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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
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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
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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



NLR as a Prognostic Factor of NSCLC

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)
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= "1‘ Log-rank test p<0.001
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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.



Transdiaphragmatic Actinomycosis 339

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
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(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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