator [3].

Vascular injuries during central venous catheter
(CVC) insertion encompass a wide spectrum
of complications, with arterial puncture being
the most common [4]. Malpositioning occurs
more frequently with internal jugular venous
and femoral venous access than with subclavian
venous access, and even though this complica-
tion is usually self-limiting, it should not be dis-
missed as inconsequential because it can lead
to substantial morbidity or death, even if the
puncturing needle is of a relatively small gauge
or the catheter is correctly placed in its intended
venous location [4].

In this case report, we would like to pres-
ent an adult patient with profound septic shock

Departments of Internal Medicine and Surgery*, National Taiwan University Hospital, Taipei, Taiwan
Address reprint requests to: Dr. Ping-Hung Kuo, Division of Chest and Critical Care Medicine, Department of
Internal Medicine, National Taiwan University Hospital, 7, Chung-Shan South Road, Taipei 100, Taiwan
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in whom the main pulmonary artery (PA) trunk
was accidentally cannulated during an attempt
to establish central venous access.

Case Report

A 67-year-old woman was transferred to
our hospital because of urosepsis with profound
septic shock and sudden collapse with pulseless
electrical activity. She underwent cardiopulmo-
nary resuscitation at a local hospital, with return
of the sinus rhythm spontaneous circulation.
Her past history was notable for diabetic mel-
litus, hypertension, depression-mania, recurrent
urinary tract infection and an old cerebral vas-
cular accident.

On admission, physical examination revea-
led a Glascow coma scale of EIM1Vt, dilated
pupils, tachycardia of 117 bpm, a respiratory
rate of 21 breaths/minute, body temperature
of 36.5°C, and arterial blood pressure of 99/33
mmHg under dopamine 20 pg/kg/min. An at-
tempt to establish central venous access through
the left subclavian vein was unsuccessful and an
arterial puncture was noted. During the second
trial, the CVC was cannulated and aspiration of
venous blood through the catheter occurred.

A portable chest radiograph following the
procedure revealed a lung intubation into the
right main bronchus and an aberrantly posi-
tioned CVC (Figure 1). At our intensive care
units, the endotracheal tube was repositioned
and another CVC was inserted through the right
femoral vein for infusion of fluids and thera-
peutic agents. Chest-abdomen-pelvis computed
tomography (CT) was performed on the third
day of admission (Figure 2), and showed that
the malpositioned CVC was located from the
left anterior first intercostal space to the ante-
rior mediastinum, and directly into the root of

Fig. 1. Chest radiograph showing lung intubation into the right main

bronchus, reduction of left lung volume, and an aberrantly positioned
central venous catheter (arrowheads).

the PA, escaping the left brachiocephalic vein.
CT also showed mild bilateral pleural effusion
and pericardial effusion. Bedside transthoracic
echocardiography revealed no pericardial tam-
ponade.

Inotropic agents were tapered off on the
fourth day of admission. Mild wound oozing
from the malpositioned catheter was noted and
blood component therapy was instituted. A car-
diovascular surgeon was consulted for removal
of the aberrantly positioned CVC. Mini-thorac-
otomy for CVC removal was performed on the
ninth day of admission (Figure 3). The opera-
tion was performed from the left anterior third
intercostal space. A camera port was inserted
from the mid-axillary line of the left sixth inter-
costal space. The CVC was found at the main
PA trunk, and minimal pneumothorax and some
reddish pleural effusion were also found. A pur-
string suture with 4-0 prolene around the CVC
was done. The CVC was removed smoothly
and hemostasis was performed. The postop-
erative hemodynamic status was stable. She
was extubated and successfully liberated from
mechanical ventilation on the eighteenth day
of admission. Then, she was transferred to our
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Fig. 2. Chest computed tomography (CT) revealing malpositioning

of a central venous catheter (arrows) at the main pulmonary artery
trunk (Panel A). Reconstruction of chest CT images shows a
central venous catheter (arrows) insertion from the left anterior first
intercostal space to the anterior mediastinum and directly into the
root of the pulmonary artery, escaping the left brachiocephalic vein
(Panel B). Mild bilateral pleural effusion and pericardial effusion are
also noted.

general ward for further care and management.
Discussion

Injuries to the PA result more commonly
from the use of PA catheters [5-7], although
occasionally the vessel is punctured directly
during CVC insertion attempts [8-9]. The esti-
mated incidence of PA catheter-associated inju-
ry—hemorrhage and infarct—is 0.1% to 0.2%,

Thorac Med 2009. Vol. 24 No. 1

Fig. 3. Mini-thoracotomy showing a central venous catheter (arrows)
at the main pulmonary artery trunk. MPA: main pulmonary artery
trunk; LSPV: left superior pulmonary vein; LA: left atrium.

with a mortality rate of 42% [5, 7]. Only 2 case
reports of PA puncture during CVC insertion
attempts were found [8-9], and both cases re-
quired emergency thoracotomy.

Hirsch et al. reported a case of PA puncture
which resulted in cardiac tamponade following
insertion of a cannula into the subclavian vein.
In their report, 6 hours elapsed before cardiac
tamponade became apparent. Median sterno-
tomy and release of the hemopericardium were
performed. A needle puncture site at the apex of
the PA and a similar hole in the anterior pericar-
dium were seen. Their patient made a complete
recovery after the operation [9].

In our case, the CVC was inserted from the
left anterior first intercostal space to the anterior
mediastinum, bypassing the left brachiocephalic
vein and going directly into the main PA trunk.
No pericardial tamponade was found. When we
consider both of these cases and the anatomy, it
is obvious that these complications arose from
inserting the introducing needle in an inferior-
posterior direction at too great a depth. Another
important factor contributing to this iatrogenic
complication in our case is that the CVC was
not inserted via an infraclavicular approach and
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not directly towards the suprasternal notch.

The optimal therapy for hemorrhage con-
trol in PA perforation is controversial. Surgi-
cal treatment was associated with an increased
mortality compared with conservative therapy
(43% versus 20%) in previous studies [5]. The
clinical and radiologic findings in suspected PA
perforation will determine the need for surgical
intervention [5]. Operations are recommended
in hemodynamically unstable patients with or
without airway hemorrhage, in suspected in-
jury to the central branch PAs, and in extensive
lobar hemorrhage or intrapleural bleeding [5].
Operations may also be indicated in patients
with a suspected PA pseudoaneurysm, with its
high propensity for rupture, and if a hemorrhage
recurs after embolization of a bleeding perfora-
tion [5].

In our case, no significant hemothorax, pn-
eumothorax, pericardial tamponade or hemopt-
ysis was noted after puncture of the PA trunk. A
cardiovascular surgeon was consulted immedi-
ately after the accident, but surgery was delayed
for 1 week because the surgeon thought that the
patient’s septic shock was still not resolved at
that time, and the patient’s family also refused
immediate surgical intervention.

The incidence of CVC complications is af-
fected by a variety of factors, such as inexperi-
ence, the number of needle passes, body mass
index >30 or <20 [10-11], previous catheteriza-
tion, severe dehydration or hypovolemia, and
large catheter size [4]. Unsuccessful insertion
attempts are the strongest predictor of insertion
complications [12]. Complications develop in
28% of patients who fail attempts at catheter-
ization [12].

Common causes of malpositioning of a CVC
include the insertion site, clinician’s experience,
direction of the J-tip of the guidewire [13] and

venous stenosis or occlusion [14]. Prior surgery
or radiotherapy may cause a slight shifting of
the position of the subclavian vein or an altera-
tion of the surface landmarks used to locate the
vein [12]. In our case, a lung intubation with
subsequent left lung atelectasis and a slight me-
diastinal shift to the left side might also have
contributed to an aberrantly positioned CVC.

Ultrasound guidance may be helpful in cen-
tral venous catheterization [4]. Successful aspi-
ration of blood, as in the case reported herein,
does not exclude the malpositioning of a CVC.
Correct positioning of the catheter must be veri-
fied using appropriate methods, including chest
X-ray, intracardiac ECG tracing, or display of
the central venous pressure curve on a moni-
tor [15-16]. Noninvasive bedside tests such as
venography with simultaneous chest radiogra-
phy or transthoracic echocardiography using the
agitated saline bubble test can help determine
the precise location of a malpositioned CVC
[17]. These tests are important diagnostic op-
tions when conventional CT of the thorax is not
an option [17].

In conclusion, a specific knowledge of anat-
omy, advanced operating skills, and meticulous
attention to detail are key to safe and successful
central venous catheterization. A malpositioned
CVC can be a diagnostic pitfall on chest ra-
diography. A high index of clinical suspicion
and the institution of appropriate therapy are
imperative in order to prevent the catastrophic
consequences of a malpositioned CVC.
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