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Persistent Hypersomnolence in an Elderly Patient
Treated for Obstructive Sleep Apnea Syndrome
— A Case Report

Yung-Fa Lai, Chien-Hung Chin*, Mao-Chang Su*,**

Obstructive sleep apnea (OSA) is prevalent in the middle-aged and elderly population.
OSA causes sleep fragmentation with intermittent oxygen desaturation and is the most
common cause of excessive sleepiness, which often improves after treatment. Narcolepsy
is a neurological disorder and is another common cause of excessive sleepiness. However,
coexistent narcolepsy in OSA patients is uncommon. Unlike OSA, narcolepsy is rarely
discovered among elderly people. Therefore, we report an elderly OSA patient co-morbid with
narcolepsy, a very rare condition in clinical practice. (Thorac Med 2009; 24: 133-138)

Key words: elderly, excessive sleepiness, narcolepsy, obstructive sleep apnea

Introduction

Obstructive sleep apnea (OSA) is prevalent
in the middle-aged and elderly population, es-
pecially in obese male subjects [1]. It is charac-
terized by repetitive pharyngeal collapse during
sleep and is associated with intermittent oxygen
desaturation and arousals. Owing to the frag-
mented nature of their sleep, patients with OSA
usually suffer from un-restorative sleep. Thus,
OSA is the most common cause of excessive
sleepiness. Another common cause of excessive
sleepiness is narcolepsy with or without cata-
plexy, of which the prevalence is much lower

than that of OSA. The typical onset of narco-
lepsy occurs during adolescence, and is seldom
diagnosed among the elderly [2]. The combina-
tion of OSA and narcolepsy might be discov-
ered occasionally in clinical practice; however,
the occurrence of such a coexistent condition is
extremely rare, especially in elderly subjects.
We report the case of an elderly OSA patient
found to be co-morbid with narcolepsy.

Case Report

The patient was an 83-year-old man, who
visited our clinic due to habitual snoring for 10

Chest Division, Department of Internal Medicine, E-Da Hospital / Department of Occupational Therapy, I-Shou
University, Kaohsiung, Taiwan; *Division of Pulmonary and Critical Care Medicine, Department of Internal
Medicine, Chang Gung Memorial Hospital — Kaohsiung Medical Center, Chang Gung University College of
Medicine, Kaohsiung, Taiwan; **Department of Respiratory Care, Chang Gung Institute of Technology, Chiayi, Taiwan
Address reprint requests to: Dr. Mao-Chang Su, Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine, Chang Gung Memorial Hospital, Kaohsiung, Taiwan, No. 123, Ta-Pei Road, Niao-Sung Hsiang,

Kaohsiung Hsien, Taiwan 83305, R.O.C.
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years and excessive sleepiness, with an Epworth
sleepiness scale of 13. Apart from the typical
symptoms of OSA, the patient reported that he
dreamed a lot every night, even during daytime
naps. This phenomenon had occurred since he
was young, and most of the dreams were night-
mares. Detailed history-taking and a medical
chart review revealed no significant neurologi-
cal, psychological, or metabolic disorders. The
patient was slightly obese, with a body mass
index of 26.4 kg/m” (height: 152 cm, weight:
61 kg). Physical examination revealed no upper
airway abnormality such as tonsil enlargement
or oro-facial deformity.

An overnight polysomnographic study was
conducted thereafter and severe OSA with an
apnea-hypopnea index (AHI) of 32.8/h was
revealed. The sleep stage scoring was done in
30-second intervals by experienced technicians,
following the standard criteria [3] during the
polysomnographic study. By definition, ob-
structive apnea is a cessation of airflow for at
least 10 seconds, with an effort to breath during
apnea. Obstructive hypopnea was defined as an
abnormal respiratory event with at least a 30%
reduction in thoraco-abdominal movement or
airflow as compared to baseline, lasting at least
10 seconds, and with >4% oxygen desaturation.
The AHI was defined as the total number of ap-
neas and hypopneas per hour of electroencepha-
lographic sleep [4].

After the diagnosis of OSA, therapy with
routine nasal continuous positive airway pres-
sure (nCPAP) was used with an intra-laboratory
nCPAP titration to 10 cm H,O. The patient used
nCPAP regularly with a good compliance. Nev-
ertheless, excessive sleepiness persisted, despite
5 months of nCPAP treatment. He still dreamed
frequently, but most of the dreams were vivid.
Although no obvious cataplexy had ever been

Thorac Med 2009. Vol. 24 No. 3

experienced, he had experienced episodic sleep
paralysis and hypnagogic hallucination. No ob-
vious nocturnal sleep disruption or automatic
behavior was noted. Due to persistent sleepi-
ness, the patient received a multiple sleep laten-
cy test (MSLT) following a nocturnal polysom-
nography. The findings were consistent with
narcolepsy, with an average sleep latency of 4
1/2 minutes and a sleep-onset rapid eye move-
ment period (SOREMP) appearing during all 5
naps of the MSLT (Figure 1). Since no medica-
tion benefit had been documented for elderly
patients with narcolepsy, lifestyle modification
with regular nCPAP use during sleep was the
only advice for this patient.

Discussion

We report an elderly OSA patient co-mor-
bid with narcolepsy. This disease combination,
with both diseases contributing to excessive
sleepiness, is uncommon, and this patient might
be the oldest to be reported with both OSA and
narcolepsy.

OSA is characterized by repeated episodes
of complete or partial upper airway obstruction
during sleep, with a preservation of respiratory
effort. These respiratory events often result in
intermittent reductions in blood oxygen satura-
tion and are usually terminated by brief arous-
als from sleep. The prevalence of OSA was es-
timated to be at least 2-4% [1]. It is more com-
mon in obese male subjects, particularly in the
middle-aged and elderly population [1]. Since
the patients’ sleep is fragmented and non-restor-
ative, excessive sleepiness is the major present-
ing complaint, resulting in a decline in the qual-
ity of life [5]. OSA also has strong correlations
with hypertension [6], acute cardiovascular
events and stroke [7-8]. The diagnosis of OSA
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Fig. 1. Hypnogram of the multiple sleep latency test following an overnight polysomnography. This patient took 5 daytime naps with

an average sleep latency of 4 1/2 minutes. A sleep onset rapid eye movement (REM) period appeared during each nap. The findings are

consistent with the diagnosis of narcolepsy.

can be made by an overnight full polysomnog-
raphy, and is defined as an AHI of more than 5/
hr during sleep. nCPAP is by far the most ef-
fective and most frequently introduced therapy
for OSA. Treating OSA with nCPAP not only
reverses excessive sleepiness, but also lowers
blood pressure in patients with refractory hy-
pertension and reduces the rates of cardiovascu-
lar events [7, 9].

Narcolepsy is another disorder with the ma-
jor complaint of excessive sleepiness. Its onset
occurs after 5 years of age, and most typically
between the ages of 15 and 25 years [2]. Di-
agnosis of narcolepsy can be made clinically
based on the presence of cataplexy, with the
assistance of the MSLT or by measurement of
cerebrospinal fluid (CSF) hypocretin-1 levels
[10-11]. Cataplexy is characterized by a sud-
den loss of bilateral muscle tone provoked by
strong emotions that are usually positive, such
as laughter, pride, elation, or surprise. At the ge-
netic level, narcolepsy is closely associated with
the human leukocyte antigen (HLA) subtype

DQB1*0602 [12]. Other HLA subtypes might
also be related to narcolepsy. Cases of narco-
lepsy without cataplexy represent 10 to 50% of
the narcoleptic population [13]. Nocturnal sleep
disruption with frequent awakening and night-
mares may occur. The diagnosis of narcolepsy
without cataplexy must be confirmed by noctur-
nal polysomnography, followed by an MSLT.
The mean sleep latency for narcoleptic patients
on the MSLT is less than or equal to 8 minutes,
and 2 or more SOREMPs should be observed
following sufficient nocturnal sleep (minimum
6 hours) during the night prior to the test [14].
The case we report herein is that of a typical
patient with OSA diagnosed by standard over-
night polysomnography and by the classical
symptoms. Despite a good adherence to nCPAP
therapy by this patient, sleepiness remained.
Although some OSA patients may still experi-
ence excess sleepiness after treatment [15-16],
attention to other causes of sleepiness is seldom
paid. With persistent hypersomnolence after
treatment for OSA, it is necessary to survey

MEEsss © REI984E24553 5



136 Yung-Fa Lai, Chien-Hung Chin, et al.

the possible causes, such as inadequate nCPAP
pressure or poor nCPAP compliance [17]. A
detailed history-taking and an MSLT should be
done to rule out superimposed narcolepsy. Al-
though the appearance of 2 or more SOREMPs
during MSLT is suggestive of narcolepsy,
MSLT for patients with pure OSA may also
yield the same findings [18]. The frequency of
SOREMPs might be correlated to the severity
of OSA. Perhaps the sleep deprivation due to
untreated OSA is the major cause of 2 or more
SOREMPs. It is highly possible that the clinical
features that mimic narcolepsy can be dimin-
ished by CPAP treatment by the way of abolish-
ing sleep apnea. The diagnosis of narcolepsy
for this patient can be confirmed after proper
treatment for OSA. The question remaining
unanswered is whether drug therapy would be
beneficial for the male patient reported in the
present case.

Some aspects of this case remain to be clar-
ified. First, the patient did not undergo a CSF
study which might reveal a low hypocretin con-
centration, or a genetic study regarding HLA
subtypes. However, the diagnosis of narcolepsy
was made according to the standard diagnostic
procedure, i.e. MSLT following an overnight
polysomnograpgy [14]. He might be the oldest
patient with narcolepsy discovered after being
treated for OSA. Secondly, the transformation
of nightmares to vivid dreams was reported by
the patient himself, but could not be confirmed
by the methods used in the present study. How-
ever, such a pleasant experience--the transfor-
mation of nightmares to vivid dreams--may im-
ply that the use of nCPAP not only improves the
physical status, but also has a positive influence
on the patient’s memory and mental health. A
further investigation will be needed to test this
hypothesis.

Thorac Med 2009. Vol. 24 No. 3

In conclusion, OSA is prevalent among
middle-aged and elderly subjects. Narcolepsy is
a neurological disease sharing a similar mani-
festation of excessive sleepiness with OSA.
Although there is no published epidemiologic
study regarding the coexistence of OSA and
narcolepsy, this co-morbidity does exist. Narco-
lepsy should always be ruled out when sleepi-
ness remains after optimal treatment for OSA,
even though narcolepsy rarely occurs among
the elderly.
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F-18 FDG-Positron Emission Tomographic Scanning
in Pulmonary Wegener’s Granulomatosis

Yi-Ting Chen, En-Ting Chang, Kuei-Ying Su*, Shu-Hsin Liu**, Jen-Jyh Lee

Positron emission tomography (PET) with F-18 fluorodeoxyglucose (FDG) has become
an important tool in differentiating benign from malignant lung lesions. But, the specificity
tends to be low, especially when chronic nonmalignant inflammatory processes are prevalent.

Several kinds of vasculitis and granulomatous disease have been reported to have
FDG-uptake in the scan. We presented 2 patients whose diagnosis of pulmonary Wegener’s
granulomatosis showed positive results with regard to the FDG-PET scan. From a literature
review, we also tried to deduce the characteristics of PET scan results in Wegener’s
granulomatosis. (Thorac Med 2009; 24: 139-144)

Key words: pulmonary Wegener’s granulomatosis, FDG-PET, false-positive

Introduction

Positron emission tomography (PET) with
F-18 fluorodeoxyglucose (FDQG) is an important
tool in differentiating benign from malignant
lesions [1]. Patients with increased FDG up-
take (a so-called positive PET scan) require
further evaluation until the lesions are consid-
ered malignant or proven otherwise. However,
false-positive scans have been reported with a
number of entities, especially in infectious and
inflammatory processes such as tuberculosis,
histoplasmosis, cryptococcosis, sarcoidosis and
rheumatoid nodules [2-5].

Wegener’s granulomatosis is a necrotizing
granulomatous vasculitis. Lung involvement

occurs in 90% of patients [6]. The most com-
mon findings in computed tomography (CT) are
multiple pulmonary nodules or masses. Masses
usually range in size from 2 to 4 cm in diam-
eter, but may be much larger. Cavitation was
noticed in 26% of detected nodules and masses
[7]. Pathologic studies are planned in patients
with pulmonary Wegener’s granulomatosis
from other causes. There are only rare reports
of F-18 FDG-PET scanning in pulmonary We-
gener’s granulomatosis, although positive PET
scans for inflammatory lesions are reasonable.

Case Reports

Case 1

Chest Medicine, Department of Internal Medicine, Buddhist Tzu Chi General Hospital; *Rheumatology, Department
of Internal Medicine, Buddhist Tzu Chi General Hospital; **Department of Nuclear Medicine, Buddhist Tzu Chi

General Hospital
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A 51-year-old male presented with fever
(body temperature was 39°C) and right lower
chest pain. Initial chest plain film showed a soft
tissue mass near the right heart border with an
air-bronchogram. The chest CT scan showed
multiple nodules 40 days later. CT-guided bi-
opsy was performed and the pathologic report
showed necrotizing granulomas with a geo-
graphic pattern of necrosis surrounded by lym-
phocytes, plasma cells and macrophages. The
c-antineutrophil cytoplasm antibody (c-ANCA)
was 1:320 (normal c-ANCA range <1:20). Pul-
monary Wegener’s granulomatosis was diag-
nosed. The patient received an F-18 FDG-PET
scan and a positive result was noted (Figure 1).
After treatment with prednisolone and cyclo-
phosphamide, the pulmonary lesions resolved
and the patient was discharged.

Case 2

A 7l-year-old woman was admitted due to
hemoptysis without fever. Chest radiography
showed multiple nodules. An F-18 FDG-PET
scan was arranged, with early phase SUVmax
3.79 and delayed phase SUVmax 5.2 (Figure
2). Malignant pulmonary metastasis was diag-
nosed. CT-guided biopsy was performed and
the pathologic report showed necrotizing granu-
loma with a geographic pattern. The serological
c-ANCA titer was 1:1280. After treatment with
steroid and cyclophosphamide, the patient was
discharged with resolution of the active lung le-

sions.

Discussion

To identify malignant pulmonary lesions,
most studies of FDG-PET operate at a point on
the receiver operating characteristic curve at
which sensitivity and specificity are approxi-

Thorac Med 2009. Vol. 24 No. 3

Fig. 1. Chest computed tomography showed soft tissue masses at the

right heart border, posterior mediastinum and left lower lung. The
F-18 FDG-PET scan showed positive uptake at these lesions.

mately 96.8% and 77.8%, respectively [8]. The
specificity tends to be even lower when chronic
nonmalignant inflammatory processes are
prevalent. F-18 FDG accumulates in cells with
a high rate of glycolysis, a metabolic process
that is present in cancer cells and inflamma-
tory cells, such as granulocytes and activated
macrophages [9]. Therefore, PET seems to be
a promising imaging technique in patients with
vasculitis. FDG accumulation on PET scanning
has been reported in several vasculitis diseases,
including giant cell arteritis, Takayasu’s arteri-
tis, polyarteritis nodosa, polymyalgia rheumati-
ca, cardiac damage in Churg-Strauss syndrome,
and pulmonary artery aneurysm in Behget dis-
ease [10-15].
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Fig. 2. Chest radiograph showed several nodules and masses in the bilateral lungs, with pleural effusion on the right side. The

F-18 FDG-PET scan showed positive uptake of the right lung mass.

Wegener’s granulomatosis is characterized
pathologically by a necrotizing granulomatous
inflammation of the lower and upper respira-
tory tracts, together with microabscesses. Our 2
patients both had multiple pulmonary nodules
with positive FDG-uptake. Three case reports
have mentioned that active Wegener’s granu-
lomatosis could appear as a positive PET scan,
and 2 other cases were identified in other pro-
spective studies (Table 1) [12-13, 16-18]. With
the addition of our 2 cases, there have been 7
cases; 6 of them had pulmonary involvement:
4 presented with multifocal lung lesions with
or without cavity, 1 had a solitary pulmonary
nodule, and the PET scan pattern of the other
patient was not described in the paper. Two of
the 7 cases had uptake as nasosinusal tumor.
Three cases received a 2nd PET scan after med-
ical treatment for Wegener’s granulomatosis,

and all the follow-up scans showed negative or
diminished uptake when the disease activity de-
creased.

Although there has been no large study on
the role of F-18 FDG-PET scans in pulmonary
Wegener’s granulomatosis, these cases reveal
that physicians should be careful regarding the
diagnosis of patients with a positive F-18 FDG-
PET scan result. In particular, about 9% of pa-
tients with Wegener’s granulomatosis present
disease localized to the lung [6]. This limited
form may mimic pulmonary metastasis or lung
cancer. The diagnostic criteria used to differ-
entiate benign from malignant lung nodules
using integrated PET/CT have been proposed
in a prospective study [18], which included 76
patients with 84 pulmonary tumors suspected of
malignancy and considered eligible for surgi-
cal resection. Histologically, 11 lesions (14.5%)

MEEsss © REI984E24553 5
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Table 1. Studies of F-18 Fluorodeoxyglucose Positron Emission Tomography in Wegener’s Granulomatosis

First Author Study Design No. *  Conclusions

(Reference)

Blockmans [13] Case report 1 Uptake in both lungs, nose, and shoulders.

Beggs [16] Case report 1 Several areas of intense uptake in the lung, with at least one
cavitary lung mass.
Post-treatment follow-up: decreased uptake or resolution of
all lesions.

Jouret [17] Case report 1 Severe expansion of a nasosinusal tumor into the brain, with
positive uptake.
Post-treatment follow-up: decreased uptake.

Quaia [18] Prospective study 1 Solitary pulmonary nodule, 2 cm in diameter, with positive
uptake.

Bleeker [12] Prospective study 1 Positive lung uptake at diagnosis.

Post-treatment follow-up: negative uptake

*Number of patients with Wegener’s granulomatosis

were shown to be benign, 1 of which was We-
gener’s granulomatosis (1.3%). The actual role
of the PET study with regard to pulmonary le-
sions has its limitations when the diagnosis is
uncertain. The definite diagnosis of Wegener’s
granulomatosis still relies on the American Col-
lege of Rheumatology 1990 criteria: (1) devel-
opment of oral ulcers, or purulent or bloody na-
sal discharge; (2) the presence of nodules, fixed
infiltrates, or cavities on chest radiograph; (3)
microhematuria or red cell casts in urine sedi-
ment; and (4) histologic changes of granuloma-
tous inflammation within the wall of an artery
or in the perivascular or extravascular area. A
patient is said to have Wegener’s granulomato-
sis if at least 2 of these 4 criteria are present [19].

In conclusion, granulomatous diseases caus-
ed by inflammation or infection can mimic pul-
monary malignancy and appear as a positive
PET scan. Several kinds of vasculitis also have
been reported to have an F-18 FDG uptake. Pa-
thologically, Wegener’s granulomatosis is a dis-
ease of both necrotizing granuloma and vascu-

Thorac Med 2009. Vol. 24 No. 3

litis. When reading the PET scan, if there are
“positive” lung lesions, the following hints indi-
cate the possibility of Wegener’s granulomato-
sis: (1) nodular or tumor-like, multifocal pulmo-
nary uptake with or without cavity; (2) concur-
rent positive lesions in the nasosinusal region;
and (3) decreased uptake after specific treat-
ment. To differentiate Wegener’s granuloma-
tosis from other granulomatous diseases and
neoplasms, tissue proof is usual necessary [20].
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A Case Report of Hyperbaric Oxygen Therapy for
a Patient with Carbon Monoxide Poisoning and
Cardiogenic Pulmonary Edema

Ruey-Meei Lee*, **, Kun-Lun Huang**, ***, Chung-Kan Peng**,
Wann-Cherng Perng**

Acute carbon monoxide (CO) poisoning is one of the most common causes of lethal
poisoning. The incidence of acute CO poisoning has been increasing in recent years, and it
may occur accidentally or intentionally. CO actively competes with oxygen (O,) at hemoglobin
(Hb) binding sites and disrupts the mitochondrial electron-transport chain. Severe CO
poisoning can lead to tissue hypoxia, which can result in immediate death or in delayed
neuropsychiatric sequelae. Hyperbaric oxygen (HBO,) therapy plays an important role in
the rapid elimination of CO from the body, thereby minimizing tissue hypoxia and injury. We
report the case of an 18-year-old woman with severe CO poisoning and acute cardiogenic
pulmonary edema who was treated successfully with HBO, therapy. (Thorac Med 2009; 24:

145-150)

Key words: CO, acute pulmonary edema, HBO,

Introduction

The effect of carbon monoxide (CO) poi-
soning may be acute (with cardiac or neurologic
injuries) and delayed (with delayed neuropsy-
chiatric sequelae). CO has approximately 200-
250 times higher affinity for hemoglobin (Hb)
than does O, [1]. When the blood CO level is
high, it can displace O, from Hb, resulting in
reduced O, delivery to tissues and leading to

tissue hypoxia. CO can directly bind to mito-
chondrial cytochrome o 3 oxidase and P, [1],
with the resultant disruption of the mitochon-
drial respiratory chain and the impairment of
ATP production. The effect of hypoxia is most
destructive in tissues with high O, consumption,
such as in the brain and heart. In CO poisoning,
signs and symptoms of hypoxic encephalopa-
thy and neurological sequelae have been well
described, but myocardial injury and sequelae
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are rarely discussed. Herein, we report a case of
CO intoxication, complicated by acute cardio-
genic pulmonary edema.

Case Report

An 18-year-old woman with a history of
major depression and under irregular treatment
was brought to the emergency department of
Kinmen Army Hospital. Her family found her
unconscious in her room in the morning after
she had attempted suicide by inhaling the fumes
of burning charcoal.

She was in a deep coma, and her blood
carboxy-hemoglobin (COHDb) level was 39%.
Since she was unconscious, endotracheal in-
tubation was performed for airway protection.
She was then transferred to our hospital by air
transport.

Upon arrival at our hospital, she was afe-
brile, and her blood pressure was 99/66 mmHg;
heart rate, 115 beats per minute; respiratory
rate, 28 breaths per minute; and GCS, EIM2V.,.
In general, she was comatose and had labored
respiration. Pink, frothy sputum was noticed
in the endotracheal tube. Her lung fields were
remarkable for bilateral diffuse crackles. Her
heart beat was rapid, but regular and without
murmur. Other physical findings were unre-
markable.

Laboratory findings showed leukocyto-
sis (WBC count: 19000/mm®) with neutrophil
predominant (85%), increased CRP (17 mg/dl)
and elevated cardiac enzyme levels (troponin-I:
10.24 ng/ml, CPK: 1031 U/l, CKMB: 60U/,
AST: 94 U/l, and ALT: 52 U/l). Arterial blood
gas analysis, which was performed using the
blood sample drawn while the patient was on
endotracheal intubation with 100% oxygen,
showed the following results: pH: 7.353, PCO,:

Thorac Med 2009. Vol. 24 No. 3

25.5 mmHg, PO,: 76 mmHg, HCO,: 14 mEq/
1, and Sa0,: 94%. The COHD level was 3%.
The chest X-ray (CXR) revealed bilateral peri-
hilar infiltration with a normal heart size, which
was compatible with acute pulmonary edema.
Electrocardiogram showed sinus tachycardia
(109/min). The trans-thoracic echocardiogram
showed mild global hypo-kinesis with an ejec-
tion fraction (EF) of 35%. She was diagnosed
as acute pulmonary edema caused by CO-
related cardiac injury. A single dose of diuretic
was given immediately, followed by 1 session
of HBO.,.

After 8 hours of admission, a Swan-Ganz
catheter was emplaced, revealing high central
venous pressure (24 cmH,0) and high pulmo-
nary capillary wedge pressure (23 cmH,0),
which indicated congestive heart failure. She
was treated with HBO, at 2.5 atmospheres abso-
lute (ATA) for 90 minutes per session, 1 session
per day. After the 3rd session of HBO, therapy, a
follow-up echocardiogram showed EF of 60%.
Cardiac enzymes returned to a normal range
within 5 days (Figure 1). Daily monitoring of
cardiac function and the Swan-Ganz catheter
showed significant improvement (Table 1). The
patient regained complete consciousness on the
3rd day of admission, and her lungs were clear
of congestion on the CXR (Figure 2A, B). She
was extubated on the 5th hospital day. HBO,
therapy was continued for another 6 sessions,
and the patient was discharged from our hospi-
tal after complete recovery. The patient was last
followed up 1 year after discharge, and she had
suffered neither delayed neuropsychological
nor cardiac sequelae.

Discussion

CO is a colorless, odorless, tasteless and no-
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Fig. 1. Recovery of cardiac enzymes after HBO,

nirritating gas produced by the incomplete
combustion of any carbon-containing fuel [2].
CO has a high affinity for Hb, and a lethal con-
centration of COHb can be achieved within
10 minutes in the confines of a closed garage
[3]. Sources of CO poisoning are either endog-
enous or exogenous. The endogenous source of
CO production is heme degradation by heme
oxygenase, and a higher rate of production is
seen in hemolytic anemia and sepsis [4-5]. The
exogenous sources include microbial activity
in plant life, automobile exhaust, defectively
functioning heaters and cooking appliances,
industrial exhaust, mining accidents, fire, meth-
ylene chloride poisoning, cigarette smoking and
suicide attempts.

The central nervous system involvement
and delayed neuropsychiatric sequelae in CO
poisoning have been well described before.
Myocardial injury is frequently found on ad-
mission of patients with moderate to severe CO
poisoning, and the mortality rate has increased,
even in low-risk populations. Henry et al. re-
ported that the hospital mortality rate from CO
poisoning with myocardial injury was about 5%
[6].

Myocardial injury by CO occurs through a
combination of tissue hypoxia and direct CO-
related damage at the cellular level. CO com-
petes with O, for binding to Hb; this causes an
O,-Hb dissociation curve shift to the left, thus
impairing the release of O, at the tissue level,
and resulting in tissue hypoxia. Myoglobin and
mitochondrial cytochrome a 3 oxidase are other
heme-containing proteins that bind CO; when
this occurs, it directly impairs cellular respira-
tion [1]. Oxygen free radical formation and
lipid peroxidation are also implicated in tissue
death [7].

The affinity of myoglobin for CO is 30 to
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Table 1. Swan-Ganz catheter data for our patient

Date (alt?tzz 81 h) Day 2 Day 3
Mode ASV ASV PS
FiO2 100% 80% 50%
HR (beat/min) 115 108 93
Arterial pressure (S/D/M) (mmHg) 124/41/67 122/53/72 104/40/57
CVP (mean) (mmHg) 24 7 7
PAP (S/D/M) (mmHg) 47/31/37 33/20/25 35/20/25
PCWP or LAP (mmHg) 23 13 7
C.O (L/min) 491 5.23

C.I (L/min/ M) 3.30 3.51

SVI (ml/beat/ M?) 427 48.4

SVRI (dynes-sec-cm™) 700 1435

PVRI (dynes-sec-cm™) 228 199

Fig. 2A, B. CXR, AP views on admission showed bilateral pulmonary edema and improvement on the 3rd day

50 times greater than its affinity for O,, whereas ly [8]. The heart is a highly O,-consuming tis-
cytochrome a 3 oxidase binds CO and O, equal- sue, and CO binding to cardiac muscle occurs 3

Thorac Med 2009. Vol. 24 No. 3
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times more than binding to skeletal muscle [1];
thus, the heart is particularly vulnerable to hy-
poxia.

Clinically, the cardiovascular effects of CO
include myocardial ischemia, pulmonary edema,
ventricular dysfunction and arrhythmias. Pul-
monary edema occurs in 10% to 30% of acute
CO poisoning cases [9]. Pulmonary edema is
possibly due to tissue hypoxia, toxic effects on
the alveolar membrane, left ventricular failure,
and aspiration after loss of consciousness [10].
Myocardial involvement is noted by changes
in ECGs with and without elevation of cardiac
biomarkers (Troponin-I and CK-MB). Thus far,
the number of sessions of HBO, therapy that is
required to ameliorate CO poisoning remains
unclear. Serial evaluation of cardiac biomarkers
and ECG can be used to monitor the recovery
from myocardial injury, as in our patient.

The mainstay of therapy in CO poisoning is
to provide O, supplementation, ventilator sup-
port as necessary and cardiac function monitor-
ing. The half-life of COHb is 5 hours in room
air, 90 minutes with 100% normobaric oxygen
therapy, and as short as 20 minutes with HBO,
[1]. Thus, HBO, therapy is an important adjunc-
tive therapy in CO poisoning with myocardial
injury, for both life-saving and the prevention
of sequelae. In our hospital, HBO, is adminis-
tered to patients with moderate to severe CO
poisoning as indicated, in up to 3 to 10 sessions
depending on the clinical condition.

The decision to administer HBO, can not
be made solely on the basis of the COHb level
[11-12]. In this patient, we administered HBO,
therapy regardless of her normal COHb level.
We witnessed a complete recovery from CO-
induced cardiac and neurological injury after

a total 10 sessions of HBO,, without apparent
sequelae in the 1-year follow-up. The study of
a larger number of cases is needed to gain more
information about long-term cardiac sequelae,
such as delayed neuropsychiatric syndrome.
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Intramural Esophageal Bronchogenic Cyst —
Report of a Case

Kun-Chou Hsieh, Chao-Tien Hsu*

Bronchogenic cyst is a relatively rare mediastinal tumor. As the name implies, most of
these tumors arise from the broncho- pulmonary tract. In very rare cases, they may present in
the esophageal muscular layer. After progressive dysphagia of 6 months’ duration, our patient
sought treatment. Esophagogram and chest computed tomography revealed an esophageal
cyst with lumen compression. To alleviate the symptoms, we performed cyst removal by
enucleation through a right thoracotomy. During operation, we suggested emplacing a
nasogastric tube to render the dissection safer. The diagnosis was revised to bronchogenic
cyst after receiving the pathology results. (Thorac Med 2009; 24: 151-155)

Key words: bronchogenic cyst, mediastinal tumor, esophagus

Introduction

Bronchogenic cyst is derived from abnor-
mal budding of the primitive foregut. Most
cysts are located in the mediastinum, but oth-
ers may present in the lung parenchyma. The
location of the cyst depends on the timing of
bud formation. In very rare conditions, a bron-
chogenic cyst may be found in the esophagus,
pericardium, thymus and retroperitoneum.
About two-thirds of adult cases have milder re-
spiratory or digestive symptoms, but symptoms
in neonates are life-threatening. Total removal
of the cyst is suggested because of likely recur-
rence with incomplete resection.

We report a case of bronchogenic cyst lo-

cated between the trachea and the esophagus,
below the aortic arch. After suffering progres-
sive dysphagia for 6 months, the patient de-
cided to undergo an operation to remove the
mediastinal cyst. The thoracoscopy approach
was difficult to perform, so a right thoracotomy
was done. Intraoperatively, the tumor was lo-
cated within the esophageal muscular layer and
was removed smoothly. Postoperatively, the pa-
tient recovered uneventfully and the dysphagia
had not recurred during a 10-month follow-up
period.

Case Report

This patient was a 58-year-old male with-
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out systemic disease. He had been drinking and
smoking for 30 years. Because of a sore-throat
and worsening dysphagia in the most recent 6
months, he went to the hospital for examina-
tion. No tumor was found at the nasopharynx
or hypopharynx, but leukoplakia in the left
arytenoid- epiglottitis fold was noted with
laryngoscopy. Biopsy from the leukoplakia re-
vealed parakeratosis and squamous epithelial
hyper-plasia. The dysphagia was evaluated by
water-soluble esophago- graphy and endoscopy,
with both demonstrating a bulging lesion with
a smooth mucosa, 22 cm from the upper inci-
sor. Extrinsic compression of the esophagus by
the tumor was found. Further chest computed
tomography (CT) was done to localize the site
and to measure the tumor size (Figure 1). A
round tumor was found between the esophagus
and trachea, and below the aortic arch. The tu-
mor had low density with homogenous content
(20-30 Housefield units), so an enterogenous
cyst was highly suspected.

To relieve the symptoms, a resection of the
cyst was prepared. Under selective 1-lung ven-

tilation, a right thoracotomy was performed
along the 5th intercostal space. Intraoperatively,
we emplaced a nasogastric tube for guidance in
the dissection. The nasogastric tube was also a
good tool to check the integrity of the esopha-
gus, which was placed underwater and filled
with air through the tube. The azygos vein was
divided for better exposure. We found the tumor
located within the muscle layer of the esopha-
gus. Since the tumor was medial to the esopha-
gus and protruding to the left side, turning the
tumor to the opposite side following muscle-
splitting helped the dissection. Therefore, the
tumor was removed completely by enucleation
without rupture. There was no fistula between
the cyst and the esophageal lumen. The esopha-
geal mucosa was intact and the muscle was ap-
proximated to prevent diverticulum formation.
The size of the tumor was 3.5 x 2.4 x 1.6 cm.
On cross section, a cystic lesion with a smooth
inner surface and milky fluid was found. The
microscopic finding revealed a cyst lined with
ciliated respiratory epithelium. Smooth muscle
fibers surrounded the cyst wall (Figure 2). From
the pathological findings, bronchogenic cyst

Fig. 1. A round tumor with homogenous content of lower density
was located between the esophagus and the trachea, and beneath the
azygos vein. The tumor was difficult to approach by thoracoscopy.

Thorac Med 2009. Vol. 24 No. 3

Fig. 2. Under microscopic view, pseudo-stratified epithelium lined

with cilia was clearly seen, and was surrounded by smooth muscle.
The hyaline cartilage was not seen in our case. (200X, H&E stain)
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was diagnosed. The patient returned to oral
intake on the 3rd postoperative day. After a
10-month follow-up, the patient no longer com-
plained about swallowing.

Discussion

At the end of the 3rd week of gestation,
the laryngo- tracheal groove is present in the
embryonic foregut. The dorsal portion elon-
gates to form the esophagus. The respiratory
tract is differentiated from the ventral portion.
Abnormal budding from any site of the foregut
can form cysts, including bronchogenic cysts,
enteric cysts and neuroenteric cysts. Among
these, bronchogenic cysts are the most frequent.
In 1948, Maier described the pathologic char-
acteristic of bronchogenic cysts as their being
lined with respiratory epithelium with cilia [1].
But other authors pointed out that the embry-
onic esophagus and trachea are both lined with
ciliated epithelium. The component of the cyst
wall is more specific in separating esophageal
cysts from bronchogenic cysts, such as in carti-
lage [2].

Distinguishing esophageal from the bron-
chial cysts is sometimes difficult, especially
when there is a lack of cartilage within the cyst
wall. According to a statement from Rosai and
Ackerman, the best evidence that a cyst in the
esophagus is of the esophageal type is the
presence of a definite double layer of smooth
muscle in the wall [3]. In our case, there was no
double smooth muscle layer present in the cyst
wall; therefore, the esophageal duplication cyst
might be excluded.

If an intramural esophageal cyst was found,
it was often misdiagnosed as leiomyoma, gas-
trointestinal stromal tumor, or even leiomyo-
sarcoma. These intramural esophageal cysts are

usually found in the middle and lower part of
the esophagus, and rarely in the upper part [4].

Various tools are available that can be used
to make a preoperative approach to mediasti-
nal tumor, of these, chest CT can localize and
characterize the tumor. Magnetic resonance
imaging has good sensitivity in detecting fluid-
filled tumor on T2-weighted images. Moreover,
MRI can provide a more precise location of the
tissue adjacent to the tumor than can chest CT.
Endoscopic ultrasound has a good ability to dis-
tinguish cystic from solid lesions and to confirm
the invasion depth of the tumor [5].

Most patients with intramural esophageal
bronchogenic tumor have symptoms. One re-
port revealed that the most common was dys-
phagia (61%), followed by chest pain (35%) [6].
The operation is more complicated when these
cysts become infected, ulcerated, or fistulized
to the aerodigestive tracts. Thus, earlier surgical
intervention is recommended, if these patients
are operable [7].

These bronchogenic cysts have a tendency
to recur if they are managed by aspiration, so a
complete resection is strongly suggested [8-9].
The tumor can be removed by open thoraco-
tomy or thoracoscopy or even by transoral en-
doscopic resection for small tumors [10]. In our
case, with the unusual location compared with
other cases, right thoracotomy may be a safer
method. To prevent the esophageal mucosa
from perforating, continuous transillumination
by esophagoscope was used for better control in
dissection [11]. We used a nasogastric tube for
our patient, instead of the esophagoscope.

In conclusion, the presence of pseudo-
stratified ciliated epithelium lining the inner
wall can define the cyst as a bronchogenic cyst.
This type of cyst is rarely found in the muscular
layer of the esophagus. The best management of
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choice is to remove it completely. We suggest
using a nasogastric tube intraoperatively, which
may be useful in helping to prevent the esopha-
gus from perforating during the dissection.

References

1.Maier HC. Bronchogenic cysts of the mediastinum. Ann
Surg 1948; 127: 476-502.

2.Horwitz JR, Lally KP. Bronchogenic and esophageal
duplication cyst in a single mediastinal mass in a child.
Pediatr Path Lab Med 1996; 16: 113-8.

3. Juan Rosai: mediastinum, Michael Houston, Rosai and
Ackerman’s Surgical Pathology, 9th ed, Philadelphia,
Elsevier Mosby, 2004; 461.

4.Harmand D, Grosdidier J, Hoeffel JC. Multiple broncho-
genic cysts of the esophagus. Am J Gastrointest 1981; 75:
321-3.

5. Westerterp M, van den Berg G, van Lanschot JB, et al.

Intramural bronchogenic cysts mimicking solid tumors.

Thorac Med 2009. Vol. 24 No. 3

Endosc 2004; 36(12): 1119-22.

6. Turkyilmaz A, Eroglu A, Subasi M, et al. Intramural
esophageal bronchogenic cysts. a review of the literature.
Dis of the Esophagus 2007; 20: 461-5.

7.Ribet ME, Copin MC, Gosselin B. Bronchogenic cysts of
the mediastinum. J Thorac Cardiovasc Surg 1995; 109:
1003-10.

8. Suen HC, Mathisen DJ, Grillo HC, et al. Surgical manag-
ement and radiological characteristics of bronchogenic
cysts. Ann Thorac Surg 1993; 55: 476-81.

9.Read CA, Moront M, Carangelo R, ef al. Recurrent bron-
chogenic cyst. An argument for complete surgical exci-
sion. Arch Surg 1991; 126: 1306-8.

10. Sashiyama H, Miyazaki S, Okazaki Y, et al. Eesophageal
bronchogenic cyst successfully excised by endoscopic
mucosal resection. Gastrointest Endosc 2002; 56: 141-5.

11. Cioffi U, Bonavina L, De Simone M, et al. Presentation
and surgical management of bronchogenic and esophageal
duplication cysts in adults. Chest 1998; 113: 1492.



Intramural Bronchogenic Cyst

FEP LI =R R PR SN (i o
EE

AFFREERIFEFT LDGIRE R o MR S HF A ENMA LA F R R ARE L

T v )

R EGER Y o A BERY S FIRFRLEPR %“iﬁ:‘&‘ﬁffﬂiﬁﬁ &
SRR VT PRET R R %ﬁﬁ”;\Iﬁuag“#%d‘ﬁ—?”ﬁvﬁfﬁs&f’ﬁii@é«
ZRBd e AT o APERERAT FUAEEALRL T2 2 FRIM S RER o 5 B
i LU R LA ERILRE o (9 F K 2009 24: 151-155)

q\-
wieg
o
+3
o

F_&

\\%

M o A F R R GRG0 S

155

4 T—lgﬂ s’qniff}ﬁi *:)f;;;g_frs

3
WE AR PR FF O A FR O REN O UFRRF LML FGHAECRIL

MeEsss © REI984E24553 5



156

Pulmonary and Gastric Mucosa-associated Lymphoid
Tissue Lymphoma in a Patient with Sjogren’s
Syndrome: A Case Report

*kk

Shu-Fang Huang*,**, Nan-Hsiung Feng*, Jen-Hsien Lin*, Wen-Chuan Tsai ***,
Chih-Kung Lin***, Wann-Cherng Perng**

Mucosa-associated lymphoid tissue (MALT) lymphoma may arise from certain autoim-
mune diseases (Sjogren’s syndrome, systemic lupus erythematosus, Hashimoto’s thyroiditis)
or infections (Helicobacter pylori). MALT lymphoma is indolent and often localized for a long
time. Coexistence of MALT lymphomas in 2 or more sites is rare. We reported a patient with
long-term symptoms of dry eyes and dry mouth who was admitted for evaluation of lung
lesions. The computed tomography (CT) guided biopsy specimen was too small to yield a
definite diagnosis. The diagnosis of pulmonary MALT lymphoma is based on the pathological
examination, often needing a larger specimen obtained through surgery. This patient was
diagnosed with Sjogren’s syndrome and unexpected gastric MALT lymphoma during this
hospitalization. The diagnosis of pulmonary MALT lymphoma was made using the polymerase
chain reaction (PCR) technique. (Thorac Med 2009; 24: 156-162)

Key words: pulmonary MALT lymphoma, gastric MALT lymphoma, Sjégren’s syndrome

Introduction

MALT lymphoma is thought to be derived
from the marginal zone B-cells. It was first de-
scribed as occurring in the gastrointestinal tract,
and is now known to play a role in a significant
proportion of extranodal B cell lymphomas.
MALT lymphoma can arise in many organs
and shares common clinical and histological

features. Because of its indolent nature, dis-
semination to another extranodal organ is not
usual. We describe herein a patient with long-
term symptoms of Sjogren’s syndrome who
presented coexisting pulmonary and gastric
lymphomas at diagnosis.
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Case Report

A 56-year-old female without a history of
medical disease presented with a 2-week histo-
ry of productive cough and left chest pain, and
a 2-day history of blood-tinged sputum. She
also had a 5-year history of dry eyes and dry
mouth. She denied having had fever or body
weight loss. Her chest radiography showed dif-
fuse tiny centrilobular opacities and irregular,
consolidated and nodular lesions in both lung
fields (Figure 1). Contrast-enhanced computed
tomography (CT) of the chest showed diffuse
tiny centrilobular opacities, pulmonary cysts
(less than 1.5 cm), irregular consolidations
with calcified nodules in them, and nodular le-
sions in both lung fields with lower lung zone
predominance (Figure 2). She underwent CT-
guided biopsy, and pathologic examination of
the lung tissue revealed a large deposit of eo-
sinophilic material, a few B lymphocytes, and
plasma cell infiltration. A conclusive diagnosis
was difficult to reach because of the limited
specimen. She refused invasive procedures,
such as video-assisted thoracoscopic surgery
(VATS) or thoracotomy. Sialoscintigraphy dem-
onstrated moderately to severely impaired func-
tion of the bilateral parotid glands and subman-
dibular glands. A positive Shirmer’s test, anti-
Ro (>240.0 U/ml) and anti-La (82.5 U/ml) were
also noted. Thus, she was diagnosed as having
Sjogren’s syndrome. She developed epigastric
pain and nausea during the same hospitaliza-
tion. Upper gastrointestinal endoscopy inciden-
tally revealed a 2.0-cm gastric Ila lesion on the
lower body, and a biopsy was done. Pathologic
examination of the specimen showed infiltrating
lymphoplasmacytic cells in the lamina propria
associated with focal lymphoepithelial lesions
of the gastric tissue (Figure 3), and also dis-

Fig. 1. Chest radiography showed diffuse tiny centrilobular opacities
and irregular, consolidated and nodular lesions in both lung fields.

) ©
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Fig. 2. Contrast-enhanced CT of the chest disclosed irregular

consolidations with calcified nodules in them, and nodular lesions in

both lung fields with lower lung zone predominance.

closed Helicobacter pylori (HP) infection of the
mucosal surface. Immunohistochemically, the
specimen showed CD20 positivity and kappa
immunoglobulin light chain restriction. Based
on the gastric lesion finding and the diagnosis
of Sjogren’s syndrome, the specimen of lung
was restudied. Immunohistochemically, the
specimen of lung showed CD20 positivity and
kappa immunoglobulin light chain restriction.
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Fig. 3. A picture of 1nﬁltrat1ng lymphoplasmacytlc cells in the lamma propria, assoc1ated with focal lymphoeplthehal lesions of the

gastric tissue, CD20(+).

PCR analysis showed B-cell receptor overex-
pression (Figure 4). The patient was diagnosed
with gastric and pulmonary MALT lymphomas.
18-fluoro-2-deoxyglucose (18F-FDG) positron
emission tomography (PET)/CT showed mul-
tiple (>10) nodular lesions with moderately
increased FDG uptake in both lungs, but not in
the stomach (Figure 5). Bone marrow aspira-
tion disclosed no lymphoma involvement. The
patient then received HP eradication therapy
and chemotherapy. The MALT lymphomas in
both the lung and stomach were smaller in size
6 months later.

Discussion

MALT lymphoma is usually a very indolent
lymphoma that often is localized at diagnosis. It
was first described in the gastrointestinal tract,
and now can be recognized in the respiratory
tract, salivary gland, ocular adnexa, breast, kid-
ney, prostate, skin, gall bladder, thyroid uterine
cervix and thymus. The disease may arise as a
result of chronic inflammation or autoimmune
diseases such as HP-associated chronic gas-
tritis, Hashimoto thyroiditis or Sjogren’s syn-

Thorac Med 2009. Vol. 24 No. 3

50 bp 19
5 -4

B CELL g

300

200

150

Fig. 4. PCR analysis showed B cell receptor overexpression.

(arrowhead: consistent with positive control; NC: negative control;
PC: positive control).

drome. Chronic inflammation by exoantigens or
autoantigens may play an important role in the
development of the disease by driving the pro-
liferation of specific B-cells and increasing the
frequency of their transformation. In the discus-
sion below, we will focus on the clinical issues
surrounding pulmonary MALT lymphoma.

Disseminated or localized

There is no organized lymphoid tissue in
the normal lung, but some conditions lead to the
accumulation of MALT in relation to the small
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Fig. 5. Multiple (>10) nodular lesions with moderately increased
FDG uptake in both lungs.

bronchi or bronchioles. The typical features of
pulmonary MALT lymphoma are lymphoepi-
thelial lesions produced by a lymphomatous
invasion of the bronchiolar epithelium. Dis-
semination to local nodes, systemic spread and
high-grade transformation are rare. The clini-
cal behavior of low-grade pulmonary MALT
lymphoma is remarkably indolent. However,
more and more studies, including case reports
and retrospective analyses, have shown the
early dissemination of this disease at diagno-
sis. In a study that enrolled 158 patients with
MALT lymphoma [1], 22 (13.9%) patients had
pulmonary MALT lymphoma; 7 (31.8%) of the
22 patients had multiple MALT lymphomas,
and up to 5 (22.7%) patients had gastric MALT
lymphoma. In another study of 72 patients with
non-gastric MALT lymphoma [2], 8 (11.1%)
patients had pulmonary MALT lymphoma; 4

(50%) of the 8 had additional lymphoma lo-
cations, and 3 (37.5%) had additional gastric
lymphoma. The researchers concluded that
more thorough staging procedures would reveal
that non-gastric MALT lymphoma is often a
multifocal disease. The abnormalities of pul-
monary MALT lymphoma on chest radiography
are easy to identify, though often not specific.
Tumor staging, especially for stomach involve-
ment, should always be done if a patient has
been diagnosed with pulmonary MALT lym-
phoma.

Imaging and Diagnosis

Patients with pulmonary MALT lymphoma
are often asymptomatic, but a few have cough,
hemoptysis and dyspnea; they are often seen
at the age of 60 [3]. The disease is detected by
routine chest radiographs incidentally. Because
of the indolent feature of the disease, patients
with MALT lymphoma might be misdiagnosed
as having other diseases, or have no definite
diagnosis, if the diagnostic procedure is inade-
quate. The initial chest radiograph is not specif-
ic. The most common radiographic features are
solitary or multiple nodules and multiple con-
solidations [3-5]. Some specific features, such
as rare hilar and mediastinal lymphadenopathy,
are not like those of secondary pulmonary lym-
phomas [3-4, 6]. To stage or monitor MALT
lymphoma, 18F-FDG-PET may be a useful tool
[7], but in our case there was no increased FDG
uptake in the stomach.

The diagnosis of pulmonary MALT lym-
phoma is based on the pathological examina-
tion. Open thoracotomy, thoracoscopy and CT-
guided biopsy are common methods to obtain
specimens. The diagnosis of the disease often
requires a larger specimen by surgery. The posi-
tive predictive rate of the CT-guided biopsy is
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only 25% [8]. Pulmonary MALT lymphoma
that presents with a solitary pulmonary lesion
can be resected surgically; if the MALT lym-
phoma presents with multiple pulmonary le-
sions, bronchial, transbronchial or transthoracic
biopsy is often the first diagnostic procedure.
The diagnostic studies of limited specimens
obtained by CT-guided or transbronchial lung
biopsy should be included in the PCR analysis,
if surgery (VATS, thoracotomy) is relatively
contraindicated clinically for patients with sus-
pected pulmonary lymphoma.

Most B-cell lymphomas have rearranged
immunoglobulin heavy chain (IgH), and the
PCR methods are often designed to amplify
IgH gene rearrangements. Many studies showed
variable sensitivity (62% [9], 84% [10], 92%
[11]) and high specificity (87% [9], 96.6% [10],
100% [11]) using primers to framework 111
(FrIIl) of the variable (V) segments and to con-
served sequences from the joining (J) regions
of the IgH genes. The variability of sensitivity
might be due to deletions and extensive somatic
mutations within the Frlll regions. PCR as the
primary method for immunoglobulin gene rear-
rangement analysis is gradually becoming ac-
cepted and many strategies have been devised
to enhance the detection sensitivity of PCR
techniques for B-cell clonality.

Treatment

The clinical outcome of pulmonary MALT
lymphoma is favorable, with the 5-year survival
rate exceeding 80% and a median survival time
of more than 10 years [12-13]. Current treat-
ment options are surgery, single or combined
chemotherapy and radiotherapy. Patients with
localized pulmonary MALT lymphoma can be
treated with surgery, local radiotherapy and
single chemotherapy with chlorambucil. Some

Thorac Med 2009. Vol. 24 No. 3

authors have even proposed clinical observation
in the early stage of the disease. Disseminated
disease should be treated with chlorambucil as
first-line chemotherapy. Combined chemothera-
py with cyclophophamide, doxorubicin, vincris-
tine and prednisone (CHOP) is recommended
in patients with MALT lymphoma transforming
to high grade or a large tumor mass. HP eradi-
cation therapy should be proposed if HP-related
gastric MALT lymphoma is considered. The
patient who underwent CHOP and HP eradica-
tion therapy in this case report showed a good
clinical response.

Conclusion

MALT lymphoma, especially pulmonary
MALT lymphoma, is an indolent disease, al-
though dissemination is often noted at diagno-
sis. More thoroughgoing diagnostic studies are
necessary for those patients who have similar
imaging findings and clinical pictures, as dis-
cussed above. Further staging procedures, espe-
cially upper gastrointestinal endoscopy, should
be performed if a patient presents with pulmo-
nary MALT lymphoma. Chemotherapy for pul-
monary MALT lymphoma is patient-tailored.
Long-term follow-up is necessary.
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Real-time Endobronchial Ultrasound-guided
Transbronchial Needle Aspiration is Useful for
Diagnosing Recurrent Hypopharyngeal Carcinoma
Located in the Upper Paratracheal Space —

A Case Report

Hung-Yang Chuang, Chia-Hung Chen, Yi-Heng Liu, Te-Chun Hsia, Chuen-Ming Shih,
Wu-Huei Hsu, Chih-Yen Tu

Recurrent hypopharyngeal carcinoma is usually not diagnosed until it has reached an
advanced stage, and so carries a poor prognosis. The most common sites of recurrence of
hypopharyngeal carcinoma are the local and neck areas. However, these sites sometimes
present a challenge to the surgeon because they are difficult to approach. Herein, we report
the case of a 59-year-old man who was diagnosed with left hypopharyngeal squamous
cell carcinoma (pT3N2MO stage IVa) in September 2006. He underwent bilateral salvage
neck dissection and concurrent chemoradiotherapy to prevent recurrence. The follow-up
neck computed tomography (CT) in December 2007 revealed a tumor in the right upper
paratracheal space which was not seen in the July 2007 CT. We describe a feasible method
to diagnose recurrent hypopharyngeal carcinoma located adjacent to the central airway using
real-time endobronchial ultrasound-guided transbronchial needle aspiration and avoiding
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surgery. (Thorac Med 2009; 24: 163-167)

Key words: carcinoma, hypopharynx, diagnosis, endobronchial ultrasound

Introduction

Early-stage hypopharyngeal cancers are
usually asymptomatic; thus, most patients pres-
ent with advanced disease and a poor progno-
sis. Many patients at an advanced stage receive
multidisciplinary treatment with neck radiother-
apy, chemotherapy, neck dissection, or a combi-

nation to prevent regional recurrence. In a past
study, 34.9% of patients had recurrence and the
most likely sites of recurrence were local and
neck areas [1]. Numerous follow-up imaging
studies, including chest X-ray, computed to-
mography (CT), and magnetic resonance imag-
ing, are available for early recurrence detection.
However, biopsies of all suspicious lesions are
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necessary to establish a diagnosis of recurrent
hypopharyngeal carcinoma. Although it is diffi-
cult to approach the paratracheal lesion without
surgical intervention, many patients are very
poor surgical candidates. We report the success-
ful diagnosis of recurrent hypopharyngeal car-
cinoma located in the right upper paratracheal
space using real-time endobronchial ultrasound
(EBUS)-guided transbronchial needle aspiration
(TBNA) under local anesthesia, and without
surgical intervention, that may serve as a solu-
tion to this problem.

Case Report

A 59-year-old man with hypopharyngeal
squamous cell carcinoma (pT3N2MO stage
I'Va) diagnosed in September 2006 had received
concurrent chemoradiotherapy till 14 December
2006. On 1 March 2007, he underwent salvage
neck dissection, and was regularly followed
up with fibroscopy and neck CT (Figure 1A),
which showed no evidence of residual or re-
current hypopharyngeal cancer. Unfortunately,
the neck CT (Figure 1B) in December 2007
revealed an ill-defined tumor (26 mm x 15

mm) in the upper paratracheal space. Because
of its location, we inserted an EBUS through
the patient’s oral cavity under local anesthesia
and sedation (i.e., midazolam). Convex probe
EBUS-TBNA was performed using a broncho-
scope equipped with a distal 7.5-MHz linear
ultrasound transducer probe (CP-EBUS, model
XBF-UC260F; Olympus; Tokyo, Japan) (Figure
2A) and a dedicated ultrasound image proces-
sor (model EU-C2000; Olympus). A 22-gauge,
4-cm cytology needle (Olympus) was used
to obtain specimens. Figure 2B shows a hy-
poechoic density mass as seen by the convex
probe EBUS with the TBNA needle in the pa-
tient’s right paratracheal tumor. The needle was
moved back and forth inside the tumor, and was
finally retrieved and pushed out of the histolog-
ic core. The histology from the EBUS-TBNA
core biopsy specimens confirmed squamous cell
carcinoma. The patient tolerated the procedure
well and without complication.

Discussion

Basic histopathological features of cervi-
cal metastasis of hypopharyngeal cancer, such

Fig. 1A. The neck computed tomography (CT) in July 2007
revealed no evidence of residual or recurrent tumor.

Thorac Med 2009. Vol. 24 No. 3

Fig. 1B. The follow-up neck computed tomography (CT) in

December 2007 revealed a recurrent tumor (arrow) in the right upper
paratracheal space.
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Fig. 2A. Distal end of the convex probe EBUS showing the curved
array ultrasound transducer with balloon inflated and a 22-gauge

aspiration needle protruding from the biopsy channel.

NEEDLE

Fig. 2B. Real-time EBUS-guided transbronchial needle aspiration

was performed in the right upper paratracheal space tumor. A
hypoechoic tumor was seen by the convex probe EBUS. A 22-gauge

needle (arrow) is seen within the hypoechoic tumor.

as the node level, number and size, and the
presence of extracapsular extension have been
shown to be independently associated with
an increased risk of recurrence [1]. Hypopha-
ryngeal cancer with negative lymph node dis-
ease involvement recurred significantly less

frequently than that with positive lymph node
disease involvement, and the most likely site of
recurrence was the local area, followed by the
neck [2]. Early pathologic diagnosis of recur-
rent hypopharyngeal cancer in the paratracheal
space is challenging, because the location in
the paratracheal space makes biopsy with tradi-
tional endoscopic equipment difficult.

CT-guided transthoracic needle aspira-
tion is the most commonly used modality by
interventional radiologists for tissue diagnosis
of pulmonary nodules, when the lesion is not
visible on bronchoscopy. However, compared
with transbronchial biopsies, complications in-
cluding pneumothorax are seen at a fairly high
rate [3]. Moreover, the yield is lower for cen-
trally located tumors compared with peripheral
lesions [4]. Bronchoscopic TBNA is a widely
accepted and safe diagnostic tool for evaluating
suspect mediastinal and hilar masses [5-6]. The
overall sensitivity of the conventional broncho-
scopic modality ranges around 70%, with large
deviations depending on size and location [7-
8]. However, due to the anatomy and the size of
the tumor, tissue from lesions located in certain
areas may be difficult to obtain with the con-
ventional bronchoscopic modality. Real-time
EBUS-TBNA that can access centrally located
tumors not visible on conventional bronchos-
copy seems to solve most of these problems.

EBUS-TBNA is a feasible approach for the
evaluation of mediastinal and hilar lymph node
metastasis in patients with lung cancer [9-12].
Aside from the potential utility of EBUS-TBNA
in lymph node staging in lung cancer patients,
the technique can also be used to obtain biopsy
specimens in some patients with paratracheal
tumors that usually require a surgical procedure
for definitive diagnosis.

This is the first report of a one-step ap-
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proach for the pathologic diagnosis of recurrent
hypopharyngeal squamous cell carcinoma in the
upper paratracheal space using a minimally in-
vasive technique under consciousness sedation.
We believe that for hypopharyngeal carcinoma
patients, a combined EBUS-TBNA approach
can circumvent general anesthetic and surgical
procedures with potential savings, in terms of
both time and cost. This technique may allow
diagnosis for patients who are medically unfit
to undergo surgical diagnostic procedures and
who have recurrent hypopharyngeal carcinoma
around the paratracheal space.

Although we have reported only 1 case to
illustrate this technique in diagnosing upper
paratracheal recurrent hypopharyngeal carcino-
ma, we believe that this case report will assist
the pulmonologist and otolaryngologist in their
approach to paratracheal tumor. EBUS-TBNA
offers the possibility of a minimally invasive bi-
opsy, and has the potential to accurately sample
masses in the paratracheal space. Larger studies
of this new technique to further define its role
in diagnosing recurrent hypopharyngeal carci-
noma around the paratracheal space are war-
ranted.
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Nodular Lymphoid Hyperplasia: A Case Report and
Literature Review

Lan-Eng Tan, Chi-Yuan Tzan*, Pei-Jan Chen, Chien-Liang Wu

Pulmonary nodular lymphoid hyperplasia (NLH) is an uncommon disease, and is
considered to be a benign lesion of polyclonal lymphoid proliferation. It was originally
known as pseudolymphoma. This term is no longer used after the finding of morphologically
low-grade lymphoid proliferation. Patients that present with NLH have no specific clinical
symptoms, and chest film mostly reveals single or multiple nodules. The diagnosis of this
disease is through the surgical approach, and the prognosis is fair, with long-term follow-up
required as the etiology is not clear. We herein reported a 53-year-old man who presented
with a lung nodule, and the final pathology revealed nodular lymphoid hyperplasia. The
patient was discharged uneventfully. No recurrence of the mass lesion was noted after 1 year

of follow-up. (Thorac Med 2009; 24: 168-174)

Key words: nodular lymphoid hyperplasia, reactive lymphoid follicle, germinal center

Introduction

Pulmonary nodular lymphoid hyperplasia
(NLH) is an uncommon disease, and is consid-
ered to be a benign lesion of polyclonal lym-
phoid proliferation. This term was first suggest-
ed by Kradin and Mark [1]. Patients that pres-
ent with NLH usually are asymptomatic, with
an incidental finding of single or multiple mass
lesions on chest film. NLH can be found in any
patient age group, but the majority of patients
are middle-aged or older from age 50 and 69.
The differential diagnosis includes bronchio-
alveolar cell carcinoma (BAC) and mucosa-

associated lymphoid tissue (MALT) lymphoma.
The diagnosis of this disease is through the sur-
gical approach, and the prognosis is fair, with
long-term follow-up required as the etiology
is not fairly clear. We herein present the case
of 53-year-old man with nodular lymphoid hy-
perplasia, and review what is currently known
about this disease.

Case Report

This 53-years-old man was a chronic smok-
er, at 30 packs per year, and had a history of
frequent upper respiratory tract infection lasting
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for years. He came to our outpatient department
(OPD) on 17 October 2007 due to occasional
shortness of breath and dull pain in the left up-
per chest since April. This gentleman stated he
went to another hospital in April for his chest
pain. Two opaque patches were noted in the
chest film at that time, 1 in the left upper and
the other in the right lower lung field. Initially,
antibiotics were given for possible infection.
Follow-up chest film after antibiotics treatment
revealed a subsiding of the right lower patch
of opacity, but a persistence of the left upper
patch. The patient’s chest pain persisted for
several months. Chest film after 4 months later
revealed the left upper patch had increased in
size (Figure 1).

Physical examination and blood test dis-
closed no abnormalities. Tumor markers includ-
ing beta-HCG, alpha-fetoprotein, and SCC were
within normal limits. Chest CT revealed 1 3-cm
ill-defined non-calcified soft tissue mass with

Fig. 1. Initial CXR (left panel) revealed RML and LUL opacity. Antibiotics treatment was given. CXR 4 months later (right panel) showed

moderate enhancement and central necrosis in
the left apical lung, with 2 borderline enlarged
lymph nodes from 8 mm to 1 cm in diameter in
the aorto-pulmonary (AP) window (Figure 2).
Bronchogenic carcinoma was highly sus-
pected, based on the chest CT. However, since
the lesion was in left upper lung field, pulmo-
nary tuberculosis (TB) could not be totally
excluded. We checked the sputum TB stain and
culture, and the data revealed negative results,
as did serum Cryptococcus antigen and the spu-
tum and the percutaneous needle biopsy. Bron-
choscopy showed nodulation on the left main
bronchus above the 2nd carina, but biopsy data
revealed stroma cells only. Wedge resection was
performed in October 2007. Grossly, the resect-
ed specimen was soft and whitish with central
necrosis, and adhesive to the pleural (Figure
3). Microscopic examination showed dense
infiltration of numerous lymphocytes, with re-
active lymphoid follicles and germinal centers.

resolving of the RML opacity, but persistence of the LUL opacity with mild progression.

MoeEsss © REI984£24%35
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N
Fig. 2. A 3-cm ill-defined soft tissue mass without calcification and

with central necrosis in the left apical lung.

Fig. 3. A 3x3x3-cm solid mass with pleural adhesion resected from
the LUL.

(B)

© D)

Fig. 4. Histology finding showed dense infiltration of numerous lymphocytes, with reactive lymphoid follicles and germinal centers (A),
filled with B cells which were immunoreactive to antibody to CD20 (B), and interfollicular lymphocytes with CD3 and CD5 antibodies (C, D).

Thorac Med 2009. Vol. 24 No. 3
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The specimen was negative to CK stain, which
is a marker for epithelial growth. Lymphocyte
subset markers such as CD3, CD5 and CD20
showed an admixture of T and B cells (Figure 4).
A final diagnosis of nodular lymphoid hyperpla-
sia was made.

The post-operative course was uneventful.
The patient was discharged and followed up at
the OPD. We performed a whole body gallium
scan 2 months after discharge, and the results
revealed no abnormality. Chest film taken lyear
later showed no evidence of pulmonary relapse.

Discussion

Pulmonary “pseudolymphoma” was first
proposed by Saltzstein in 1962. Pathologi-
cally, pseudolymphoma is characterized by an
infiltration of mature lymphocytes and plasma
cells without involvement of lymph nodes [2].
However, this term was no longer used after the
finding of morphologically low-grade lymphoid
proliferation, which included mucosa-associat-
ed lymphoid tissue (MALT) lymphoma, NLH
and other low-grade lymphoproliferative dis-
eases. Kradin and Mark used pulmonary lym-
phoid hyperplasia in 1983 to describe 1 or more
nodules or localized lung infiltrates consisting
of reactive lymphoid proliferation [1]. NLH is
considered a benign lesion with a polyclonal
lymphocyte population.

NLH can be found in any patient age group,
but the majority of patients are middle-aged or
older and between the age of 50 and 69. There
is also no sex predominance [3-4]. Patients with
NLH can present with no symptoms, shortness
of breath, cough, and/or pleuritic chest pain
[4]. The most frequent radiographic finding of
NLH is a solitary pulmonary nodule, as in our
case, mostly measuring from 2 to 4 cm. How-

ever, multiple lesions were found in 36% of
patients, as shown in a report of 14 cases [3].
Approximately 90% of NLH lesions were lo-
cated at the subpleura. Chest CT mostly showed
discrete nodules or ill-defined nodular opacities
associated with air-bronchograms and vascular
involvement, but ground glass attenuation has
been reported as well [4]. NLH lesions usually
have no pleural indentation on CT, despite their
subpleural location.

The etiology is still not fully understood.
NLH in the lung usually occurs as an isolated
finding, and it does occur in patients with
collagen-vascular disease. NLH was also once
reported in a familial systemic autoimmune dis-
order [5].

The differential diagnosis includes mainly
of BAC and MALT lymphoma. BAC is a type
of lung cancer that presents as a patchy opacity,
often with air-bronchograms. MALT lymphoma
is a primary extranodal lymphoma, often pre-
senting as multiple lesions on imaging [4].
However, based on the radiologic features only,
differentiation among these entities is difficult.

NLH often does not invade the bronchial
mucosa, and cytologic study of sputum or bron-
choscopic washing or brushing specimens may
be negative. Diagnosis through transbronchial
biopsy or transthoracic needle biopsy is often
difficult because reactive lymphoid prolifera-
tion can be detected in inflammation, as well
as primary lung cancer or lymphoma. Surgical
confirmation is therefore the diagnostic proce-
dure of choice [4, 7-8]. Differentiation between
benign and malignant lymphoproliferative le-
sions of the lung is impossible by light micro-
scopic examination of the specimen only. Now
with modern immunofluorescent techniques and
molecular biologic analysis, we can distinguish
polyclonal cell populations of benign lymphoid

MEEsss © REI984E24553 5
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proliferation from monoclonal B-cells or T-cell
lymphomas [8].

Grossly, most of the lesions were gray,
white, or tan nodules or masses with firm, rub-
bery, or fleshy consistency, as in our case. His-
tologic findings were a well-demarcated mass,
comprised of prominent reactive germinal cen-
ters, well-preserved mantle zones, and sheets of
interfollicular mature plasma cells [3, 6]. The
germinal centers were immunoreactive with
antibody to CD20, and the interfollicular lym-
phocytes with CD3 and CD5. CD20 is a marker
for B cells, while CD3 and CD5 are markers
for T cells. As in our case, the specimen was
stained with CD3, CD5 and CD20, represent-
ing the simultaneous presence of T and B cells
which was indicative of a reactive reaction. We
can exclude lymphoma from the immuno-stain-
ing results, as lymphoma usually is a disease
of monoclonal proliferation, and also exclude
MALToma, a tumor of monoclonal B cells,
which is a differential diagnosis that needs to
be considered. The B cells of NLH can secrete
an immunoglobulin light chain, which is poly-
clonal with a kappa to lambda ratio of 3-5:1.
However, we did not perform this kind of stain
in our case.

The prognosis of NLH after surgical resec-
tion is fairly good, but long-term follow-up is
needed because this disease is still not fully
understood. We need to keep in mind that some
cases of MALT lymphoma may show reactive
germinal centers, which probably developed
around the marginal zones of preexisting reac-
tive lymphoid hyperplasia [3]. Modern immu-
nohistochemical and molecular studies are al-
ways required to confirm the diagnosis of NLH
[7,9].

In our case, we performed a gallium scan 2
months after operation to detect any recurrent

Thorac Med 2009. Vol. 24 No. 3

lesion. Gallium can accumulate in both inflam-
matory and tumor lesions. A possible explana-
tion for the accumulation of ’Ga is that it binds
weakly to plasma transferrin, and translocates
to lactoferrin in tumor or inflammatory cells
[10]. Gallium-67 scintigraphy is now a use-
ful clinical technique for assessment of post-
treatment lymphoma, but there is no report on
post-treatment NLH, probably due to rarity of
the disease. However, the interpretation of “’Ga
scintigraphy is not without problem, as “’Ga
can accumulate in non-malignant tissue or post-
operation fibrotic tissue. Other imaging studies
are still needed for follow-up [11].

In conclusion, NLH is a benign lymphop-
roliferative disease. The clinical presentation
of this disease is always atypical, and patients
always presented with single or multiple nod-
ules. Surgery is the diagnostic modality of
choice, with modern immunohistochemical and
molecular studies for confirmation. Long-term
follow-up is suggested, since the etiology of the
disease is not fully understood.
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Endobronchial Metastasis from Rectal
Adenocarcinoma without Liver Involvement:
A Case Report

Kai-Cheng Huang, Kao-Yao Chang

The lungs are common sites for secondary metastases. However, endobronchial metas-
tases from extrapulmonary primary sites are rare, and their definition and developmental
modes have not yet been fully elucidated. The liver is the most common site of hematogenous
spread from colon tumors, which then progresses to pulmonary sites. Herein, we report a
case of adenocarcinoma of the rectum, status post-radical proctectomy and postoperative
chemotherapy. After a 2-year disease-free interval, the patient was brought to the emergency
department and hospitalized with pulmonary symptoms similar to pneumonia. Computed
tomography disclosed lobar consolidation of the right upper lobe and obstruction of the
right main bronchus. Metastatic lung cancer was confirmed with histopathology of a biopsy
specimen obtained through bronchoscopy. Hematogenous dissemination was most likely
because of the additional pulmonary nodule at the right lower lobe. Due to the tumor being
unresectable, the patient received radiation therapy for palliative treatment. We also reviewed
the literature on endobronchial colorectal metastasis. The median time of metastasis to the
lung from the primary site at the colon is about 4 years, and treatment is variable on account

175

of the individual condition. (Thorac Med 2009; 24: 175-180)
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Introduction

The lungs are the most common sites for
secondary metastases, and autopsy series of pa-
tients with known extrapulmonary malignancies
have demonstrated pulmonary parenchymal
metastases in approximately 50% of patients [1-
2]. Endobronchial metastases (EBM) are much
less common, with autopsy series finding endo-
bronchial lesions in just 2% of metastatic lung

cancers [2-4]. They mostly present with paren-
chymal pulmonary secondaries, and the rates of
bronchial metastatic involvement at the time of
pulmonary resection were estimated at 27% [5-
6]. The developmental modes of EBM have not
been fully described previously, and the defini-
tion of EBM varies according to the author. One
definition includes only direct metastasis to the
tracheobronchial wall [4]; and another, second-
ary involvement as well as direct invasion [7].

Department of Internal Medicine, Kaohsiung Armed Forces General Hospital, Kaohsiung, Taiwan
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Colorectal carcinoma frequently spreads to the
liver and lung by the hematogenous route. Liver
involvement is usually earlier than involvement
of the lung, and advanced progression from the
liver to the lung was assumed [4].

Case Report

A 46-year-old male truck driver was re-
ferred from a local hospital because of a 10-day
history of nonproductive cough, and then was
admitted via the emergency department due to
suspected pneumonia in the right upper lobe.
He had a significant past history, including cig-
arette smoking 30 packs per month for 40 years
and adenocarcinoma of the rectum, stage III C,
status post-radical proctectomy, low anterior
resection and postoperative chemotherapy (a
fluorouracil and leucovorin regimen 14 times

weekly) 2 years prior to this admission.

The clinical evaluation was unremarkable
except for coarse breathing sounds bilaterally.
Routine biochemical and hematological profiles
were within physiological limits. Sputum study
for bacteria and tuberculosis bacillus yielded
negative findings. The serum level of carcino-
embryonic antigen was 25.6 IU/L. Chest radi-
ography showed lobar consolidation in the right
upper lobe (Figure 1), which was not seen in the
last chest radiography. Endobronchial metasta-
sis was highly suspected due to the incompat-
ible presentation of pneumonia. Computed to-
mography (CT) of the chest with radio-contrast
was performed 1 day later, and pulmonary con-
solidation and collapse of the right upper lobe,
a pulmonary nodule at the medial basal segment
of the right lower lobe, and mediastinal necrotic
lymphadenopathies were found (Figure 1). He

Fig. 1. Chest radiography. Left: Lobar consolidation, right upper lobes with a specific golden-S curve.

Computed tomography of the chest. Right top: Consolidation and collapsed lung at the right upper

lobe surrounding the right main bronchus. Right bottom: A pulmonary nodule at the medial basal

segment of the right lower lobe.

Thorac Med 2009. Vol. 24 No. 3
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Fig. 2. Left top, A: Biopsy specimen of the right bronchus shows papillary growth

D

of neoplastic cells with mucosal invasion. (hematoxylin-eosin, x 40). Right top, B:

Lung tissue; colonic adenocarcinoma (hematoxylin-eosin, x 200) Left bottom, C:

Last histopathology of the surgical specimen of rectal adenocarcinoma (hematoxylin-

eosin, x 200). Right bottom: Bronchoscope; tumor growth resulting in obstruction in

the orifice of the right upper lobe.

then underwent flexible bronchoscopy, which
revealed tumor growth with nearly total obstruc-
tion of the orifice of the right upper lobe (Fig-
ure 2). Histopathology of the biopsy specimen
was consistent with colonic adenocarcinoma
(Figure 2). Endobronchial colorectal metastasis
was diagnosed. Because of the consolidation of
the right upper lobe and the additional pulmo-
nary nodule at the right lower lobe, hematog-
enous dissemination of metastasis from rectal
cancer was most likely. However, the mass
lesions could not be resected completely, so the
patient underwent radiation therapy for pallia-
tive treatment. He then suffered from obstruc-
tive pneumonitis related to progression of the
lung carcinoma, and 3 months later died of
respiratory failure status post-endotracheal tube
with mechanical ventilation.

Discussion

A variety of primary tumors have been as-
sociated with EBM, although breast, colon, and
renal carcinomas predominate [7-9]. The symp-
toms and roentgenographic manifestations of
patients with EBM are identical to those associ-
ated with primary bronchogenic carcinomas, so
it is difficult to differentiate between the 2 diag-
noses based on the symptoms and radiographic
signs alone. The most common symptoms are
hemoptysis and cough with dyspnea. How-
ever, the lesions may be asymptomatic in some
patients. The radiographic findings are quite
variable; CT was sensitive in detecting and
localizing endobronchial neoplasms, includ-
ing metastatic lesions, and correlated well with
bronchoscopic findings [10]. Diagnosis of EBM
with fiberoptic bronchoscopy is usually precise

[4].
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Bronchoscopy should be performed early
in patients with breast, colon, and renal cancer
who have pulmonary symptoms. The histologic
identification of the tissue can be correlated
with previously documented primary tumors or
as a guideline for further investigation in those
patients in whom the underlying primary tumor
site has not been identified [4]. Immunohis-
tochemistry, such as thyroid transcription fac-
tor-1 (TTF-1), cytokeratin 7 (CK 7) and cyto-
keratin 20 (CK 20), could provide further con-
firmation in differentiating primary lung cancer
from metastatic lung lesion [12].

EBM tend to occur at a significant interval
from the diagnosis of the primary tumor, in-
dicating a relatively slow disease progression
[4, 7]. Takuji K, et al. reported the free interval
from the diagnosis of primary colorectal tumor
to the discovery of EBM ranged from 1 to 112
months [11], and Bar-Gil Shitrit A, et al. re-
ported a median time of 4 years [13]. However,
survival after the diagnosis of EM is poor, since
it is generally a manifestation of a far-advanced
disease stage. Therefore, it should be empha-
sized that treatment plans must be individual-
ized, because some patients can achieve long-
term survival [7-9].

Treatment for and management of EBM are
determined by the histologic identification of
the primary tumor, biological behavior, anatom-
ic location, evidence of other metastatic sites,
and the patient’s performance status [4, 7]. Sur-
vival is dependent to a great degree on the bio-
logical behavior of the particular tumor and its
responsiveness to the palliative measures avail-
able [4]. The therapeutic options include surgi-
cal excision, local radiotherapy, chemotherapy,
and transbronchial endoscopic procedures, such
as photodynamic therapy, electrocoagulation,
intratumoral ethanol injections, Nd-YAG laser-

Thorac Med 2009. Vol. 24 No. 3

debulking therapy, diathermic snares, and pros-
thetic stents [8]. Surgical resection should be
reserved for patients with localized disease, be-
cause most patients have extrabronchial metas-
tatic disease at the diagnosis of EBM [8], and
mediastinal lymph node involvement is fre-
quently present during the postmortem exami-
nation [2, 8]. Long-term survival after surgical
resection is expected for some patients with
localized disease.

References

—_

.Rosenblatt MB, Lisa JR, Trinidad S. Metastatic lung can-
cer masquerading as bronchogenic carcinoma. Geriatrics
1966; 21: 139-45.

2.Braman SS, Whitcomb ME. Endobronchial metastasis.
Arch Intern Med 1975; 135: 543-7.

. Shepherd MP. Endobronchial metastatic disease. Thorax
1982; 37: 362-5.

4.Baumgartner WA, Mark JB. Metastatic malignancies

[958}

from distant sites to the tracheobronchial tree. J Thorac
Cardiovasc Surg 1980; 79: 499-503.

5.Higginson JF. A study of excised pulmonary metastatic
malignancies. Am J Surg 1955; 90: 241-52.

.Seiler HH, Claget OT, McDonald JR. Pulmonary resec-
tion for metastatic malignant lesions. J Thorac Surg 1950;
19: 655-79.

7.Katsimbri PP, Bamias AT, Froudarakis ME, et al. Endo-

bronchial metastases secondary to solid tumors: report

N

of eight cases and review of the literature. Lung Cancer
2000; 28: 163-70.

8.Salud A, Porcel JM, Rovirosa A, et al. Endobronchial
metastatic disease: analysis of 32 cases. J Surg Oncol
1996; 62: 249-52.

9. Heitmiller RF, Marasco WJ, Hruban RH, ef al. Endobron-
chial metastasis. Thorac Cardiovasc Surg 1993; 106: 537-
42.

10. Colletti PM, Beck S, Boewell WD Jr, et al. Computed
tomography in endobronchial neoplasms. Comput Med
Imaging Graph 1990; 14: 257-62.

11. Takuji K, Hiroaki H, Eisuke M, et al. Endotracheal and

endobronchial metastases: Clinicopathologic study with



Endobronchial Colorectal Metastasis 179

special reference and developmental modes. Chest 2001; 13. Bar-Gil Shitrit A, Shitrit D, Bakal I, et al. Endobronchial

119: 768-75. metastases from colon cancer without liver metastases:
12. Yatabe Y, Mitsudomi T, Takahashi T: TTF-1 expression in report of eight cases. Dis Colon Rectum 2007 Jul; 50(7):

pulmonary adenocarcinomas. Am J Surg Pathol 2002; 26: 1087-9.

767-73.

MeEsss © REI984E24553 5



180 Kai-Cheng Huang, Kao-Yao Chang

T s N Dl 25 51 B B 35 i i il 2 SR8 AR I RS
—ZEBlHRG

i

HYLE ®EiE

il

AN LR RS R R EREF L AP ES OB RIS R A S
SR AR W R e R WG TR EBRS RS T RE S ESEREE ARSI
Fooa e d L RFRERIPP o AIF R - BT PE KRR VRIS TR
B FRNENE AR ARL R RELEL S RE LN RRES > R TREES ) - TR
RIS AT+ T ik (HORMM ™ E#H ) » TR BRI IR ER 2GR 0L A
FAn W Q)Ek N O 5 Bl A F DU SN SR R R EEE - (”57”}_"?? 2009; 24: 175-180)

MR T < S E SRk REls o L E

WE G R FR PP
EE e A F LRI RIS ARFR PP R TR D - B2R

Thorac Med 2009. Vol. 24 No. 3



Salmonella: A Rare Cause of Fatal Emphysematous
Aortitis — A Case Report

Chih-Ying Ou, Han-Yu Chang

In rare cases, Salmonella infection may be associated with extra-intestinal manifestations.
Of these, an endovascular invasion of Salmonella to the thoracic aorta, manifesting as non-
aneurysmal aortitis, is seldom seen. Nonetheless, it poses a risk of rupture and mortality
equal to the aneurismal form. We describe the case of an 86-year-old man who had a
medical history of hypertension and prostate cancer under treatment with hormone therapy,
and who presented with Salmonella bacteremia and a rare combination of infectious thoracic
aortitis and left-side empyema. When pneumomediastinum and loculated pleural effusion
are encountered on chest radiography, the possible origins of the air should include thoracic
organ invasion by gas-forming bacteria. The characteristic chest radiographic abnormalities
presented in our case can aid clinicians in the differential diagnosis, including aortitis and
esophageal rupture. Emergency chest CT is the best diagnostic modality for identifying these
abnormalities clearly, and led to a quicker diagnosis of the rare combination of Salmonella
aortitis and empyema in our case. (Thorac Med 2009; 24: 181-185)

Key words: emphysematous, aortitis, Salmonella
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Introduction

The etiologies of acute mediastinitis include
perforation of a thoracic organ and direct ex-
tension of infection from elsewhere. Infectious
thoracic aortitis, which is defined as inflamma-
tion of the thoracic aortic wall by an infection,
is seldom diagnosed as the cause of acute medi-
astinitis. Salmonellae, together with Streptococ-
cus and Staphylococcus, are among the most
commonly detected bacteria to seed the aorta,
with Salmonellae being the most common [1].

Salmonellae have a predilection for diseased
arterial walls, especially atherosclerotic arterial
walls. Aneurysm formation, enlargement of an
existing aneurysm, and simple vascular inflam-
mation are 3 characteristically vascular mani-
festations [2]. Vascular infection due to Salmo-
nellae usually involves the thoracic and abdom-
inal aorta. In such cases, the abdominal aorta
is particularly involved [3], but a higher mor-
tality is associated with thoracic aortic invol-
vement [4]. Involvement of the thoracic aorta
in Salmonellae bacteremia is an extremely rare
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complication [5-6], especially in the form of
non-aneurysmal aortitis, as in our patient.

Computed tomography (CT) with contrast
medium is the diagnostic modality of choice
because it detects changes in the aortic arterial
wall and peri-aortic tissue, including aneurysm,
fluid, gas, and blood components. Nonetheless,
few cases of non-aneurysmal bacterial aorti-
tis have been reported, with most past reports
describing mycotic aneurysms of the aorta. In
1990, Michael et al. reported 2 cases of non-
aneurysmal bacterial aortitis with subsequent
rupture documented on CT; they concluded that
the diagnosis of acute aortic infection on CT,
even in the absence of aneurysmal dilatation,
heralds a high risk of impending rupture [7].
Furthermore, a previous report of aortic infec-
tion due to Salmonella described complications
such as pneumonia, aortobronchial fistula, tho-
racic or lumbar osteomyelitis, and psoas muscle
or pelvic abscess [8]. Empyema caused by Sal-
monella has been reported only once before (in
1991) as a complication of simultaneous aortitis
[9]. The coincidence of fatal thoracic aortitis
and left-side empyema caused by Salmonella is
very rare in clinical practice.

Case Report

An 86-year-old man with a history of hy-
pertension and prostate cancer under treatment
with hormone therapy presented to the emer-
gency room (ER) because of progressively dro-
wsy consciousness and poor appetite at home.
About 2 weeks earlier, the patient complained
of nonspecific tenderness in the anterior chest
wall that improved after taking an analgesic
agent. He had no fever or other associated sym-
ptom such as cough, abdominal pain, or back
pain. On arrival in the ER, his temperature was

Thorac Med 2009. Vol. 24 No. 3

37.4°C, pulse rate was 133 beats/minute, and re-
spiratory rate was 22 breaths/minute. His blood
pressure was 102/76 mmHg. Neurological and
physical examinations revealed nothing remark-
able, except crackles heard in the left lower
lung field. A complete blood count showed
leukocytosis with a left shift (10,400 WBC/pl,
67% segmented neutrophils, 32% bands). He
had no anemia. Biochemistry showed acute
renal insufficiency with pre-renal azotemia (99
mg/dl blood urea nitrogen, 2.9 mg/dl creati-
nine) and elevated C-reactive protein (276 mg/
L). All other tests were non-contributory. His
arterial blood gases in room air showed a pH of
7.454, PCO, of 27.2mmHg, PO, of 51 mmHg,
and HCO; of 19.1 mmol/L, which was compat-
ible with hypoxemia and respiratory alkalosis.
An emergency chest radiograph (Figure 1)
revealed air within the mediastinum and left-
side loculated pleural effusion. Thoracentesis
was performed and empyema was diagnosed
due to apparent frank pus. Several episodes of
hypotension were evident, and improved after
a normal saline challenge. Empiric antibiotic

Fig. 1. Chest radiograph obtained in the emergency room. Note the

presence of air within the mediastinum and left-side loculated pleural

effusion.
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Fig. 2. Emergency non-contrast computed tomography of the

chest shows emphysematous change along the thoracic aorta and
neighboring loculated pleural effusion (coronal view).

with Ceftriaxone was prescribed and emergency
non-contrast CT of the chest (Figure 2) was ar-
ranged. The emphysematous change along the
thoracic aorta and the neighboring loculated
pleural effusion suggested infectious aortitis
as the primary source of infection. Blood and
pleural effusion were submitted for culture, and
Salmonella enteritidis group B was identified 2
days later. Surgical intervention was suggested
by the cardiovascular surgeon, but the family
refused due to the patient’s advanced age. Un-
fortunately, the patient experienced a sudden
hemodynamic collapse resulting in the perfor-
mance of emergent cardiac pulmonary cerebral
resuscitation (CPCR). The patient expired due
to failed resuscitation the next day.

Discussion
Most patients with aortitis caused by Sal-

monella have preexisting atherosclerotic disease
and the most common predisposing factor for

Salmonella aortitis is diabetes mellitus, which
could serve as a marker of preexisting athero-
sclerotic disease of the aorta [8]. Although there
was no medical history of diabetes mellitus in
our patient, obvious calcification on the arterial
wall, as seen on chest CT, indicated evidence
of underlying atherosclerosis in this patient. In
addition to the risk factors mentioned above,
endovascular infection may also complicate
patients older than 50 [10], as with our patient.
Other underlying diseases include hypertension,
which was also noted in our case.

In general, the symptoms and signs of Sa/-
monella vascular infections are often nonspe-
cific. Prolonged fever, back or abdominal pain,
and relapsing bacteremia are the clinical hints
of a vascular infection. The results of laboratory
tests are also of little help, except for positive
blood cultures. Nearly all of the reported cases
of Salmonella aortitis have resulted in aneu-
rysm formation or, more rarely, enlargement
of a preexisting aneurysm [2]. Widening of the
mediastinum on a chest radiograph is sugges-
tive of an aneurysm, but it is usually nonspe-
cific. CT plays a pivotal role in detecting aortic
aneurysm. In our patient with non-aneurysmal
aortitis, loss of contiguous intimal calcification
and the gas surrounding the aorta on CT (Fig-
ure 2) were diagnostic. Nonetheless, the char-
acteristic feature on the chest CT in our case,
emphysematous formation along the descend-
ing aorta, was of great educational value and a
clue for differentiating aortitis from esophageal
rupture, despite the latter being more frequently
encountered in our clinical practice.

In a comprehensive review of the literature,
the overall mortality due to Salmonella aortitis
was found to be 53%, but mortality was 95%
among patients treated medically and only 41%
when patients were treated surgically [2]. The
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earlier the diagnosis of Salmonella aortitis was
made, the less subsequent morbidity and mor-
tality there were. Depending on its location, in-
fectious aortitis with or without aneurysm often
progresses undiagnosed, resulting in recurrent
bacteremia from an unidentified source; eventu-
ally, the aorta ruptures, and leading to cardio-
vascular collapse.

Surgical intervention is the treatment of
choice and can greatly increase survival. Be-
cause involvement of the thoracic aorta pro-
duces a more complex surgical challenge and
surgeons have little experience with this type
of intervention, an early diagnosis is even more
important, so as to reduce life-threatening com-
plications.

In conclusion, when we encounter pneumo-
mediastinum and loculated pleural effusion on
chest radiography, the possible origins of the
air usually are the respiratory or gastrointestinal
tract, and may be the result of inflammation,
trauma, or iatrogenic procedures. Although
most patients with Salmonella aortitis present
without distinctive clinical symptoms, obtain-
ing a comprehensive history, including recent
trauma or iatrogenic procedures, the presence
of significant abnormal radiographic findings,
and a high index of suspicion will help to man-
age the mediastinitis with greater confidence. In
our patient, the isolation of Salmonella enteriti-
dis group B from the blood cultures and pleural
effusion samples, coupled with radiographic
evidence of gas surrounding the thoracic aorta

Thorac Med 2009. Vol. 24 No. 3

and loculated pleural effusion, highlighted the
rare combination of Salmonella aortitis and em-
pyema.
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