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Pretreatment Neutrophil/Lymphocyte Ratio as a
Prognostic Factor for Survival in Patients with
Advanced Non-Small Cell Lung Cancer

Chin-Shui Yeh, Bin-Chuan Ji, Cheng-Hsiung Chen, Woei-Horng Chai,
Ching-Hsiung Lin

Introduction: Peripheral neutrophils, lymphocyte counts and the neutrophil/lymphocyte
ratio (NLR) have been associated with survival of patients with non-small cell lung cancer
(NSCLC). In this study, we investigated the prognostic effect of NLR on overall survival of
stage IlIB and IV NSCLC patients.

Methods: Patients with stage Il1IB and IV NSCLC who underwent radiotherapy or
chemotherapy between January 2004 and December 2006 were studied retrospectively. The
complete blood count data with differential counts of peripheral blood before chemotherapy
or radiotherapy were analyzed. The prognostic effect of clinicopathological factors and NLR
were examined by univariate and multivariate analysis. Overall survival curves were derived
using the Kaplan-Meier method, and the difference between the high and low NLR groups
was assessed by log-rank test.

Results: In all, 375 eligible NSCLC patients, including 246 men and 129 women with
a mean age of 66.7 years, were enrolled. Median overall survival durations of the low NLR
(NLR<8.91) and high NLR groups (NLR>8.91) were 10.15 and 2.20 months, respectively
(p<0.001). The pretreatment NLR was an independent prognostic factor for overall survival
(hazard ratio: 1.966; 95% CI: 1.527-2.532; p<0.001), Multivariate analysis showed that age
younger 66 years and performance status were independent prognostic factors. Increased
pretreatment NLR was associated with a poor prognosis for advanced NSCLC patients.

Conclusions: NLR is easily measured and may be utilized as a reliable prognostic
predictor for advanced NSCLC. (Thorac Med 2013; 28: 321-329)

Key words: neutrophil/lymphocyte ratio, prognostic factor, non-small cell lung cancer

Introduction aspects of the classification, diagnosis, and
treatment of NSCLC in the last decade, but the

Non-small cell lung cancer (NSCLC) is the duration of overall survival (OS) remains poor.
leading cause of cancer-related death world- Many prognostic factors for NSCLC, such as
wide [1]. There have been advances in many tumor size, performance status, age, gender,
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lymph node metastasis and distant metastasis,
affect survival significantly. Several studies of
the inflammatory conditions associated with
the prognosis of NSCLC have been published
recently. Preoperative lymphocyte count was
reported to be an independent prognostic factor
in node-negative NSCLC [2], and pretreatment
neutrophil count was reported to be an indepen-
dent prognostic factor in advanced NSCLC [3].
The number of lymphocytes observed after the
first chemotherapeutic cycle had significantly
decreased in advanced NSCLC patients with
progressive disease, but increased in patients
with partial response or stable disease [4]. An
increased preoperative neutrophil/lymphocyte
ratio (NLR) was an independent predictor of
survival in NSCLC patients [5]. The NLR ob-
tained from percutaneous fine-needle aspira-
tion biopsy specimens was also found to have
prognostic significance in advanced NSCLC [6].
The aim of the present study was to investigate
the relationship between the NLR and OS of
stage IIIB and IV NSCLC patients.

Materials and Methods

Patients

We performed a retrospective analysis
of patients diagnosed with stage IIIB and IV
NSCLC between January 2004 and Decem-
ber 2006 and that underwent radiotherapy or
chemotherapy in a medical center in Taiwan.
All patients underwent standardized 6™ edition
TNM staging. Clinical stage was assessed based
on the physical examination, computed tomog-
raphy (CT) scans of the chest, CT scans or mag-
netic resonance imaging (MRI) of the brain, and
bone scintigraphy. Patients with a presentation
of pneumonia on chest X-ray, as reported by a
radiologist or a chest medicine physician at the

Thorac Med 2013. Vol. 28 No. 6

time of the complete blood count, urinary tract
infection, or other infections, and those that
received corticosteroid therapy were excluded.
Clinicopathological data of 375 patients were
obtained from the hospital’s database.

Assessment of NLR

Complete blood count data with differential
counts of peripheral blood before chemotherapy
or radiotherapy, as well as the pretreatment
NLR, were collected from each patient.

Statistical analysis

OS was the primary measure of this analy-
sis. Survival was defined as the time from ini-
tial chemotherapy or radiotherapy to the time of
death or the last known information on the pa-
tient’s vital status. To compare the clinicopatho-
logical baseline characteristics of the patients,
Pearson’s y’-test (or Fisher’s exact test when
appropriate) was used for categorical variables,
and the 7 test for continuous variables. Univari-
ate predictors and survival curve were derived
using the Kaplan-Meier method. Differences in
survival data between the high and low NLR
groups were assessed by log-rank test. Multi-
variate analysis of hazard ratios (HR) of death
and 95% confidence intervals (95% CI) were
estimated with the Cox’s proportional hazards
model. A p value of <0.05 was regarded as sta-
tistically significant.

Results

Patients’ clinicopathological characteristics
Of the 375 eligible NSCLC patients, 246
were men and 129 were women, with a mean
age of 66.7 years (ranging from 34 to 92 years)
(Table 1). The mean NLR was 8.91, with a stan-
dard deviation of 14.08. Of the 375 included



NLR as a Prognostic Factor of NSCLC

Table 1. Clinicopathological characteristics of the patients

Total No. 375
Age (mean+SD), years 66.7+11.9
Sex (male/female) 246/129
NLR (Mean+SD) 8.91+14.08
Histology

Squamous, n (%) 110 (29.3%)

Adenocarcinoma, n (%)
Other, n (%)

Clinical stage
1B, n (%)

200 (53.3%)
65 (17.3%)

94 (25.1%)

IV, n (%) 281 (74.9%)
Performance status

0,1 305 (81.3%)

>2 70 (18.7%)

NLR: Nneutrophil/Llymphocyte Rratio

patients, 110 had squamous cell carcinoma, 200
had adenocarcinoma, and 65 had other histo-
logical types; 94 were stage I1IB and 281 were
stage I'V. The Eastern Cooperative Oncology
Group (ECOG) performance status was 0 to 1
for 305 patients and 2 to 4 for 70.

323

Relationship between pre-treatment NLR and
clinicopathological factors

We compared the clinicopathological fac-
tors of patients with low NLR (NLR<8.91) and
high NLR (NLR>8.91) (Table 2). There was no
significant difference between those 2 groups
of patients in terms of age, gender, histological
subtypes or TNM clinical stage. Patients with
low NLR had a better ECOG performance sta-
tus than those with high NLR (»p<0.001).

Univariate analysis and multivariate analysis
of OS

Age, gender, histology subtypes, perfor-
mance status and pretreatment NLR had a sig-
nificant effect on OS, using univariate analysis
(Table 3). Median survival times for the low
and high NLR groups were 10.15 and 2.20
months, respectively (p<0.001) (Table 4). The
pretreatment NLR was an independent prognos-
tic factor for OS (HR: 1.966; 95% CI: 1.527-
2.532; p<0.001); age younger than 66 years and
ECOG performance status were other indepen-
dent prognostic factors.

Table 2. Relationship between pretreatment NLR and clinicopathological factors

NLR<8.91 NLR>8.91 p-value
n=290 n=85

Age (mean+SD), years 66.2+11.7 68.6+£12.4 0.740
Sex (male/female) 186/104 60/25 0.301
Histology

Squamous 85 25 0.833
Adenocarcinoma 154 46

Other 51 14
TNM Clinical stage

1B, n (%) 77 17 0.256

IV, n (%) 213 68
ECOG Performance status

0,1 251 54 <0.001

>2 39 31

frfesges « R 102 4 28 % 6 H
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Table 3. Univariateble predictors of overall survival

n MST in months (95% CI) p-value
Age Median (range)
<66 149 9.23 (6.38-12.09) 0.008
>66 226 6.44 (4.89-7.99)
Gender
Men 246 6.18 (5.00-7.35) 0.001
Women 129 11.07 (8.06-14.08)
Histology
Squagqmous 110 5.65 (4.64-6.66) <0.001
Adenoc Carcinoma 200 10.12 (8.46-11.78)
Other 65 5.65(2.31.8-8.99)
TNM stage
111B 94 8.64 (6.24-11.04) 0.316
v 281 6.97 (5.45-8.48)
ECOG Performance Status
0,1 305 10.15 (8.85-11.46) <0.001
>2 70 1.77 (1.24-2.31)
Pretreatment N/L ratio
N/L<8.91 290 10.15 (8.64-11.67) <0.001
N/L>8.91 85 2.20(1.38-3.03)

MST: median survival time; 95% CI: 95 % confidence interval

Kaplan-Meier curves for OS of patients with
high and low NLR

Survival analysis of the NSCLC patients
revealed that the low NLR group had a median
survival of 10.15 months (95% CI 8.64-11.67)
and the high NLR group, 2.2 months (95% CI
1.38-3.03). The low NLR group had significant-
ly better OS than the high NLR group (log rank
test: p<0.001) (Figure 1).

Discussion

Recent data has revealed that inflammation

Thorac Med 2013. Vol. 28 No. 6

plays an important role in the microenviron-
ment of tumor progression [7-9]. A number of
studies have investigated the prognostic impor-
tance of the lymphocyte and neutrophil count
of NSCLC patients. The preoperative lympho-
cyte count was reported to be an independent
prognostic factor in node-negative NSCLC [2].
This study showed that high neutrophil counts
in the peripheral blood were associated with
tumor size and pleural invasion, and that low
lymphocyte counts were correlated to vascular
invasion. The lymphocyte count in advanced
NSCLC patients during chemotherapy was
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Table 4. Multivariate analysis for overall survival

325

Hazard ratio (95% CI) p-value
Age Median (range)
<66 vs. 266 1.364 1.105-1.684 0.004
Gender
Men vs. Women 0.797 0.633-1.004 0.054
Histology
Adenocarcinoma Ca vs. Squamous 0.789 0.613-1.016 0.066
Other Vvs. Squamous 1.129 0.825-1.544 0.449
ECOG Performance Status
0,1 vs. >2 3.471 2.619-4.601 <0.001
Pretreatment N/L ratio
N/L<8.91 vs. N/L>8.91 1.966 1.527-2.532 <0.001
1.0
‘.
08 1 === NLR<8.91 N=290 MST 10.15 {95%CI, 8.64-11.67)
' . — NLR>E.91 N=§5 MST2.20 (95%CI, 1.38-3.03)
)
= "1‘ Log-rank test p<0.001
5 0.6 A
@ %
s 5
=
=
E 04-
ﬁ

=
P
|

0.0

£

40 &0 0
Time in months

Fig. 1. Kaplan-Meier curves for overall survival of patients with low NLR vs. high NLR.
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found to be significantly decreased in those
with progressive disease, and increased in pa-
tients with a partial response or stable disease
[4]. Lymphocyte count was reported to be a sig-
nificant survival predictor in advanced NSCLC
[10].

Also, pretreatment neutrophil count was
found to be an independent prognostic factor in
advanced NSCLC [3]. Neutrophil was reported
to promote the aerogenous spread of lung ad-
enocarcinoma, which was a significant factor in
the shorter survival of patients with adenocarci-
noma progression [11].

Many studies have reported that NLR, an
index of systemic inflammation, was associ-
ated with treatment response and outcomes of
several cancer types. High NLR (NLR>5) was
associated with worse survival in patients with
metastatic colorectal cancer, and was reported
to be a potentially useful clinical biomarker
[12-14]. In patients with advanced gastric can-
cer, NLR was an independent prognostic fac-
tor [15]. Elevated preoperative NLR predicts
a poor disease-free survival and OS for late-
stage gastric cancer patients [16]. A study dem-
onstrated that pre-therapeutic NLR in patients
with advanced esophageal cancer can be used
as a predictor for chemosensitivity [17]. In pa-
tients with nasopharyngeal carcinoma, elevated
NLR predicts a poor prognosis [18]. Among
breast cancer patients, those with higher NLR
(NLR>3.3) had higher 1-year and 5-year mor-
tality rates than those with lower NLR [19]. All
of these studies involving different cancer types
revealed a trend, that high NLR was associated
with a poor prognosis.

The purpose of the present study was to
elucidate whether NLR is associated with the
prognosis of NSCLC. NSCLC patients with
high NLR were found to have a poor progno-

Thorac Med 2013. Vol. 28 No. 6

sis in several studies. Increasing preoperative
NLR was associated with a higher stage, but
remained an independent predictor of survival
after complete resection of primary lung can-
cer and was a potential biomarker to stratify
high risk of death [5]. The NLR of fine-needle
aspiration specimens was found to be an inde-
pendent prognostic factor for patients with ad-
vanced NSCLC [6]. A high preoperative NLR
was also reported to be a convenient biomarker
to identify patients with a poor prognosis after
resection for NSCLC [20].

In our study of advanced NSCLC patients,
the high NLR group had a significantly poorer
OS than the low NLR group (p<0.001). Age,
gender, histological type, performance and
pretreatment NLR were predictors of survival
in univariate analysis. In multivariate analysis,
age, performance status and NLR were inde-
pendent prognostic factors.

The mean value of the NLR of 284 resected
NSCLC patients in 1 study was reported as 2.44
(range: 0.56-29.44) [20]. In another study, a
median NLR of 3.13 for 177 NSCLC patients
that underwent surgical resection was reported;
the increased NLR was associated with a more
advanced stage, but remained an independent
predictor of survival [5]. The mean value of the
NLR was 8.91 (range: 0.78-97) in our study.
The difference in the NLR value may be re-
lated to the TNM stage distribution of the pa-
tient population. There were 128 stage I/II and
49 stage III/IV NSCLC patients in the above
study [5], and 375 patients with stage I1IB /IV
NSCLC in our study.

The median survival time of stage IIIB and
IV patients in the current study seemed poorer
than that reported in another study from Taiwan
[21], although the patient population was some-
what different from that of our study. The above
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study enrolled 308 NSCLC patients with dele-
tions in EGFR exon 19. Adenocarcinoma was
the principle histology (291 patients, 94.5%)
and 210 patients (68.2%) had received EGFR-
TKI treatment. The difference in OS may be re-
lated to the greater number of adenocarcinoma
patients with an EGFR mutation that received
EGFR-TKI therapy.

A number of studies in the last 2 decades
have suggested an association between the NLR
and the prognosis of cancer patients. The mech-
anism of this observed association remains to
be proposed. Inflammation is important in the
local microenvironment of tumors, and in some
types of cancer, inflammatory conditions are
present before a malignant change occurs. In
other types of cancer, an oncogenic change in-
duces an inflammatory response that promotes
the development of tumors [8]. High neutrophil
counts were associated with tumor size and
pleural invasion, and low lymphocyte counts
were correlated with vascular invasion and re-
currence of NSCLC [2].

Conclusion

NLR is easily measured at low cost and
is not time-consuming. It may be utilized as a
simple, reliable prognostic factor for risk strati-
fication and can be used to provide better treat-
ment allocation for advanced NSCLC patients.
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Successful Management of Tracheo-innominate Artery
Fistula by Endovascular Embolization — A Case Report

Yu-Hung Fang, Yu-Ching Lin, Ying-Huang Tsai, Yuan-Hsiung Tsai*, Tsung-Ming Yang

Tracheostomy is increasingly used in patients receiving prolonged mechanical ventilation
(PMV). Tracheo-innominate artery fistula (TIF) is a rare but potentially life-threatening
complication of tracheostomy. The incidence of TIF formation usually peaks 7 to 14 days
after tracheostomy. Surgical intervention with full or partial median sternotomy followed by
ligation of the innominate artery is recommended for definitive management of this fatal
complication. Nonetheless, effective hemostasis by endovascular procedures in selected
patients has been reported. We herein present a case of TIF that developed on the very next
day after a tracheostomy in a 72-year-old man with PMV, which was successfully treated by

endovascular embolization. (Thorac Med 2013; 28: 330-335)

Key words: prolonged mechanical ventilation, tracheostomy, tracheo-innominate artery fistula,

endovascular embolization

Introduction

Around 5-13% of mechanically ventilated
patients ultimately require prolonged mechani-
cal ventilation (PMV) [1]. Tracheostomy has
been used increasingly in patients receiving
PMYV, and has advantages over translaryngeal
intubation [2]. The benefits of tracheostomy in
mechanically ventilated patients include more
patient comfort, less unplanned extubation,
faster ventilator weaning, and less ventilator-
associated pneumonia [3-4]. Despite the afore-
mentioned advantages and its increasing utili-
zation in PMV patients, tracheostomy does not
increase the rate of weaning success in these

patients [5]. In addition, complications of tra-
cheostomy include bleeding, wound infection,
tracheal stenosis, and death [6], and the early
complications include bleeding, wound infec-
tion, injury to adjacent structures, airway loss,
and malposition of the tracheostomy tube [7].
Late complications include granulation tissue
formation, tracheal stenosis, tracheoesophageal
fistula, and tracheo-innominate artery fistula
(TIF) [8]. TIF is a rare but often life-threatening
complication of tracheostomy, and the peak
incidence of its formation is 7 to 14 days after
tracheostomy [9-10]. The bleeding caused by
TIF is usually massive and fatal if surgery is not
performed immediately [11]. In addition to sur-

Division of Pulmonary and Critical Care Medicine & *Department of Diagnostic Radiology, Chang Gung Memorial

Hospital, Chiayi, Taiwan

Address reprint requests to: Dr. Tsung-Ming Yang, Division of Pulmonary and Critical Care Medicine, Chang Gung
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gical repair, endovascular stent graft repair and
embolization have been reported to achieve he-
mostasis in selected patients [12-16]. We herein
report a 72-year-old PMV patient who had mas-
sive TIF bleeding 1 day after tracheostomy. In
this case, the TIF was successfully repaired by
endovascular embolization.

Case Report

A 72-year-old man received PMV via oro-
laryngeal intubation because of mixed-type re-
spiratory failure and repeated ventilator-associ-
ated pneumonia after a large cerebral infarction.
He underwent surgical tracheostomy at the level
of the second tracheal cartilage with a fenes-
trated low-pressure cuffed tracheostomy tube
(Shiley™ tracheostomy tube, outer diameter:
12.2 mm) after he had been mechanically venti-
lated for 30 days. The operation was performed
smoothly, and the cuff pressure was 20 mmHg
after operation. Chest radiography immediately
after the surgery demonstrated adequate posi-
tioning of the tracheostomy tube (Figure 1). On
the second day after tracheostomy, a massive
amount of blood suddenly drained from the
tracheostomy tube. Over-inflation of the trache-
ostomy cuff, shifting to orolaryngeal intubation,
and manual compression of the stoma failed to
control the hemorrhage. Later, hypoxemia and
severe hypotension developed because of mas-
sive blood loss.

We aggressively resuscitated the patient us-
ing intravenous fluids, blood transfusion, and
inotropic agents to stabilize the hemodynamics,
and kept the airway patent by continuous suc-
tion. After stabilizing the respiratory and hemo-
dynamic status, we arranged emergent angiog-
raphy as a diagnostic and therapeutic approach.
No significant contrast medium extravasation

Fig. 1. Chest roentgengraphy taken after tracheostomy demonstrated

adequate positioning of the tracheostomy tube with good inflation of

bilateral lungs.

was observed in the bilateral common carotid
and external carotid angiograms. However, a
small vessel arising from the innominate artery
and into the region of the tracheostomy was
noted during the aortogram (Figure 2A). There
was a vascular pouch at the distal end of this
artery that was considered to be a pseudoaneu-
rysm. Selective catheterization of this vessel
was achieved with a microcatheter (Renegade.
Boston Scientific, Natick, MA, USA). A selec-
tive angiogram showed active contrast medium
extravasation and pooling in the para-tracheal
spaces (Figure 2B). This bleeding artery was
then successfully embolized with a 50% n-BCA
mixture, prepared with 1.0mL of n-BCA (n-butyl
cyanoacrylate, Ingenor, Gennevilliers, France)
and 1.0 mL of ethiodized oil (Lipiodol Ultra
Fluid; Guerbet, Aulnay-sous-Bois, France)
(Figure 2C). The bleeding then stopped. A sub-
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Fig. 2. (A) Aortogram showed a small branch from the innominate artery (arrow) with pseudoaneurysm formation (open arrow). (B) Selective

angiogram from the bleeding vessel showed active contrast medium extravasation with pooling of contrast medium in para-tracheal regions (arrow).

(C) Retension of embolization material (n-butyl cyanoacrylate mixture) in the para-tracheal region as well as the bleeding vessel after embolization

(arrow).

sequent angiogram demonstrated complete oc-
clusion of the fistula and the pseudoaneurysm.
The patient’s hemodynamic status gradually
improved after embolization, and the inotro-
pic agents were discontinued within 12 hours.
However, severe sepsis developed afterward,
and the patient died of multiple organ failure 8
days later.

Discussion

TIF is a rare but usually fatal complication
of tracheostomy, with an incidence of 0.7% [17].
The innominate artery originates from the aor-
tic arch and bifurcates into the right common
carotid artery and the right subclavian artery,
and supplies blood to the right arm and head. It
crosses the trachea approximately at the level
of the 9" tracheal ring, varying from the 6"~10"
ring. If the tracheostomy tube is correctly placed
at the level of 2"~3" tracheal ring, the tip or
cuff of the tracheostomy tube is close to the
point at which the innominate artery crosses the

Thorac Med 2013. Vol. 28 No. 6

trachea. Tracheal damage and erosion by the tip
or cuff of the tracheostomy tube may result in
fistula formation. In most cases, TIF occurred
7 to 14 days after tracheostomy [10], and more
than 70% of TIF happened within the first 3
weeks after the procedure [18]. However, TIF
has also been reported as early as 2 days to as
late as several years after tracheostomy [19].
It has been suggested that bleeding within 48
hours after tracheostomy is typically associated
with local factors (e.g., injury to anterior jugular
or inferior thyroid veins, or tracheal suction) or
coagulopathy, and TIF almost always occurred
late (>48 hours after tracheostomy) [20]. In the
case of this patient, however, TIF bleeding hap-
pened on the very next day after tracheostomy.
Factors contributing to TIF include low-lying
tracheostomies below the 3rd or 4th tracheal
ring, overinflated cuffs, a sharply bent trache-
ostomy tube with an adjustable flange, a high
innominate artery, and excessive head and neck
movement [10,20-22]. Early formation of the
TIF in this patient may have resulted from the
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vascular abnormality revealed on the aortogram
(Figure 2A), which demonstrated an aberrant
small vessel arising from the innominate artery
and pseudoaneurysm formation. This is an un-
common form of TIF, since the trachea and in-
nominate artery were abnormally connected by
a passageway.

The mortality rate of TIF is extremely high
if left untreated, and the ideal management ap-
proach is to prevent the development of this
life-threatening complication. The outcomes
following massive TIF bleeding largely depend
on its timely diagnosis and prompt manage-
ment. Warning signs of massive TIF bleeding
include minimal bleeding and synchronous
pulsation of the tracheostomy tube with the
heartbeat. Bronchoscopy has been suggested to
confirm the site of bleeding, and to guide the
endotracheal tube to stop the bleeding by cuff
compression [23]. However, sometimes this
may not be practical because of severe active
bleeding and a massive amount of blood in the
airways, as we saw in this case. When bleeding
happens, control of the hemorrhage and resto-
ration of ventilation are mandatory to ensure
survival. Overinflation of the tracheostomy cuff
has been shown to temporarily control the
bleeding in around 85% of cases [18]. If the
bleeding does not stop by overinflating the tra-
cheostomy cuff, translaryngeal intubation to
keep the airway patent and digital compression
of the bleeding vessel via the stoma should be
utilized to protect the airway and temporarily
stop bleeding.

Full or partial median sternostomy followed
by ligation of the innominate artery is the pre-
ferred definitive approach for TIF bleeding [11].
Despite the reversal of blood flow in the right
internal carotid artery following the procedure,
ligation of the innominate artery appears to be

safe and reliable [10]. However, the surgical
wound can be contaminated by tracheal secre-
tion, thus increasing the risk of mediastinitis in
these patients. In addition, patients with PMV
are usually weak and prone to a higher risk of
emergency surgical intervention. Angiography
is a less invasive and readily available proce-
dure in the referral hospital that provides defini-
tive diagnosis of the active bleeding. Recent
advances in endovascular procedures provide
alternatives to traditional open surgical repair
for the management of TIF bleeding in selected
patients. Endovascular stent graft has been re-
ported to be successful in the repair of TIF [12-
13], and endovascular coil embolization of TIF
has also been used to stop bleeding in some
patients [15-16]. Although there has been no
clinical trial comparing the efficacy of surgi-
cal repair and endovascular procedures in the
management of TIF bleeding, emerging data
indicate that endovascular procedures, includ-
ing stent graft repair and embolization, can be
useful tools to manage this difficult and life-
threatening complication of tracheostomy. TIF
bleeding was stopped in our patient by endo-
vascular embolization using 50% n-BCA alone
rather than an endovascular stent graft, because
the aortogram revealed a small aberrant vessel
arising from the innominate artery.

We have reported a 72-year-old man with
PMV who had massive TIF bleeding on the
day following surgical tracheostomy that was
successfully repaired by endovascular embo-
lization. Common etiologies of early trache-
ostomy include injuries to adjacent vessels,
tracheal suction, and coagulopathy. However,
TIF should be considered, especially when the
tracheostomy bleeding is accompanied with
synchronous vibration of the tracheostomy tube
with the heartbeat. Optional managements in-
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clude over-inflation of the tracheostomy cuff,
translaryngeal intubation, and digital compres-
sion of the bleeding vessel. Bronchoscopy may
help confirm the site of bleeding, and guide the
positioning of the endotracheal tube. In addi-
tion to confirming the etiology of the tracheos-
tomy bleeding, recent advances in endovascular
procedures also provide alternative therapeutic
choices in carefully selected patients during an-

giography.
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Trans-diaphragmatic Actinomycosis from
Liver Abscess

Yen-Han Tseng*,**, Hsin-Kuo Kao*,***, Yen-Chiang Tseng****, Wen-Kuang Yu*,**,
Yi-Chen Yeh***** Chien-Sheng Huang****

Actinomycosis is a rare and slowly progressive infection. We report a 42-year-old female
patient whose computed tomography scan showed liver nodules at first. Biopsy revealed
no malignant cells. Five months later, follow-up chest-computed tomography still showed
hypodense lesions in the liver. She was admitted for further survey. During admission, we
arranged ultrasound-guided liver abscess drainage. However, her liver abscess continued
to spread continuously, and pleural empyema and pericardial abscess were identified. All
culture reports showed negative findings. She also had respiratory failure and received
endotracheal intubation and ventilator support. After decortication, the pathology report
showed Actinomyces. We changed antibiotics immediately. Her condition gradually improved
and extubation was performed successfully. She was discharged with outpatient department
follow-up and antibiotics treatment. Trans-diaphragmatic actinomycosis rarely occurs. The
initial clinical symptoms and signs are often nonspecific, which led in this case to a delayed
diagnosis. It is important to take actinomycosis into consideration in case of liver abscess,

pleural empyema, and pericardial abscess. (Thorac Med 2013; 28: 336-341)

Key words: Actinomyces, empyema, liver abscess, pericardial effusion

Introduction

Actinomycosis is a rare infection caused by
Actinomyces, which is a Gram positive, anaero-
bic, and filamentous bacterium. The clinical
course of actinomycosis is usually chronic and
indolent. The most common infection site is the
cervicofacial area [1]. Pericardiac, thoracic, ab-
dominal and genital areas are reported infection

sites [2-3]. The infections have been reported
to spread continuously through anatomical bar-
riers and extend to empyema and pericardial
effusion [1,4]. We present the first reported case
of Actinomyces infection that induced liver ab-
scess, pericardial effusion, and empyema.
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Case Report

A 42-year-old female patient had a history of
hyperthyroidism and denied other systemic dis-
ease. She complained of poor appetite and suf-
fered body weight loss of 10 kg in 1 month. She
visited a local hospital for help and 2 hepatic
nodules were detected by abdominal computed
tomography (CT). CT-guided liver biopsy was
performed and the pathology report revealed
only fat tissue. Therefore, she came to our hos-
pital for a 2" opinion on 15 April 2010. Ab-
dominal magnetic resonance imaging (MRI)
was arranged and 2 hepatic nodules at S4 (2.9 x
1.8 cm) and S6 (1.3 cm) were found (Figure 1).
Abdominal ultrasound-guided biopsy was then
arranged, but hepatic nodules could not be de-
tected. The patient was followed up at the out-
patient department (OPD) and received regular
liver function testing and abdominal sonogra-
phy. Steroid treatment was begun on 21 Octo-
ber 2010 for suspected autoimmune cholangitis
due to persistently elevated biliary enzyme.

About 1 week prior to admission, she began
experiencing exertional dyspnea, mild cough,

epigastric discomfort, chest tightness, palpita-
tion, dizziness, and lower leg edema. There
were also fever and chills. Physical examina-
tion revealed bilateral basal rales. Chest X-ray
revealed bilateral pleural effusion (Figure 2).
She was then admitted to our general ward on
30 November 2010.

After admission, pericardial effusion, mas-
sive pleural effusion, and liver abscess were
found in the abdominal CT (Figure 3). Pericar-
diocentesis was performed due to right ventricle
and right atrium compression, and turbid fluid
was drained immediately at the emergency de-
partment (ED). Ordinary culture and tuberculo-
sis (TB) culture of the pericardial effusion were
all negative. For treatment of the progressive
dyspnea and respiratory failure, she received
endotracheal tube intubation and mechanical
ventilator support on the 6" day after admis-
sion. Pigtail drainage was arranged for her liver
abscess on the 15" day after admission and
ordinary, anaerobic, and TB cultures of drained
fluid all showed negative findings. Thoracente-
sis was performed for massive pleural effusion
in the bilateral lung. The pleural effusion on

Fig. 1. A subcapsular nodule in the liver S6 (arrow) about 1.3 cm in size, and another (arrow) in the lateral segment about 2.9x1.6 cm
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Fig. 2. Bilateral pleural effusion

the left side was exudative and that on the right
side was pus-like material. Repetitive decorti-
cation of the right-side empyema was then per-
formed. The first decortication was performed
because of poor chest tube drainage, the second
was for diagnosis, and the third was because of
difficulty weaning. Of note, ordinary culture,
acid-fast stain, TB culture, anaerobic culture,
and fungus culture were still all negative. The
pathological report at the 2" surgery suggested
Actinomyces (Figure 4). She initially received
flomoxef in the ED for liver abscess. Three
days after admission, she started Imipenem and
teicoplanin in place of flomoxef due to signs
of persistent infection for 21 days. When the
pathological report showed actinomycosis, we
changed antibiotics to unasyn (ampicillin 2000
mg and sulbactam 1000 mg). Her liver abscess,
empyema, and pericardial effusion all improved
gradually and she was extubated successfully.
She was discharged with regular OPD follow-
up and chronic antibiotics control.

Thorac Med 2013. Vol. 28 No. 6

Discussion

Thoracic and abdomino-pelvic actinomyco-
sis, respectively, account for 15~20% and 20%
of Actinomyces infections [3]. Cardiac actino-
mycosis is reported to be less than 2% of all ac-
tinomycosis cases [2,5-7]. Actinomycosis infec-
tions extending into the surrounding tissue have
been reported in approximately 1/3 of cases [5].
Yasuo K et al. first described a case of hepatic
actinomycosis infiltrating the diaphragm and
right lung in 1996 [4]. However, actinomycosis
that spreads continuously and involves 3 differ-
ent areas, including the lung, liver, and pericar-
dium, as in our case has rarely been reported.

Our patient at first had clinical symptoms
of poor appetite and body weight loss only. The
common clinical presentations include fever,
abdominal pain, and body weight loss [4], and
all are non-specific, which might lead to a de-
layed diagnosis. This patient had received low-
dose steroid, but steroid may be a risk factor for
actinomycosis [3]. However, the relationship
between steroid and transdiaphragmatic actino-
mycosis is still not clear.

The initial image finding in our patient was
tumor-like lesions. The most common radio-
graphic finding of hepatic actinomycosis in 1
report was a hypodense mass/abscess (68.4%)
[8]. Liver abscess of our patient finally ex-
tended to the lung and pericardium. Therefore,
we were unable to predict disease progression
within the initial imaging findings.

The diagnosis is most often confirmed by
microscopic examinations of surgical samples
[7]. With our patient, we drained the liver ab-
scess, pericardial effusion, and empyema ini-
tially for a definitive diagnosis. It is not surpris-
ing that none of the cultures revealed positive
findings.
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Fig. 3. Serial saggital non-contrast CT scan images showing a low attenuating lesion in the liver, pericardium, and

pleural space (arrow), which was suggestive of liver abscess, pericardial effusion, and empyema

One report described a case of actinomy-
cotic liver abscess that extended to the peri-
cardium and finally formed empyema [2]. The
patient underwent video-assisted thoracic sur-
gery in addition to antibiotics treatment due to
a poor response to antibiotics alone. Our patient
underwent decortication 3 times. It seems that
surgical intervention is the usual treatment for
continuously spreading actinomycosis. Another
study also showed a trend toward lower mortal-
ity rates for patients that received antibiotics
plus surgery than for patients that received an-

tibiotics alone [7]. Therefore, surgical interven-
tion should be considered when the patient is
diagnosed as having actinomycosis.

Conclusion

This is a rare case in which liver abscess
of actinomycosis directly invaded the lung and
pericardium after empiric antibiotics treatment.
This case is a reminder that actinomycosis
should be taken into consideration in patients
developing infections with a trans-diaphragmat-
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Fig. 4. Actinomycotic granules (arrow) in the abscess. The

pathological finding is consistent with actinomycosis (hematoxylin
and eosin stain, x200)

ic spread.
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Rare Anterior Tongue Metastasis from Primary Lung
Cancer: A Case Report

Biing-Ru Wu*,***, Chia-Hung Chen*,**, Chih-Yen Tu*,***,**** Wei-Chih Liao*,
Te-Chun Hsia*,**, Wu-Huei Hsu*,***

Primary tumors metastasizing to the tongue are extremely rare. There is a 1% rate of
metastasis to the oral cavity from other primary sites, most commonly the lung, breast, skin,
gastrointestinal tract, and liver. There is a 1.6% rate of primary lung cancer metastasized
to the tongue. We describe a patient with adenocarcinoma of the lung who developed
a metastatic lesion on the tongue. A 71-year-old Taiwanese male was diagnosed with
adenocarcinoma of the lung at stage IV (cT4N2M1a, stage IV [lung-to-lung metastasis])
with a tongue tumor. The tumor was painful, palpable, and firm, measuring around 1 x 1
x 1 cm® on the anterior part of the tongue. There was no cervical lymphadenopathy. The
tumor was thought to be a metastasis of the lung adenocarcinoma. The tongue lesion was
excised and revealed adenocarcinoma. The histology of the specimen was consistent with
that of the previous lung cancer, so he was considered to have had tongue metastasis from
adenocarcinoma of the lung (right upper lung, cT4AN2M1b, stage IV [lung-to-lung and tongue
metastasis]). (Thorac Med 2013; 28: 342-346)

Key words: lung cancer, adenocarcinoma, tongue metastasis

Introduction

Lung cancer is a leading cause of cancer
death in Taiwan and worldwide. The most fre-
quent metastatic sites are the regional lymph
nodes and surrounding areas, as well as the
liver, adrenal gland, bones and brain. Tongue
metastasis during the natural course of many
neoplasms, including lung cancer, is extremely
rare, and the prognosis of these patients is rather

poor. Reported incidences vary from 0.2 to 1.6%
[1-3]. We describe a case of anterior tongue me-
tastasis in a patient with adenocarcinoma of the
lung.

Case Report
A 71-year-old male visited our ear, nose

and throat outpatient department due to a lump
sensation for 2 months, and was experiencing
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pain, dysarthria and difficulty in eating. He had
smoked a pack of cigarettes per day for more
than 40 years. Physical examination showed an
clastic, hard, tender and ulcerated mass at the
anterior part of tongue, about 1 x 1 x 1 cm’ in
size (Figure 1). Chest X-ray showed a mass le-
sion in the right upper lung (Figure 2). Chest
computed tomography (CT) also showed sus-
pected lung cancer in the anterior segment of
the right upper lobe, with its largest dimension
at 6.7 cm, adenopathy at the right subcarinal
region, and metastases to the left lung (Figure
3). Histological examination of the specimen
obtained by bronchial biopsy showed lung ad-
enocarcinoma. No mutation in the epidermal
growth factor receptor (EGFR) gene was identi-
fied. The patient underwent incision biopsy of
the tongue tumor which also showed adeno-

Fig. 1. Anterior side of the tongue showing a mass lesion with

ulceration

‘X — -~
Fig. 2. Chest X-ray showing a mass in the right upper lung

Fig. 3. Chest CT showing a tumor in the anterior segment of the

right upper lobe, with subcarinal lymphadenopathy and left lung
metastasis

carcinoma. The immunohistochemical study
revealed the tumor cells were CK7 (positive),
TTF-1 (positive), and CK20 (negative), and
their appearance was similar to that of the lung
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Fig. 4. The incision biopsy of the tongue showing adenocarcinoma
(HE stain, x40)

tumor (Figure 4). Based on these findings, the
tongue lesion was diagnosed as a metastatic tu-
mor from the lung cancer. With the diagnosis of
lung cancer, anterior segment of the right upper
lobe, T2bN2M1b, Stage IV (lung-to-lung and
tongue metastasis), the patient was given 6 cy-
cles of Alimta 500 mg/M2 plus cisplatin 70 mg/
M2 as 1*-line chemotherapy and Alimta 500
mg/M2 as maintenance chemotherapy. How-
ever, the disease progressed and the patient ex-
pired 7 months after the disease was diagnosed.

Discussion

Common sites of metastasis from lung can-
cer include the brain, bone, adrenal glands, con-
tralateral lung, liver, pericardium, and kidneys.
There is 1% rate of metastasis to the oral cavity
from other primary sites, most commonly the
lung, breast, skin, gastrointestinal tract, and
liver [4]. Primary tumors metastasizing to the
tongue are extremely rare. Zegarelli ef al. [1]
reported 12 patients (0.2%) with tongue me-
tastasis among 5933 patients with various ma-
lignancies. Another study [3] reported 48 cases

Thorac Med 2013. Vol. 28 No. 6

(1.6%) of tongue metastasis from 3047 primary
lung tumors. Although the number of cases of
lung cancer is increasing, tongue metastasis is
extremely rare as an initial symptom of the dis-
ease [5]. The case we present is unusual in that
the patient’s initial symptom was related to the
tongue lesion without pulmonary symptoms or
signs. He is the first reported case of lung ade-
nocarcinoma with tongue metastasis in Taiwan.

Lung cancer is a significant and aggressive
primary cancer with a predilection for extratho-
racic metastasis. Several routes of metastasis to
the tongue have been proposed. The hematog-
enous route of spread is considered to account
for the majority of cases of metastases to the
tongue. Lymphatic spread has also been con-
sidered; however, since the tonsils do not have
afferent lymphatic vessels, malignant cells can
be transported to the tongue only in a retrograde
manner. Another postulated route is the direct
transluminal implantation of malignant cells at
the time of bronchoscopy. Although the route
of metastasis to the tongue is difficult to deter-
mine, in the present case, the hematogenous
route was thought to be the most likely because
the tongue lesion developed before the bron-
choscopy was performed. Lymphatic spread
was less likely, since there was no evidence of
metastases in the hilar and mediastinal lymph
nodes.

One study reported that 66% of patients had
metastases localized to the base of the tongue
[1], and a literature review on metastasis to the
oral cavity found that the base of the tongue
was the site most commonly involved [6]. The
probable mechanism was that the tongue base
is relatively immobile and contains many lym-
phatic and blood vessels. In this case, however,
the metastatic tongue tumor was located in the
anterior of the tongue, not in the base.
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Metastatic spread to the tongue may occur
in advanced stages of tumors. The prognosis of
patients with tongue metastasis is poor because
most of these patients have widespread disease.
Similar to primary tumors of the tongue, meta-
static lesions to this organ may be ulcerated or
polypoid. Since the tongue is a rare metastatic
site, when a lesion is detected, no matter near
the base or not, a thorough evaluation to distin-
guish between metastasis and primary cancer
should be made.
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Human Herpes Virus 8-Unrelated Primary Effusion
Lymphoma-like Lymphoma Presenting with
Acute Respiratory Failure — A Case Report

Wei-Lun Chien*, Jeng-Yuan Hsu*,**, Chun-Shih Chin*

Primary effusion lymphoma (PEL) is a high-grade non-Hodgkin lymphoma of B-cell origin
that is predominantly found in human immunodeficiency virus (HIV)-seropositive patients,
and presents exclusively as a lymphomatous effusion in the absence of a solid mass. It
is universally related to herpes virus type 8 (HHV-8) infections. There have been a small
number of cases of HHV-8-unrelated PEL-like lymphoma, and it is a rare cause of pericardial
effusion. In this report, we describe the case of a 69-year-old man who presented with acute
respiratory failure due to massive pericardial effusion. The cytopathologic examination of the
pericardial fluid showed diffuse B cell lymphoma in the absence of a solid mass. Extubation
was performed successfully after pericardiocentesis. The pericardial effusion resolved
after chemotherapy with a regimen of cyclophosphamide, hydroxydaunorubicin, vincristine,
prednisolone and rituximab (R-CHOP). Herein, we report this rare case and review the

literature. (Thorac Med 2013; 28: 347-353)

Key words: primary effusion lymphoma-like lymphoma, pericardial effusion, acute respiratory failure

Introduction

Primary effusion lymphoma (PEL) is an
uncommon and unusual subset of AIDS-related
lymphomas that grow mainly in the bodily
cavities as lymphomatous effusions without an
identifiable contiguous tumor mass [1]. It is a
high-grade non-Hodgkin lymphoma of B-cell
origin and universally associated with human
herpes virus type 8 (HHV-8) infections [2-3].
The majority of cases occur in the presence of

human immunodeficiency virus (HIV) infec-
tion. However, there have been a small number
of cases of HHV-8-unrelated PEL-like lym-
phoma, the first case of which was described
in 1998 [4]. Hepatitis C virus (HCV) has been
suggested to be an etiological agent of HHV-
8-unrelated PEL-like lymphoma [5]. Herein, we
present a rare case of PEL-like lymphoma in an
elderly patient without HIV or HHV-8 infection
who was followed up for 8 months.

*Division of Chest Medicine, Department of Internal Medicine, Taichung Veterans General Hospital, Taichung,
Taiwan; **Division of Critical Care & Respiratory Therapy, Department of Internal Medicine, Taichung Veterans

General Hospital, Taichung, Taiwan
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Case Report

A 69-year-old male had progressive dys-
pnea of 1 week’s duration. He was a smoker
(1 pack per day for 30 years) and had a history
of pulmonary tuberculosis infection. Poor ap-
petite and body weight loss, from 53 kilograms
to 47 kilograms, developed in the most recent 6
months. He visited another hospital first where
hypotension and hypercapnia with conscious-
ness disturbance developed. The patient was
intubated for airway protection, and was then
transferred to our hospital. At the emergency
unit, his temperature was 37.5°C, pulse rate 86
beats per minute, blood pressure 89/59 mmHg,
and respiratory rate 16 breaths per minute. Phy-
sical examination showed distant heart sounds
and diminished bilateral lower breathing sounds.
Laboratory tests indicated a white blood cell
(WBC) count of 9700/uL with 97% neutro-
phils, and a hemoglobin (Hb) level of 14.7 g/dl
(normal range for women: 11.3-15.3 g/dl). The
C-reactive protein level was 0.04 mg/L (normal
range <0.3 mg/dl). Arterial blood gas revealed
respiratory acidosis with metabolic compensa-
tion (pH: 7.355, PCO,: 71.3 mmHg, HCO;:
38.9 mmHg, PO,: 88.6 mmHg).

Chest X-ray (Figure 1) showed bilateral
pleural thickening with a calcified and water-
bottle heart. Chest computed tomography (CT)
(Figure 2) revealed calcified lymph nodes at the
mediastinum, bilateral fibrothorax, and mod-
erate to severe pericardial effusion. Cardiac
sonography revealed moderate pericardial ef-
fusion. Pericardiocentesis was performed and
520 ml of yellowish pericardial fluid was with-
drawn. Pericardial fluid analysis indicated a
WBC count of 1350/uL with 83% lymphocytes,
a lactic dehydrogenase (LDH) level of 544 U/,
a protein level of 4900 mg/dl, and an adenosine

Thorac Med 2013. Vol. 28 No. 6

Fig. 1. Chest radiography showing bilateral pleural thickening
with a calcified and water-bottle heart compatible with bilateral
fibrothorax and pericardial effusion

2 ]

Fig. 2. Chest CT revealed calcified lymph nodes at the mediastinum,

bilateral fibrothorax and massive pericardial effusion
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deaminase (ADA) level of 42 U/I. Bacterial cul-
ture, mycobacterial culture and fungus culture
of the pericardial fluid yielded no organism. The
cytopathologic examination of the fluid showed
huge lymphocytes with hyperchromatic nuclei
consistent with diffuse B cell lymphoma (Figure
3). In addition, immunohistochemical analysis
showed positivity for CD20 and negativity for
CD3 and CD138 (Figure 4). The cells in the
pericardial fluid were negative for HHV-8 ge-
nomes, using polymerase chain reaction (PCR).
Serologic tests were found to be negative for
HIV, HCV and HBV. Thoracoabdominal CT
scans failed to reveal the primary origin of the
pathology. Positron emission tomography (PET)
showed increased FDG uptake at the left naso-
pharyngeal region due to inflammation, or less
likely to tumor involvement. The pathology of
the bone marrow biopsy revealed mildly hypo-
cellular marrow and no evidence of lymphoma
involvement. After the survey, no evidence of a
solid mass was noted.

Based on these findings, a diagnosis of
HHV8-unrelated PEL-like lymphoma was made
for this HIV-negative patient. Extubation was

Fig. 3. Cytopathologic examination revealed medium-to-large-sized

lymphocytes with scanty cytoplasm and oval nuclei containing fine
chromatin compatible with lymphoma

Fig. 4. Immunohistochemistry stain of pleural effusion revealed

CD20-positive, which was compatible with diffuse large B cell

lymphoma

performed successfully after pericardiocentesis.
The pulmonary function test after extubation
revealed severely restrictive ventilatory impair-
ment with total lung capacity (TLC) of 2.13
liters (prediction value: 5.44 liters).The patient
was referred to the department of hematological
oncology for further diagnosis and treatment.
He received chemotherapy with a regimen of
cyclophosphamide, hydroxydaunorubicin, vin-
cristine, prednisolone and rituximab (R-CHOP).
The post-treatment follow-up chest X-ray re-
vealed resolution of the pericardial effusion
(Figure 5). Throughout an 8-month follow-up,
the patient had no symptoms.

Discussion

Malignancy has accounted for 13-23% of
patients with pericardial effusion [6,7]. It is
more commonly seen in large symptomatic
pericardial effusions, and was responsible for
33% of cases in 1 report [8]. In this case, the
patient had fibrothorax with severely restrictive
ventilatory impairment. Chronic hypercapnia
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Fig. 5. Chest radiography showing resolution of the pericardial

effusion after chemotherapy

may develop in patients with this condition [9].
The progressive pericardial effusion with low
cardiac output may aggravate ventilator muscle
fatigue. In this situation, acute or chronic hy-
percapnic respiratory failure may develop. After
pericardiocentesis, the low cardiac output im-
proved in our patient. And the aggravating fac-
tor of ventilatory failure disappeared. Success-
ful extubation was later performed. The most
common causes of pericardial malignant effu-
sion included metastases of lung cancer, breast
cancer and leukemia [10]. PEL is a rare cause
of pericardial malignant effusion, and presents
exclusively as a lymphomatous effusion in the
absence of a solid mass [1]. PEL is a high-grade
non-Hodgkin lymphoma of B-cell origin that is
predominantly found in HIV-seropositive pa-
tients, and accounts for less than 4% of AIDS-

Thorac Med 2013. Vol. 28 No. 6

related lymphoma [2]. However, PEL can oc-
cur in the absence of HIV infection, such as in
solid organ transplant recipients and in those
with hepatitis C virus infection [11,12]. PEL is
universally associated with HHV-8 infection
[3], and the World Health Organization (WHO)
has used the term “PEL” only for HHV-related
PEL [13]. The malignant cells of PEL are
monoclonal B cells that contain genomic mate-
rial from HHV-8 [14]. The products of HHV-
8, including latency-associated nuclear antigen
(LANA-1), viral cyclin (v-cyclin), viral FLICE
inhibitory protein (v-FLIP), viral interleukin-6,
viral interleukin-8 receptor homolog (VIL8R)
and transmembrane protein K1, appear to play
significant roles in the development of PEL by
promoting proliferation and impairing apoptosis
[15]. Loss of the HHV-8 genome results in the
death of PEL cells, which shows that genes of
the virus play a vital role in PEL cell survival
[16].

Other primary lymphomatous effusion
cases are described as HHV-8-unrelated PEL-
like lymphoma [17]. HHV-8-unrelated PEL-
like lymphoma was first described in 1998 [4].
HCV has been suggested to be an etiological
agent of HHV-8-unrelated PEL-like lymphoma
[5]. Most of the cases of HCV-associated HHV-
8-unrelated PEL-like lymphoma involved the
peritoneum, and also the pleura and pericar-
dium [18,19]. Multi-step genomic abnormalities
such as trisomy 8 chromosomes and amplifica-
tion of the c-myc gene might be involved in the
development of HIV-negative HHV-8-unrelated
PEL-like lymphoma [20]. In this case, there
was no known possible pathogenesis of HHV-
8-unrelated PEL-like lymphoma, such as HIV,
HCYV, solid organ transplantation, alcoholism,
cirrhosis or cancer. However, the advanced age
of the patient could be the possible reason for the
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HHV-8-unrelated PEL-like lymphoma. Since
the immune function is known to be decreased
in older populations, it is possible that the unrec-
ognized mechanism of immunodeficiency may
cause HHV-8-unrelated PEL-like lymphoma
in geriatric patients [21]. There is no standard
chemotherapeutic regimen recommended for
HHV-8-unrelated PEL-like lymphoma. CHOP-
like therapy has been used routinely. Patients
would be treated with rituximab if the immuno-
phenotype of the neoplastic cells were positive
for CD20 [22-26]. In general, PEL patients are
thought to have a poor prognosis with a mean
survival time of approximately 4-6 months [2].
However, CD20-positive cases, especially in
the HHV-8-negative and HIV-negative groups,
might have a better outcome with the addi-
tion of rituximab, with a median survival of 7
months [21].

In conclusion, malignancy is more com-
monly seen in large symptomatic pericardial
effusions. HHV-8-negative PEL-like lymphoma
is a rare cause of pericardial effusion. Early
diagnosis and appropriate treatment with ritux-
imab might result in a better outcome.

References

1.Nador RG, Cesarman E, Chadburn A, ef al. Primary
effusion lymphoma: a distinct clinicopathologic entity
associated with the Kaposi’s sarcoma-associated herpes
virus. Blood 1996; 88(2): 645-56.

2.Chen YB, Rahemtullah A, Hochberg E. Primary effusion
lymphoma. Oncologist 2007; 12(5): 569-76.

3.Cesarman E, Nador RG, Bai F, et al. Kaposi’s sarcoma-
associated herpesvirus contains G protein-coupled
receptor and cyclin D homologs which are expressed in
Kaposi’s sarcoma and malignant lymphoma. J Virol 1996;
70(11): 8218-23.

4.Ichinohasama R, Miura I, Kobayashi N, et al. Herpes

virus type 8-negative primary effusion lymphoma associa-

ted with PAX-5 gene rearrangement and hepatitis C virus:
a case report and review of the literature. Am J Surg
Pathol 1998; 22(12): 1528-37.

5.Paner GP, Jensen J, Foreman KE, et al. HIV and HHV-
8 negative primary effu-sion lymphoma in a patient with
hepatitis C virus-related liver cirrhosis. Leuk Lymphoma
2003; 44(10): 1811-4.

6.Corey GR, Campbell PT, Van Trigt P, ef al. Etiology of
large pericardial effusions. Am J Med 1993; 95(2): 209-
13.

7. Sagrista-Sauleda J, Merce J, Permanyer-Miralda G, et al.
Clinical clues to the causes of large pericardial effusions.
Am J Med 2000; 109(2): 95-101.

8.Ben-Horin S, Bank I, Guetta V, et al. Large symptomatic
pericardial effu-sion as the presentation of unrecognized
cancer: a study in 173 consecutive patients undergoing
pericardiocentesis. Medicine (Baltimore) 2006; 85(1): 49-
53.

9. Laier-Groeneveld G, Schucher B, Criee CP. The etiology
of chronic hypercapnia. Med Klin (Munich) 1997; 92
Suppl 1: 33-8.

10. Wilkes JD, Fidias P, Vaickus L, et al. Malignancy-related
pericardial effusion. 127 cases from the Roswell Park
Cancer Institute. Cancer 1995; 76(8): 1377-87.

11. Melo NC, Sales MM, Santana AN, et al. Pleural primary
effusion lymphoma in a renal transplant recipient. Am J
Transplant 2008; 8(4): 906-7.

12. Nakayama-Ichiyama S, Yokote T, Kobayashi K, ef al.
Primary effusion lymphoma of T-cell origin with t (7;
8) (q32;q13) in an HIV-negative patient with HCV-related
liver cirrhosis and hepato-cellular carcinoma positive for
HHV6 and HHV8. Ann Hematol 2011; 90(10): 1229-31.

13.Campo E, Swerdlow SH, Harris NL, et al. The 2008
WHO classification of lymphoid neoplasms and beyond:
evolving concepts and practical applications. Blood 2011;
117(19): 5019-32.

14. Cesarman E, Chang Y, Moore PS, et al. Kaposi’s sarcoma-
associated herpes-virus-like DNA sequences in AIDS-
related body-cavity-based lymphomas. N Engl J Med
1995; 332(18): 1186-91.

15.Ballon G, Chen K, Perez R, et al. Kaposi sarcoma herpes-
virus (KSHV) vFLIP oncoprotein induces B cell trans-
differentiation and tumorigenesis in mice. J Clin Invest
2011; 121(3): 1141-53.

16. Wies E, Mori Y, Hahn A, et al. The viral interferon-

frfesges « R 102 4 28 % 6 H



352 Wei-Lun Chien, Jeng-Yuan Hsu, et al.

regulatory factor-3 is required for the survival of KSHV-
infected primary effu-sion lymphoma cells. Blood 2008;
111(1): 320-7.

17. Carbone A, Gloghini A. PEL and HHV8-unrelated effu-
sion lymphomas: classification and diagnosis. Cancer
2008; 114(4): 225-7.

18. Taira T, Nagasaki A, Okudaira T, et al. HIV- and HHV-
8-negative primary effusion lymphoma-like lymphoma
presenting with lymphomatous effusions complicated by
cardiac tamponade-a case report. Gan To Kagaku Ryoho
2009; 36(7): 1195-8.

19. Nonami A, Yokoyama T, Takeshita M, et al. Human herpes
virus 8-negative primary effusion lymphoma (PEL) in a
patient after repeated chylous ascites and chylothorax.
Intern Med 2004; 43(3): 236-42.

20.Ohshima K, Ishiguro M, Yamasaki S, et a/. Chromo-
somal and comparative genomic analyses of HHV-8§-
negative primary effusion lymphoma in five HIV-negative
Japanese patients. Leuk Lymphoma 2002; 43(3): 595-
601.

21.Kobayashi Y, Kamitsuji Y, Kuroda J, et al. Comparison
of human herpes virus 8 related primary effusion lymph-
oma with human herpes virus 8 unrelated primary
effusion lymphoma-like lymp-homa on the basis of HIV:

report of 2 cases and review of 212 cases in the literature.

Thorac Med 2013. Vol. 28 No. 6

22.

23.

24.

25.

26.

Acta Haematol 2007; 117(3): 132-44.

Perez CL, Rudoy S. Anti-CD20 monoclonal antibody
treatment of human herpesvirus §-associated, body cavity-
based lymphoma with an unusual phenotype in a human
immunodeficiency virus-negative patient. Clin Diagn Lab
Immunol 2001; 8(5): 993-6.

Matsumoto Y, Nomura K, Ueda K, et a/. Human herpes-
virus 8-negative malig-nant effusion lymphoma: a distinct
clinical entity and successful treatment with rituximab.
Leuk Lymphoma 2005; 46(3): 415-9.

Suzuki K, Ino K, Sugawara Y, et al. Prolonged sur-
vival in a patient with human herpesvirus-8-negative pri-
mary effusion lympho-ma after combination chemother-
apy with rituximab. Gan To Kagaku Ryoho 2008; 35(4):
691-4.

Siddiqi T, Joyce RM. A case of HIV-negative primary
effusion lymphoma treated with bortezomib, pegylated
liposomal doxorubicin, and rituximab. Clin Lymphoma
Myeloma 2008; 8(5): 300-4.

Terasaki Y, Okumura H, Saito K, et al. HHV-8/KSHV-
negative and CD20-positive primary effusion lymphoma
successfully treated by pleural drainage followed by
chemotherapy containing rituximab. Intern Med 2008;
47(24): 2175-8.



Primary Effusion Lymphoma-like Lymphoma 353

RADF P PERTION RSB Z SV 80 — i Bl
Wil HEE Ehte

REBHRHATHE-FRERBme e A £~ B ¥FLWEAALAT 2RHIBERHL
F g BApRARA BF IR B4 B2 S AU EELRIRAT M - F - LG DfRHA
Bl ~AAGELRARFAMAL SFRFEARMT B FREBRRAHR T HIE I
ZFLRF e APEEFEL - 69K T BREK
=

& AR R
PEFEE AR R AR I RAFRG B
il F

R RGRIRLE R RF A RBT H p

S @ AR RRR IS SR o T
cyclophosphamide - hydroxydaunorubicin > vincristine » prednisolone # rituximab ;5% {4 & 5off iR i 9 -

AR L - FABRT R Lf%‘?ﬂé;? o (4 4’;’5553 2013; 28: 347-353)

Badse A RCE RO T B 0w @ R 0 Bk

g

L]

o ERAFR BT R DF A RFR R i

R AT B AL FE o S0 HURFR S QR 59 Y B 160 %

frfesges « R 102 4 28 % 6 H



354

Tension Pneumopericardium after Removal of a
Pericardial Drainage Catheter — Case Report

Eng-Guan Khor, Jiunn-Min Shieh, Shian-Chin Ko

Pneumopericardium is an uncommon complication of blunt or penetrating chest
trauma. It may also occur iatrogenically, e.g., as a result of thoracic procedures, endoscopy,
mechanical ventilation and pericardiocentesis. Tension pneumopericardium may progress
rapidly, leading to cardiovascular compromise or circulatory collapse, and require emergent
drainage of the pericardial sac. We describe the case of a patient with bilateral pneumonia
and pericardial effusion. The patient underwent pericardiocentesis with pigtail drainage;
however, subcutaneous emphysema, pneumopericardium, pneumomediastinum and
pneumothorax developed immediately after removal of the drain catheter. Cardiac tamponade
signs were noted. The patient underwent emergency pericardial window operation.
Pneumopericardium is a rare complication of pericardiocentesis, occurring either as a result
of direct pleuro-pericardial communication or a leaky drainage system. Although there have
been several case reports in the literature describing pneumopericardium associated with
pericardiocentesis, none had concurrent pneumothorax and/or pneumomediastinum. (Thorac
Med 2013; 28: 354-359)

Key words: pneumopericardium, pericardiocentesis, pericardial drainage

Case Report

A 55-year-old man was referred to our
hospital with the presentation of cough, mild
pyrexia and exertional dyspnea for 2 weeks.
He had a 10-year history of hypertension under
regular medical treatment. Physical examina-
tion revealed a body temperature of 37.8°C and
a respiratory rate of 22 breaths per minute. On
auscultation, there were distant heart sounds.
Scattered inspiratory crackles were heard in
the bilateral lower lung fields. Laboratory data

revealed a total white blood cell (WBC) count
of 12,200/uL, 83% neutrophils, an erythrocyte
sedimentation rate of 43 mm/hr and serum C-
reactive protein (CRP) of 14.1 mg/dL. Sputum
culture yielded Citrobacter koseri and Hae-
mophilus influenzae 2 days later.
Electrocardiography (ECG) showed si-
nus tachycardia (108/min), non-specific ST-T
changes and diffuse low voltages on both limb
and precordial leads. Chest radiograph revealed
an enlarged cardiac silhouette and diffuse in-
terstitial infiltrates in the bilateral lower lung
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fields. A moderate amount of pericardial effu-
sion was found on transthoracic echocardiog-
raphy. A pigtail catheter was placed in the peri-
cardial space under ultrasound guidance (Figure
1). No complication was noticed during and
immediately after the procedure. In all, 350 ml
of yellowish clear fluid was evacuated. Analysis
of the pericardial effusion showed a pH of 7.5,
glucose of 121 mg/dL, lactic dehydrogenase
(LDH) 302 TU/L, total protein 4.7 g/dL and
WBC 24 /uL with lymphocytes 50%. Cytologi-
cal study showed no malignant cells.

The drainage catheter was removed 4 days
later. However, immediately after removing the
pigtail catheter, the patient started to feel dys-
pnea, palpitation and chest pain. The left-side
of the chest wall was swelling with crepitations
on palpation. Tachycardia (112/min), relative
hypotension (102/66 mmHg) and jugular vein
engorgement were found. Follow-up chest
radiography (Figure 2) and chest computed
tomography (CT) (Figure 3) showed massive
pneumopericardium, pneumomediastinum, sub-
cutaneous emphysema and mild left-side pneu-

Fig. 1. Chest radiograph before removal of the pericardial drainage

catheter. Black arrows denote the indwelling pigtail catheter inserted
through the posterolateral aspect of the 7™ intercostal space. No
evidence of air leak was found at that time. Increased infiltrates in
the bilateral lower lung fields indicated pneumonia.

Fig. 2. Chest radiograph after removal of the pericardial drainage

catheter. Black arrows denote an air-fluid level in the left lower
field which represents hydropneumothorax. White arrows indicate
2 radiopaque lines outlining the pericardial sac. The outer line
represents the visceral pleura and the inner line is the pericardium.
Concurrent pneumopericardium and pneumothorax is demonstrated.
Subcutaneous emphysema in the left-side chest wall and neck was
also found.

mothorax.

Under the impression of tension pneumo-
pericardium, pericardial window was performed
via a subxyphoid approach for pericardial fluid
and air evacuation. The pericardial biopsy
showed only chronic inflammation. The patient
unfortunately developed acute respiratory dis-
tress syndrome after the operation, and finally,
succumbed to acute respiratory failure on the 7"
postoperative day.

Discussion

Pneumopericardium is a rare occurrence
and is defined as the presence of air within the
pericardial space. Pneumopericardium can be
of traumatic or non-traumatic origin, although
most cases are of traumatic origin. It can also
develop as a result of mechanical ventilation
delivered at high pressure, mediastinal tumors,
tuberculosis, and gastropericardial fistulas [3].
A variety of procedures including esophagecto-
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Fig. 3. Lung window setting of the chest CT: Panels A and B are axial views and panels C and D are frontal views. The asterisk (*)

denotes pneumomediastium, which extends to the upper mediastinum and comprises a soft tissue web within it. The double-asterisk (**)

denotes pneumopericardium, which is confined to the pericardial sac. The heart is surrounded by a broad band of air (halo sign) on panel

D. The black arrows denote the mild left-side pneumothorax. The circular area (©) on panel C comprises both the visceral pleura and

pericardium, as described in the legend of Fig. 2.

my, endomyocardial biopsy [4], lung transplan-
tation, pericardiocentesis, pacemaker placement
[5], sigmoidoscopy [6] and even dental surgery
[1] have been associated with pneumopericar-
dium. Pneumopericardium is very rarely caused
by gas-forming microorganisms, e.g., Asper-
gillosis spp. and Clostridium perfringens [7].
Spontaneous cases have been reported in neo-
nates and during asthma attacks [8].
Pneumopericardium can be asymptomatic
or cause symptoms such as chest pain, short-
ness of breath, shoulder pain, and fainting.
On physical examination, Hamman’s sign, a
crunching, rasping sound, synchronous with the
heartbeat, is heard at the precordium in cases of

Thorac Med 2013. Vol. 28 No. 6

pneumomediastinum or pneumopericardium. In
addition, a murmur resembling the sound of a
mill wheel (bruit de moulin) can be heard. On
percussion, shifting tympany may be found at
the precordial area.

The diagnosis of pneumopericardium is
suggested by conventional chest radiography.
On posteroanterior chest radiographs, a contin-
uous radiolucent rim of air outlines the cardiac
silhouette. It is curved and sharply marginated
by the pericardial sac. Pneumopericardium
does not extend into the upper mediastinum and
neck, which differentiates it from pneumome-
diastinum. The band of gas can be broad and
completely surround the heart, thus creating the
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halo sign. A continuous diaphragm sign can be
seen on the posteroanterial and lateral views of
plain films [9]. Chest CT helps in confirming
the presence of air. Reduced ECG voltages may
be found as in our case.

Tension pneumopericardium is defined as
sufficient intrapericardial pressure to produce
cardiovascular instability. It produces the same
physiological derangement as cardiac tam-
ponade secondary to accumulation of blood
or other fluids. This may result from a “l-way
valve” mechanism within a pleuropericardial
or bronchopericardial fistula. The amount of
air required to produce hemodynamic changes
depends on the volume and rate of introduction.
Hemodynamic changes may occur with as little
as 60 ml of air if it is introduced rapidly. Up
to 500 ml may accumulate in the pericardium
without marked effect if introduced slowly into
the pericardial space.

In our case, there was no remarkable air
leak during or immediately after the pericardio-
centesis procedure. However, massive pneumo-
pericardium, pneumomediastinum, subcutane-
ous emphysema and left-side pneumothorax
developed soon after removing the drainage
catheter. We hypothesized that the left lung was
punctured during the placement of the pigtail
catheter. No immediate air leakage from the
ruptured alveoli would be due to the tamponade
effect of the catheter itself. However, the tam-
ponade effect disappeared after removal of the
catheter and resulted in air leaking from the al-
veoli into the pericardium, mediastinum, pleural
space and soft tissue layers. To our knowledge,
there has been no similar case report in the
literature describing the simultaneous develop-
ment of pneumopericardium, pneumomedias-
tinum and pneumothorax following removal of
the pericardiocentesis drainage catheter.

There is no consensus regarding the treat-
ment of pneumopericardium and the clinical
course is highly variable. In general, if the
hemodynamic condition is stable, the underly-
ing condition should be treated and the patient
should be monitored closely. Bed rest is the
treatment of choice, and the patient is followed
up with chest radiography, echocardiograms,
and hemodynamic tests. In patients who do not
develop tension pneumopericardium, spontane-
ous regression can be anticipated [10]. Manage-
ment of patients with tension pneumopericar-
dium is important because of its possible fatal
consequences. Pericardial tamponade requires
emergent pericardiocentesis. If the pericardial
tamponade communicates directly with hollow
organs apart from the lungs, surgical treatment
is preferred. Mortality due to tension pneumo-
pericardium can be as high as 50% [2].

In conclusion, pneumopericardium can de-
velop following pericardiocentesis secondary to
iatrogenic causes. As in our case, pneumoperi-
cardium can occur after removal of the pericar-
dial drainage catheter. Chest radiography should
be followed up, especially when there is air leak
syndrome, such as subcutaneous emphysema. If
pericardial tamponade signs are evident and the
hemodynamic status deteriorates, re-pericardio-
centesis or surgical intervention should be per-
formed. It is important that clinicians are aware
of this rare but potentially fatal complication of
pericardiocentesis.
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Management of Fat Embolism Syndrome Using Extra-
Corporeal Membrane Oxygenation: Report of 2 Cases

Hsiang-Wen Liu, Ping-Hung Kuo

Fat embolism syndrome (FES) is a condition characterized by pulmonary dysfunction,
changes in mental status and petechial rash. Trauma to the long bones and pelvis is the
major cause of FES. The severity of FES can range from sub-clinical to life-threatening.
Immediate and appropriate resuscitation is essential to reduce mortality. Although
extracorporeal membrane oxygenation (ECMO) has been used for severe respiratory and
circulatory failure, its full potential as a rescue therapy for FES has yet to be exploited. In this
report, we present 2 trauma cases with fulminant FES that were successfully treated with
veno-venous ECMO. On the basis of the results of our report, we suggest that ECMO may
be an appropriate therapy for patients with severe pulmonary FES who do not respond to
supportive management. (Thorac Med 2013; 28: 360-369)

Key words: fat embolism syndrome, FES, extra-corporeal membrane oxygenation, ECMO

Introduction

Fat embolism is a condition in which fat
drops enter the microcirculation with or with-
out clinical symptoms. Fat embolism syndrome
(FES), however, is characterized by multiple or-
gan dysfunction including respiratory distress,
alternation of mental status and skin petechiae.
Trauma to or surgery at the fat-containing bony
or soft tissues, especially the long bones and
pelvis, is considered to be the major cause of
FES. The syndrome usually develops suddenly
and rapidly after the culprit event, and may
progress quite quickly -- even within several
hours in fulminant cases.

Two theories have been proposed. The first
is a “mechanical” theory and the second is a
“biochemical” theory [1]. The “mechanical”
theory is that of fat droplets causing a mechani-
cal obstruction in the pulmonary system. When
fat globules enter the systemic circulation
by crossing a patent foramen ovale or going
through the pulmonary capillaries, embolization
to the central nervous system can occur. The
“biochemical” theory is that of toxicity caused
by free fatty acids from hydrolysis of intravas-
cular fat droplets. However, the pathogenesis of
FES remains unclear.

No effective therapies have been docu-
mented for FES, and the treatment centers on
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Fig. 1. A. The chest CT of case 1 showed right hemo-pneumothorax and bilateral lower lung consolidations. B. The chest CT of case

2 also showed bilateral lower lung consolidations.

supportive care. In recent years, extra-corporeal
membrane oxygenation (ECMO) has been used
increasingly for various critical conditions in-
cluding acute respiratory distress syndrome
(ARDS), lung transplantation, and fatal pulmo-
nary embolism.

In this report, we describe 2 cases of FES
with refractory hypoxemia under traditional
mechanical ventilation. Both patients were suc-
cessfully managed by the use of ECMO.

Case Presentation

Case 1

A previously healthy 18-year-old man
presented to the emergency department (ED)
with shortness of breath after a motor vehicle
accident. Upon examination, he was afebrile.
Tachycardia (146 beats/min), tachypnea (35
breaths/min), and hypotension (blood pressure
78/52 mmHg) were found. Although the pa-
tient did not have direct traumatic brain injury,
the Glasgow Coma Scale (GCS) decreased to
E2V1M2. His breathing sounds in the right lung
were decreased. The abdomen was distended,
and he could not move his lower limbs. He un-

derwent a whole body computed tomography
(CT) examination, which revealed fractures at
the right clavicle, right 8" rib and left femur.
Right hemo-pneumothorax and liver laceration
were also noted. The chest CT also revealed
basal consolidation of both lungs (Figure 1A).
Volume resuscitation was started, and a right
tube thoracotomy was performed. The patient
was intubated and ventilated due to hypoxemia.
He also underwent a trans-arterial embolization
for liver laceration.

Because the patient had respiratory symp-
toms and evidence of cerebral involvement
unrelated to head injury, FES was highly sus-
pected. The syndrome was diagnosed based on
the Schonfeld’s score [2] (Table 1), which was
10 for this patient.

Severe hypoxemia, with a PaO,/FiO, (P/
F) ratio of 61, persisted despite the use of high-
level positive end expiratory pressure (PEEP)
of 14 cm H,O and an inspired oxygen faction
(Fi0,) of 1.0. A veno-venous ECMO was in-
stituted within the first 24 hours of hospitaliza-
tion, with a right internal jugular 18-Fr and a
right femoral 22-Fr return cannula. Heparin was
not used to avoid bleeding complications. The
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Table 1. The Schonfeld’s score, a quantitative measure to diagnose
FES; a score of more than 5 is required to diagnose FES

The Schonfeld’s score Score
Petechiae 5

X-ray chest diffuse infiltrates
Hypoxemia

Fever

Tachycardia

Tachypnea

T T = T VS I NN

Confusion

initial running of the ECMO was 2300 rpm and
the initial blood flow was 2.5 L/min. The sweep
gas flow was 5 L/min.

The patient’s oxygenation improved gradu-
ally under ECMO support (Figure 2), and the
mechanical ventilator settings were adjusted

according to the lung-protection ventilator strat-
egy (lowest FiO, to maintain SpO, >90%, ven-
tilator rate 10 to 20/min, pressure control mode
with peak inspiratory pressure <35 cm H,O,
and PEEP maintained from 10 to 16 cm H,0).
The FiO, could be tapered to 45% on day 3.
Deep vein thrombosis of his right leg occurred
on day 6, requiring moving of the right femoral
cannula to the left side. He was liberated from
ECMO on day 10. The patient underwent an
open reduction and internal fixation (ORIF) for
left femoral fracture on the 27" hospital day.
However, the patient developed an episode of
generalized tonic seizure on the next day. Brain
magnetic resonance imaging (MRI) disclosed
several small cortical lesions at the bilateral
frontal and right occipital lobes which were hy-
perintense on the T2-weighted image (Figure 3).
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Fig. 2. Changes in the PaO,/FiO, ratio of the 2 patients during hospitalization. The initiation of ECMO was on day

1 in both cases, and withdrawal occurred on day 10 and day 4 in case 1 and case 2, respectively.
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Fig. 3. Brain MRI after seizure revealing multiple hyperintense dots

on the T2-weighted image.

Because of prolonged ventilator use, a tra-
cheostomy was performed on day 34. He was
successfully weaned from mechanical ventila-
tion on the 38" hospital day. Corking succeeded
3 weeks later. He had a complete neurological
recovery and was discharged home on day 62.
We performed a lung function study soon after
discharge which showed a mild to moderate
mixed ventilatory defect and moderate im-
pairment of diffusion capacity (DL.,) (FEV,:
78.81% predicted, DL.,/VA: 60.33% predict-
ed). The follow-up CT scan of the chest showed
mild fibrotic changes at the bilateral lower lobes
(Figure 4).

Case 2

A previously healthy 16-year-old boy was
sent to the ED of our hospital after a motor
vehicle accident. Upon examination, he had

Fig. 4. Follow-up chest CT in case 1, 4 months after discharge,

demonstrating mild fibrotic changes.

normal vital signs and was fully-oriented. His
bilateral legs were tender on palpation. Other
physical examinations were unremarkable.
There was no traumatic brain injury. Bilateral
femoral and left tibia shaft fractures were noted
on the plain radiographic films, and an emer-
gent ORIF was performed on the same day.
However, acute changes in consciousness and
desaturation developed soon after the surgery.
The GCS decreased to E4VIM2. He was in-
tubated and ventilated. The brain CT showed
multifocal hemorrhage. Moreover, the patient
was noted as having severe hypoxemia, P/F=
45, under a high PEEP, and a FiO, of 1.0. The
chest CT showed bilateral basal consolidation
(Figure 1B). FES was diagnosed by the Schon-
feld’s score [2] of 9.

Veno-venous ECMO was performed in
place immediately in the same fashion as de-
scribed in the previous case. Again, heparin was
not used to prevent hemorrhage. The initial run-
ning of the ECMO was 2890 rpm and the initial
blood flow was 3680 ml/min. The sweep gas
flow was 10 L/min.

The patient’s hypoxemia significantly im-
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Table 2. The demographics and clinical characteristics of the 2 patients

Case 1 Case 2
Age (y) 18 16
Male/female Male Male

Diffuse infiltrates on
chest X-ray, hypoxemia,
tachycardia, tachypnea
and confusion

Clinical symptoms

Diffuse infiltrates on
chest X-ray, hypoxemia,
tachypnea and confusion

Schonfeld’s score 10 9

The culprit events of FES Traumsirzlétilyop edic Traumstrzztilyopedlc
Indication for ECMO Hypoxia Hypoxia
Pa0O,/Fi0, ratio when ECMO was set up 61 45

Hospital day of initiation of ECMO 1 1

Duration of ECMO (d) 10 4

Duration of mechanical ventilation (d) 38 13

Outcome Survival Survival
Complication of FES Frontal lobe syndrome
proved after ECMO (Figure 2). The FiO, was Discussion

decreased to 50% on day 3, and he was liberat-
ed from ECMO on day 4. There were no severe
complications with regard to the ECMO treat-
ment. Tracheostomy was performed on the 7"
hospital day. His consciousness fully recovered
and he was successfully weaned from mechani-
cal ventilation on the 13" hospital day. The
tracheostomy tube was removed a month and a
half later. However, he developed a frontal lobe
syndrome with decreased short-term memory.
He has also received long-term use of anti-ep-
ileptic drugs after discharge to prevent seizure.
Because of the neurologic sequelae, he was not
able to return to a normal social life.

Thorac Med 2013. Vol. 28 No. 6

We have described the use of ECMO for
refractory hypoxemia in 2 cases of severe FES
(Table 2). Our experience with regard to ECMO
with these patients may provide insight into the
optimal management of FES, especially for re-
fractory hypoxemia in the acute ICU setting.

The complications in the surgical ICU fol-
lowing severe multiple trauma may occasion-
ally make the diagnosis of FES rather difficult.
Several diagnostic criteria for FES have been
proposed, including Gurd’s criteria [3], the
Lindeque criteria [4], and the Schonfeld’s score
[2]. Both of the cases reported here met the
diagnostic criteria for FES, with a Schonfeld’s
score of 10 and 9, respectively. It is notable
that 2 episodes of FES developed in the first
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case, with the second episode occurring several
hours after the orthopedic procedure. Similar
cases of recurrent FES have been reported, and
it has been suggested that multiple bone frac-
tures and movement of fracture segments can
increase the risk of such events [5]. Therefore,
early fixation of fractures within 12 hours of
injury is recommended to prevent recurrence of
FES. However, the best surgical technique with
which to do this stabilization has not yet been
clearly determined. Surgical techniques have
been developed in an attempt to decrease the
extravasation of fat during long-bone stabiliza-
tion by reducing intramedullary pressure.

The management of FES is mainly sup-
portive. The efficacy of the use of drugs for the
treatment of FES is as yet inconclusive -- drugs
have not been shown to reduce the treatment
course or mortality. In our first case, methyl-
prednisolone was discontinued after just 1 dose
was administered to avoid any further risk of
infection.

Severe hypoxemia (the initial PaO, < 50
mmHg) has been reported in more than 90% of
patients with fulminant FES [6]. The incidence
of respiratory failure requiring mechanical ven-
tilation was reported to be 79% [4]. The patho-
physiology of hypoxemia due to FES is contro-
versial. However, lung injury is believed to be
the result of a combination of the mechanical
and biochemical effects of the fat. In previous
animal studies, capillary congestion and inter-
stitial edema due to intravascular fat globules
were observed soon after the development of
FES, followed by extensive inflammation of the
interstitium and hemorrhagic edema [7].

With the advances in supportive ICU care,
the rate of respiratory failure following FES
has decreased to 44% in recent years [8]. The
incidence of intubation or tracheostomy was

about 50% in previous studies [9]. Because pul-
monary presentations of fulminant FES can be
similar to those of ARDS, it is difficult to deter-
mine the exact morbidity and mortality of FES.
However, most authors agree that even severe
respiratory failure associated with fat embolism
seldom leads to death, with a mortality rate
ranging from 5-15% [10].

The treatment of respiratory complications
associated with FES focuses on maintaining an
acceptable gas exchange with a lung-protective
strategy of mechanical ventilation. Extracor-
poreal support facilitates the use of the lung-
protective strategy. Furthermore, it often allows
for delivery of a low tidal volume from the ven-
tilator and decreases both the airway pressure
and the requirement of FiO,. These advantages
provide the lung a time of rest. The Conven-
tional Ventilation or ECMO for Severe Adult
Respiratory Failure (CESAR) trial was a con-
trolled clinical trial using modern ECMO tech-
nology [11]. In this trial, the primary outcome,
either death or severe disability at 6 months,
was lower in cases of patients referred for con-
sideration for ECMO than in those assigned to
conventional management. To the best of our
knowledge, the use of ECMO to treat respira-
tory failure due to FES has been described in
only a few related case reports [12-14]. Webb et
al. described the successful use of veno-venous
ECMO in a trauma patient who had fractures of
the right ulna and femur with rapid deteriora-
tion. Despite ventilatory support with a FiO, of
100% and a PEEP of 30 cm H,0, the patient re-
mained profoundly hypoxic. Therefore, ECMO
was used for approximately 120 hours. The P/
F ratio improved from 39 to 187. Two other
reports from Taiwan also demonstrated marked
improvement in arterial oxygenation in 2 young
men with severe FES [12-13]. These 3 previ-
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ously reported cases, along with our 2 cases, all
had trauma-related FES. Four episodes of FES
developed after orthopedic surgery. Improve-
ment in the P/F ratio after initiation of ECMO
support was reported in only 3 cases, and it was
184.6+45.8. Of most importance, these 5 pa-
tients survived.

The average duration of ECMO use for
these patients with FES was shorter than for
patients with ARDS [15]. Patients with ARDS
typically require extracorporeal support for a
week to 10 days. However, the patients reported
here used ECMO for only 6.4+2.3 days. Ac-
cording to our experience and previous reports,
the timing of ECMO initiation may be the key
to a successful outcome. ECMO therapy was
started soon after the failure of conventional
ventilatory strategies for 4 patients. Bridging
therapies, such as prone positioning or high-
frequency oscillatory ventilation, were not ap-
plied for our patients due to the severity of the
trauma. Both of our cases underwent ECMO on
hospital day 1, while the 2 cases reported previ-
ously received this treatment on hospital day
3 and 2, respectively. Only 1 patient received
volumetric diffusive ventilation as a salvage
therapy before application of ECMO. Another
issue essential to determining the efficacy of
ECMO is that it must be used with the appro-
priate patient. The 5 reported patients were all
young men, with ages ranging from 16 to 38
years, and did not have significant preexisting
comorbidities.

Bleeding is 1 of the most undesirable com-
plications of ECMO, although it has been used
for traumatic patients, even those with trau-
matic brain injury [16]. Heparin was not used
with our 2 patients to prevent further bleeding.
One of our cases developed deep vein throm-
bosis in the leg that was cannulated for ECMO.

Thorac Med 2013. Vol. 28 No. 6

Webb et al. used heparin dosages ranging from
2-15 units/kg/h, which were able to maintain
the activated clotting time (ACT) between 182
and 240 seconds; no major bleeding in their
patient was reported. Continuous improvements
in ECMO technology and the development of
the anti-coagulability of the circuit have con-
tributed to the decreased use of anticoagulants.
Furthermore, the use of centrifugal-type pumps
reduces hemolysis [17]. Therefore, putting se-
vere trauma patients with active hemorrhage on
ECMO may not be a contraindication.

The majority of patients with FES have a
good prognosis. Neurologic sequelae are the
most frequently reported complications in these
patients. Moreover, the recovery is unpredict-
able. Even in patients with severe FES compli-
cated with tetraplegia, full recovery has been
observed [18]. However, permanent neurologic
deficit with FES is not rare. One of the present-
ed cases developed frontal lobe syndrome with
inappropriate behavior and bad manners. He
also required long-term use of anti-psychotic
agents. Transesophageal echocardiography dur-
ing operation has been recommended for earlier
recognition and diagnosis of systemic emboli-
zation from FES [19].

The potential long-term effects of FES on
the lung are unknown. In a rabbit model, in-
terstitial fibrosis and pleural contraction were
noted on the 7" day after FES [7]. Our patient’s
CT scan showed parallels to reports in the ani-
mal study. In the first case, we performed a
lung function test about 3 months after the ac-
cident that revealed a mild to moderate mixed
ventilatory defect and moderate impairment of
diffusion capacity (FEV,: 78.81% of predicted,
DL.,/VA: 60.33% of predicted). Decreased dif-
fusion capacity was observed in a post-ARDS
study, as well [20]. The mechanism may be the
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progressive nature of the fibrotic changes due
to a progressive thickening of the septa and also
a progressive chronic inflammatory reaction. In
particular, the pulmonary vessels still showed
some persistent narrowing of the lumen patency
and media thickening [7].

In summary, ECMO may be a useful ven-
tilator adjunct for severe hypoxemia in FES
patients. It is essential that those involved in the
acute management of severely traumatized pa-
tients use their expertise and whatever techno-
logical aids are available to diagnose FES and
treat it appropriately. Although trauma-related
FES is usually accompanied with coagulopa-
thy, veno-venous ECMO is typically a safe and
beneficial procedure that can be used in such
patients. However, special attention should be
paid to the prevention of ECMO-related com-
plications. Our experience may provide insight
into the optimal management of FES in the
acute ICU setting.
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Penetration of Liver, Diaphragm and Lung by Tube
Thoracostomy in a Mechanicaly Ventilated Patient:
A Rare Case of Chest Tube Malposition

Chi-Lu Chiang*, Heng-Sheng Chao*, Chien-Sheng Huang**, Shi-Chuan Chang*,***

Tube thoracostomy is a standard therapy for a number of pleural disorders. However, the
procedure involves a certain rate of complications. We reported a 55-year-old woman who
had diabetes and required mechanical ventilation due to respiratory failure at another hospital,
and then developed right-side pneumothorax. Her oxygenation showed no improvement
after tube thoracostomy. The chest computed tomography scans showed that the chest tube
had penetrated the liver, diaphragm, and right lower lung into the pleural cavity. Interstitial
pneumonitis was also noted. After insertion of a new chest tube, withdrawal of the original one
began inch-by-inch every 2-3 days and, was finally removed uneventfully. This case highlights
the importance of performing tube thoracostomy with caution in all patients, especially in
those who are mechanically ventilated and with restricted lung. (Thorac Med 2013; 28: 370-

374)

Key words: chest tube, mechanical ventilation, pneumothorax, thoracostomy

Introduction

Chest tube thoracostomy is a common
procedure used to treat pneumothorax and to
drain fluids from pleural spaces. Although the
procedure is safe when performed by a trained
physician, it has potential complications that
may reach 37% in the emergency department
[1]. The immediate complications include in-
tercostal vessel laceration and retroperitoneal
misplacement; delayed complications include
empyema, re-accumulation of pneumothorax

and insertion site infection [1]. We report herein
a case of chest tube malpositioning with pen-
etration through the liver, diaphragm and lung.
The malpositioned chest tube fortunately was
removed slowly and unevenfully and required
no further surgical intervention.

Case Report

A 55-year-old woman had a history of type
2 diabetes mellitus and idiopathic thrombo-
cytopenic purpura. She underwent a tracheos-
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tomy after an episode of severe pneumonia and
required mechanical ventilation. The patient
suffered from a sudden onset of dyspnea after
assisted ventilation for 3 months. Chest sonog-
raphy showed an absence of pleural gliding
signs in the right chest highly suggestive of
pneumonthorax, which was later confirmed by
portable chest x-ray film. A trocar-type chest
tube was inserted into the right chest along the
mid-axillary line by a medical intensivist. One
week after tube thoracostomy, a persistent air
leak from the chest tube was noted, and a 70%
fraction of inspired oxygen (FiO,) was required
for the patient to maintain the arterial oxygen
saturation (SpO,) above 90%. The patient was
transferred to the respiratory care unit (RCU)
in a tertiary teaching medical center for further
management.

Chest radiograph and computed tomogra-
phy (CT) scans of the chest performed at our
hospital showed right-side pneumothorax inad-
equately drained by a chest tube and right upper
lobe passive atelectasis (Figures 1A and 1B).
The image studies indicated interstitial lung dis-
ease with reduced lung volume. The chest tube
traveled from the subphrenic region, through
the posterior segment of the liver, the right
diaphragm and right lower lung parenchyma
into the right hemithorax. Chest tube malposi-
tion with liver, diaphragm and lung penetration
was diagnosed. There was no CT evidence of
injury to the major hepatic vessels or inferior
vena cava. A new 28 French chest tube was
inserted via the right 7" intercostal space by a
chest surgeon. The chest tube appeared to be in
the appropriate position as evidenced by a chest
film showing full expansion of the right lung.
Before removing the malpositioned chest tube,
we consulted general and thoracic surgeons re-
garding the potential risk of hemoperitoneum

Fig. 1A. Plain chest film of the patient shows the unusual curved
path of the chest tube.

Fig. 1B. CT scan of the chest shows the liver (black arrow) and lung

(white arrow) are penetrated by the chest tube.

and bile leakage during the removal. After fully
discussing this and reaching a consensus, the
malpositioned chest tube was removed inch-
by-inch, around 2-5 cm each time, every 2-3
days, with close monitoring of vital signs. We
checked the hemoglobin level and liver func-
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tion tests, especially alkaline phosphatase and
gamma-glutamyl transpeptidase, each time
when the tube was pulled out. The malposi-
tioned chest tube was successfully removed
without any complications 14 days later. The in-
terstitial lung disease of the patient was proved
to be collagen vascular disease in nature during
RCU hospitalization. After treatment with high
dose methylprednisolone followed by low-dose
maintenance steroid therapy, the patient was
successfully weaned from the ventilator about
4 months after removal of the malpositioned
chest tube.

Discussion

The risk of chest tube insertion in patients
requiring with mechanical ventilation has been
well described [2]. Chest tube malpositioning is
a common complication of tube thoracostomy,
and the incidence may be higher in critically
ill patients. The rate of malpositioning of the
chest tube as demonstrated by thoracic CT was
30% in 75 critically ill patients undergoing 122
chest tube thoracotomies, and the use of a tro-
car for chest tube insertion appeared to be the
only predicting factor [3]. The British Thoracic
Society published a guideline for insertion of a
chest drain in 2003 [4]. To minimize complica-
tions, the insertion site must be within the “safe
triangle”. This is the triangle demacrated by
the anterior border of the latissimus dorsi, the
lateral border of the pectoralis major muscle,
a line superior to the horizontal level of the
nipple, and an apex below the axilla [4]. Access
to the pleural cavity is better attained by blunt
dissection than the use of a trocar. Furthermore,
the use of chest sonography during chest drain
insertion may help identify the diaphragm,
detect tube position and avoid intraabdominal

Thorac Med 2013. Vol. 28 No. 6

placement. These key points were relevant to
our patient, whose chest images were indicative
of a small lung volume with a high diaphragm
position. Based on this case report, we suggest
that sonographic guidance be mandatory in
cases of chest tube insertion, if the equipment is
available and clinically indicated.

Malpositioning may be difficult to diagnose
by plain films. Landay et al. reported 51 in-
stances of chest tube thoracostomy complicated
with lung penetration, and none of these mal-
positioned tubes were observed to be intrapul-
monary on plain chest films before the perfor-
mance of thoracic CT scans [5]. In our reported
case, the penetration of the liver, diaphragm and
lung by the chest tube was discovered 1 week
later at our institute on CT scans of the chest.
The diagnostic clues of a malpositioned chest
tube in reported patients were deterioration of
oxygenation and persistent air leakage from the
chest tube.

A reported patient with pneumothorax was
subjected to a chest drain resulting in liver
penetration. Because of stable hemodynamics,
the patient was treated in a nonoperative man-
ner with embolization of the transhepatic track
[6]. Unlike this reported patient, removal of
the malpositioned chest tube in our patient was
delayed to allow granulation tissue to develop
in the clinical setting of stable hemodynamics.
During the period of slow outward removal of
the malpositioned chest tube, the intensivists
should closely monitor the homodynamic status
of the patient and any signs suggestive of bile
leakage, and maintain close contact with gen-
eral and thoracic surgeons. The malpositioned
chest tube in our patient was finally success-
fully removed without any complications and
surgery was avoided in this critically ill patient.

In summary, the use of a trocar technique in
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chest tube insertion may increase the likelihood
of penetration and laceration of internal organs.
In contrast, complications may be relatively
rare with open dissection using the finger tech-
nique. This case report highlights the potential
promise of medical treatment in patients with
pneumothorax complicated with penetration of
the liver, diaphragm and lung caused by a mal-
positioned chest tube, in particular in patients
who are critically ill and unsuitable for surgical
intervention. Further studies with larger popula-
tions are needed to substantiate this finding.
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Ewing’s Sarcoma of the Left First Rib: A Case Report

Chi-Wei Duann*, Wen-Hu Hsu*, Yu-Chung Wu*, Wei-Ming Chen**

Ewing’s sarcoma is part of a rare group of malignant neoplasms that are localized
frequently in the long bone of the lower extremities, the humerus, and the pelvis. However,
Ewing’s sarcoma can also arise from the rib. We described a 45-year-old male with Ewing’s
sarcoma of the left first rib, who presented with tenderness and numbness in the upper
back and left upper limb for 2 months. CT, MRI and PET were performed and a tumor mass
about 2.8 cm at the left first rib was found. Ewing’s sarcoma was confirmed by biopsy. He
received neoadjuvant chemotherapy, and then tumor-wide excision was performed via the
anterior approach. We present this case and discuss its rare presentation, and also provide a
literature review. (Thorac Med 2013; 28: 375-381)

Key words: Ewing’s sarcoma, rib, wide excision, rare neoplasm

Introduction

Ewing’s sarcoma is a rare malignant bone
tumor that mainly affects the long bone of the
lower extremities, the pelvis and the humerus.
It is an extremely aggressive neoplasm and is
the 2" most common primary bone malignancy
of childhood and adolescence. With much prog-
ress in the treatment of Ewing’s sarcoma since
the disease was first described in the 1920s, the
long-term survival rate for patients with local-
ized disease has reached approximately 70%
using multimodal treatment approaches includ-
ing radiotherapy, surgery and aggressive multi-
agent chemotherapy. However, relapse is not
uncommon and often leads to mortality.

Case Report

A 45-year-old male, an HBV carrier with
a past history of chronic hepatitis related to
alcohol drinking, presented with tenderness
and numbness in the upper back and left upper
limb for 2 months. The sensation of numbness
started from his back and gradually involved
his arm. He went to a hospital for evaluation,
where a series of imaging studies including CT,
MRI and PET were performed. A tumor mass
about 2.8 cm at the left 1* rib was revealed. He
was referred to a different institution 2 months
later, and to an orthopedics outpatient clinic,
where physical examination revealed upper
back pain with left arm C7/8 dermatone numb-
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Fig. 1. Initial chest radiograph showed increased soft tissue density

at the left apical region (arrow).

ness. Chest radiographs were taken (Figures 1,
2), and then a PET-CT (Figure 3) was ordered
and showed a soft tissue mass located at the
left 1* rib with bone destruction and possible
T1 nerve root encasement. MRI also revealed a
rather well-defined bone mass at the left 1% rib,
4.4 x 6.0 cm in size (Figure 4); it showed cor-
tical destruction, a soft tissue mass, and exten-
sion to the left costovertebral junction, with
compression to surrounding neurovascular
bundles, muscles and the left apex of the lung.
The impression was osteosarcoma or malignant
bone tumor, and biopsy was suggested. CT-
guided biopsy was performed and the pathol-
ogy report turned out to be round-cell sarcoma.
The tumor cells were immunoreactive for FLi-1
and focally for CD99, and a fluorescence in situ
hybridization (FISH) analysis using a Vysis LSI

Thorac Med 2013. Vol. 28 No. 6

Fig. 2. Lordotic view of the chest radiograph showed increased soft
tissue density at the left apical lung region with bony destruction of
the left 1* rib (arrow).

Fig. 3. Chest CT revealed a bony destructive lesion at the left 1* rib.

(arrow).

EWSRI1 Dual Color Break-Apart Rearrange-
ment Probe (30-190059) revealed the cells to be
positive for EWS gene translocation, which is
consistent with Ewing’s sarcoma. The clinical
stage was cT2N1MO0G4 (High).

The patient was then transferred to the
oncology department for neoadjuvant chemo-
therapy. Whole body bone scan revealed no
definite evidence of distant bone metastasis.
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Fig. 4. A rather well-defined bone mass at the left 1¥ rib, with a low signal on TIWI (left), a relatively

high signal on T2WI (right), 4.4 x 6.0 cm in size; cortical destruction, a soft tissue mass, extension to

the left costovertebral junction, and compression to surrounding neurovascular bundles, muscles, and

the left apex of the lung can be seen.

Fig. 5. Osteotomy was performed on the left clavicle for 1* rib

dissection, and the left 1* rib was resected as a whole by careful

dissection.

After 1 course of combined vincristine, dacti-
nomycin and cyclophosphamide and 1 course
of ifosfamide and etoposide some time later, the
patient presented with improved muscle power
in both hands. The follow-up MRI and CT of
the chest revealed the tumor to be decreased
in size, measuring 4.1 x 3.0 cm. There was no

evidence of distant metastasis. After another
course of combined vincristine, dactinomycin
and cyclophosphamide, tumor-wide excision
was arranged for the patient. At the time of the
operation, MRI showed an excellent response
with a small residual soft tissue component
around the 1% rib.

The operation took place 4 months after the
patient first came to the outpatient department.
The left clavicle was exposed via the anterior
approach. Osteotomy was performed on the left
clavicle for 1¥ rib dissection. Careful dissection
of the exposed left 1* rib was done, and then
the rib was resected as a whole (Figure 5). The
clavicle osteotomy was put back in place and
fixed with 2 dynamic compression plates and
screws. Five days after the operation, the pa-
tient was discharged in a stable condition (Figure
6). Pathological complete response (pCR) was
reported with sequestrum and fibrosis in the
removed left 1¥ rib. The proximal cut end was
free of tumor cells. (ypTORO)

After the operation, adjuvant chemotherapy
with 2 courses of combined vincristine, dacti-
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Fig. 6. The chest radiograph showed the status post-osteotomy.

The clavicle was placed back in position and fixed with 2 dynamic

compression plates and screws.

nomycin and cyclophosphamide and 2 courses
of ifosfamide and etoposide was given. There
was no specific discomfort except 1 episode
of elevated liver function without jaundice or
coagulopathy. Six months after the operation,
there appeared to be no signs of recurrence.

Discussion

The term Ewing’s sarcoma was first used
in 1921 by Dr. Ewing [1], and it was originally
thought to be a biologically distinct entity. How-
ever, over time a spectrum of malignant tumors
that shared the histological component of small
round blue cells was found. These included
primitive neuroectodermal tumor (PNET) of the
soft tissue and bone, extraosseous Ewing’s sar-
coma (EES), and Askin tumor, which were all
later classified as the Ewing’s sarcoma family
of tumors (ESFT). They share a uniformity of
immunohistochemical, cytogenic and molecular

Thorac Med 2013. Vol. 28 No. 6

characteristics, and also have identical respons-
es to Ewing-based chemotherapy regimens [2-
3]. Although there is a wide spectrum of neural
differentiation in ESFT, with Ewing’s sarcoma
being least differentiated, the tumors share a
common translocation between the EWS gene
on chromosome 22 and 1 of 3 ETS-like genes,
especially the FLi-1 gene on chromosome 11
[4]. RT-PCR and FISH are 2 of the molecular
diagnostic tests that can aid in the detection of
the presence of ESFT-specific translocations [5].

Ewing’s sarcoma appears grossly to be a
gray-white tumor with necrosis, hemorrhage,
or cyst formation. It is composed of monoto-
nous sheets of small round cells with medium-
size, round or oval nuclei, a high nucleus-to-
cytoplasmic ratio, and inconspicuous nucleoli
[3,6]. Another common trait of these tumors is
an over-expression of CD99, which is a trans-
membrane protein encoded by the MIC-2 gene,
and can be a useful positive marker when ruling
out other differential diagnostic considerations
[7-8].

Ewing’s sarcoma is the 2nd most common
primary bone malignancy of childhood and
adolescence [9-10]. However, our patient was a
45-year-old male not previously diagnosed with
Ewing’s sarcoma. Data on adult patients are
relatively scarce in the current literature. Some
reports suggested that the behavior of Ewing’s
sarcoma in adults is no different from its behav-
ior in children [11], and in other reports, adults
were found to have a worse outcome [12-14].
In a study of 44 adult patients evaluated for
Ewing’s sarcoma, it was concluded that people
over the age of 26 had survival rates inferior to
those of younger adults [15].

The long bone of the lower extremities, the
pelvis and the humerus are some of the mainly
affected sites. In the first Intergroup Ewing’s
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Sarcoma Study (IESS), comprising 303 pa-
tients, the most common distribution of primary
sites, in order, was the lower extremities, pelvis,
upper extremities, axial skeletal or ribs, and
face. The ribs accounted for about 12.9% of all
cases [16-17]. Other studies reported that the in-
cidence rate in the ribs was around 10% [18-21].
Patients with tumor localized to the ribs did not
seem to present with a poorer prognosis [22]. In
a study of 34 patients with Ewing’s sarcoma of
the ribs, the affected rib was found radiographi-
cally to be predominantly lytic in 82% of cases
[23], which was in accordance with the finding
in our presented case. The initial symptoms
included intermittent localized thoracic pain,
pleuritic pain, intermittent fever, and dyspnea.
The most important clinical finding was pleural
effusion and a palpable mass [24].

Treatment options for Ewing’s sarcoma
include induction chemotherapy, local control
with either surgery or radiation or the combina-
tion of both, and adjuvant chemotherapy [25].
This is because most patients with localized
disease at diagnosis have subclinical microme-
tastases; therefore, multidrug chemotherapy as
well as local control of disease is indicated for
all patients. Included among the current stan-
dard chemotherapeutic agents are vincristine,
doxorubicin, and cyclophosphamide, alternat-
ing with ifosfamide and etoposide [3,26]. The
disease had an extremely high fatality rate be-
fore the use of systemic therapy, which was in-
troduced in the early 1970s: the 5-year survival
rate was less than 20% [27]. However, since the
use of adjuvant chemotherapy, there has been a
marked improvement in the outcome -- local-
ized disease now has a 70% 5-year survival rate
[28]. However, there is still an unacceptably
high relapse rate of 30%, and the prognosis af-
ter relapse is fatal [29].
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